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EVALUtVI’ ION

This technical report documents first steps in the effort to achieve

a capability to revise di gita l cartograp hic products in a t ime , labor and

resource et fic ient manner. The applicabilit y of the results is to the

Defense Mapp ing Agency and to other prod ucers of hi ghl y comp lex , v e r y

accurate non—s tylized graphic products from di gi tal data. The results of

t h i s  effort will form a basis for continued investi ga tion into the RADC

formula ted concept , to he performed , by independen t di gital graphics

experts under con t ract to RADC .

~~~~~~~~~~~~~~~~~~~~

JOSEPH J. PAI,ERM()
Project Eng ineer

v i i i

- - --- - --———----‘_ 0~.’— ‘



S K I l l ’ S  I

INT ROIS ( “[‘I ON

1.1 Background

Do fen c e  >Li !lp i ng Agency p roduc t ion  cc it  t e l i;  ‘ expend 50%—75% of t 1 i i’i  r r e—

~ourcoc ii  c har t  r ev i s ion  as s oc i at ’ ’d i -tivi t ( c s .  Much  of th0 revi sion is ‘ - X —

t ensive  and a : ’ i  - roo chvs  o r ig i nal  cha r t  com;u l ot i o n . Many cha r t s  b e i n g  r evi :- n d

do r e q u i re  ‘ r I l T i n li f e a t u r e  ~‘ ‘rn~ ’i l i t  ion ; w h i c h  is m c ru& ’c l  w i t  I; o th er  ex i s t i n g

ca r t o er aI - ; ; l  c f i ’a t u r l ’ : -; to r ’e s u l  t in no W , ‘ h a r t  i s s u e  or a p roduct  w i t h  major

changes in i t . - , ‘ u ; a r , I c ’ t e r i s tj , i ’ s .  Due to th i ’  h i g h  ; ‘ , ‘r i ’i ’n t a n ’ of , ‘ f f o i t  expended

by t : i1 ’ D e f u s e  > 1 . i ; ’u ’i n q  Aq ’r t c v  i n  m a i n t a i n i ng  some 97 , 000 d i f f e r e nt maps and

j u s t i f ic a t i o n  ex i s t s  for  p u r s u i n g  mere e f f ic i e n t  ‘ h a r t  r ev i s ion  tech—

n i : u e s .  The ‘i r su ance  of t hi s  r o t  ‘ 5 511 , 111; n e ’ i ’c : ; jr i  ly evolved into sev-

er al t lh ase l ;  . I t  , - f  t o r t .  Pr ima ry }‘hOz ;I ’ :; W h I r l ’ :  Problem d e f i n i t i o n  and I r oj e c t

e f f o r t  direction , analysis of cxistinq ha rdware  and s o f tw a r o  a v a i l a b i l i t y  and

‘ ‘m : - at i b i  l it  C ’ ;  rus t 1105,1 u ’r o c l ’d ; i r a l  anal y s i s  and i n i t i a l  sys tems d es i q n ;  ‘xi ‘o r—

i ment . d  t e s t i n g  and e v a l u a t i o n ; and t~evi  sion tm ’ t  Pod1; program documentation .

2 [‘‘o r : -

Th e overall : ‘ z i r i ’ o z ; e  of thi s - r o l e c t  wa 1; to l l ( ’v ’ - I o l - , ,u t - m , ; t  I’d r ev i s i o n

rn hods and  i n t  cg r . i t  ion  p l a n s  [ as’ ‘d .1,1 ‘i Li ’- ct  lye  t l ’ i ’ [sl ical  asseSsrnef l  t of

v i c i o u s po to  t , ’ u , - ’  o f  ‘ .- c h n o l , ” : ’ .’ - - z z , r , ; ’ t I ’ r I  S I - I l  by l i t , ’ ACS for a~ ’u l i . cat ion  to

, ‘h,irI u -v i s i o n  i t  t i ;  I S’S’; I ’ i - ’ I , I U I - t  1’ ‘a ’ - . ’ nt  0 5 .

1 . I R~’~ ‘0 rt Organi 5,1 lon

Th i s  F i na l  I - ’ - :  - ct  is orqan iz ;’d  i n t o  six so. -t ions

.- ; [ - ; ~ “1 ’ I ; 1 N  5 ; ) ,

Is t t [~ 111)1t 1

h o - i - ~ 1 , r , , i  i v si s

5’ 5 Fi’ ~- ; - p .  3

I “ i .1 rI  [1, ‘V .’ I - :  rn : ,  I ~1

‘ i ’. ’ = z t l  n t  i~~~I [v a l u a ti o n  5

C III, ‘lus [ r ’ a l - I  a l l  t” ’ ’i’omm’ ‘ 1 .  1 , 1 1 ionS I,

1—1
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Sect  ion 1, “ I n t r o d u c t i o n” sets f o r t h  the p ro  )ee ’t bockqround and

purpose .

Section 2 , “Methods Analysis” present ; the rationale for revision t ’ch—

nique technical requirements , software considerations and hardware eva lua t i on.

Sec t ion  3 , “Method  Design ” establishe s the crit eria by w h ich  rev is ion

t,’c hn i  ‘~ ues fo r  th 1 a project were formulated.

S~’-:t iou 4 , “S o f t w a r e  Development ” d e t a i l s  the program and rou t ines  produced

d u r i n g  the course of the i f  f ; ;r t .

Section 5, “Testing and E v a l u O t i I l n ” o u t l i n es the candidate revision methods

t e s t i n g  procedures , tes t  r e s u l t  ‘a , TI ro i ) l em areas and modi f i c a t i o n s .

Sect ion 6 , “ C o n c l u s i o n s  and E, ’, ’; ;mns ’ru ;I , it i ons ” r el a t e s  the  f i n d i n g s  of the

overa l l  ‘r o ’ t ect  e f f o r t  i n c lu d  i n n  the f e a s i b i l i t y  of automated rev is ion  tech-

n i ques meth cdo u t i l i ty ; m ak e s  ro-,’o inm eu ida t ions  f o r  i n t e g r a t i o n  of dev i sed

methods and :;u ’aq ’ct ’a  f u rt h ’ ’r development  e f f o r t s.

1. 4 i/’ ’ f - r e -cc ,’;,

In support of t h u s  p r o j e c t , t l i ’ f o l l o w  ;n ; u  ,lo, ’irns ‘st e W h O  ;is, ’d as r e fe r -

ences for source  i n f ’ -’r r n , i t  ion du r i : t ’j  t i c ’  imp lemen t  it  i ’s - ‘ f  v a r i ous  , l :- 1T ‘ ‘ ,~t ’a of

t i c ’  [ c — I ’ ’

— RADC TR—7’—47 , O r a T ’ i -li c  Line 1- ’in i s h i n q  Cx: -er i m e n t s  , (I~D 2 2 0 9 0 )

- [v\DL ’ TR— T , - l - ;i , Sx ~ -
~~ o,t ~~l C , i r ’ - t e e 1 , 1 0  *‘f t ’,~’ , i r - l m ; ’r ’ ’v ,  m~~n t  ‘ (7 1 6 2 5 1 )

— RADC TR— -‘~T—248 , Rast ’-r—[ ,ln ,’,l I/Si t inq S-~ ft w,i re ’ , ( T ~O00937)

— 1’, ’n u - ; ; t ; ’r  A ided  Color Sc a nn i s ’u  ( S ’ iC, - / )  P r o  p t

— Ni n ’ a[ Input S ys t . ’m  ( L I S )  Users M an u a l  Vol I , I I  .~ I I I

— Pj \DC T R — 7 - -1— ,l~15 , ACS l1 , i t  - h Pro ’l ’ l s 0.11 , ‘ v ’ t ’ rn \~o[ I , (AO053’~
G)

1—2



SI/i ”l’ION I I

tu - :’[’IIODS ANAl YSIS

2 .  1 Pr s b l er n l ’ , ’f  i n i ti o r i  and ScnJ ’c

I n v est  i oa t  i t ;  i n t o  d i g i ta l r ‘v i si ’ ’n  t ‘o l u u t i q u e s  as [a r t  of an automat, : ’l

~‘ar t oq ra :  ; ic  system I ’n : l l m l ’ ,i ss ’d the d e f i n i n g  of sp e c i f i c  r e v i s i o n  r ’’ - 4 u i  r I - —

mo n t e , t h e  app li Cd b i 1 i t y  of all cUl  r u t  s o f t w a r e  and l i a r  I l w ur e  i t e m s  ava i luble

w i t h i n  t to RA DC 1/i t’ fa c i  l i t  ~ ‘ , re el i r o r n I ’ u ; t  ~; f o r  :;ew i tems , , ‘orn t . ;t  ii ; j 1 i ty  of

convergent  ; ; i d s - , ; r - sot  t W ’ a r - e’,.” a t  in ;; , i u i , l  s u i t ; [ 1 i l lt y  of app li - , i t  151; a t  ro—

Suct i on  cen t e r,; . I t  has been i ’stabl ished t h a t  r e v i s i o n  t e c h ni lu ’s ctii , be

accompi tel ;’ -d in ,;cv,’ra l way,; and teci;u;jcal o r i e n t a t i o n. t S - t h o d c l [ o ; ’ , ’ such; as;

l.a et e ’  r S; ’a n n  h i t ,  P u  O c t  - 5 . ; h u ; 5; i , i  n e a l  Di ,~i t i zi n q/ P r o ce c sir i u and comb i : ;at  l O I S of

Ras t o  r ’Ljne, l ~‘r e e es e~ ‘‘a w u - ,‘or;s t I e red.  These s y st e m s/ pr o c ’s~’ ’s we~i, - o v a l —

oat S i i i  1 i on t  ‘[~ cx st  iso and available hardware and s o f t w c ir ’ .

T yp i -  al r e v i s ion  c a l l  t v ;  c w~ ’r ’  so li cit cd  f rom RA DC r eid - nt  DMA ~‘e- r—

Sol u t e  I a r i d  sI d e S - - n u l l; t ly  f u rs  ished as ,o~ ove r l ay  to the Sears Pond ‘ , u i dr ’a : ;q l e

chart . Samp les of ca l l s  as f u r r t i ; i i ’d a re  i l l u s tr a t e d  in F i g u r e  No . 2 — 1 .

The rev is ion  ca ll s  -,o ‘r - used as .1 [ t ,us e  ‘ ‘  ;[‘ ‘ f i  n i c  s; ’t ’ ;~: j  t i C  r u v i s  t o i l  f u n —

ctionial rc ,lu ii , ’m’’r;ts , ‘au;d wer’ ‘5 i u , t ’ - - [ i r ~~~t :,;iL m t . ’  t i re ’

(1 ) ‘I’I, s~’ r ’ ~~u l r in g  h - , i ’ l t ’i - ‘ha u , , ~~- ; ’  o n ly .

( 2 )  T i u - ’’ae u ’ - ’~ u i r i u ; q f uture cu l i s ’ : -  ‘a .

3) Thee - t ’  u i  i cit ‘u f~ a’ ‘ar’ and I ~~ ‘ , ‘[~~u

Rovjg i- -se c - - si ’, r o ; -t  n a I r  c; a nq ’ ’s  o n l v  are [‘‘n 0 t e l  i - ,’ ‘ ‘a l l  exant i ; ’l e  ~~~~~~
‘ i / i

t ’  L i - n : . [  P u~ ‘; , F L o u r ’ . ’ i l l . . 1 — 1 .  Revis i t; u ’ u - - - “ ‘  [tire r ’ - ’ u u i r e ;  e x i s t i u ; ’t  fi ’ , it u r .-

1- I - N ’ i n  j ’ : at i on , e s t ; i l ’ l i . ; ( i i n e ;  f ’ e i t  ‘ i c - [ I ’ ’ l l l ’ ’ t  h~~u , ’ u -  l i m i ta t i o n s  and i n s ’ ’r t i n u

t ’ s’ u i - a i r  [ et a  I )  rep lac e - X i ; ; t i u ; - t  c i , it , i ,

i - ’ ;v i s i o ns  r L - ’ ; ; x i r u n 5  c ; ; , u n ; - t c ’  of t ’ [ i ’ ,’ ; ; i  cal t i t  ‘ar ’; ;  w i t ho u t  c : , , i u ’ a u ’ ‘f l ieC,i ’ :r s

r. - tyu ‘i i ’ i - I  I - C ’  ‘ ‘a l l  -x am ;  - l i ’  con ’ - ‘a r ;  ( 4 )  , a n t S f t  cot  1~ , t t n , l” i ’l u r ’ N ’ .

— l . (‘ ‘v ’,~~~lD i  : u - ’ ’ -  ‘ - -[ ‘e r ’-  1 - - n u i r , ’ . ; f -at cur ’ i-t nt u f i c a t  ion (inseit ion of h a i r  

1 11,  ‘5,1 i t t  ; ‘~~~~
‘ t ’ -~-l t u t - ( ’ ) I l , ’ l i m l t  j u ; ,~ l . - , i t ; i r e  , ‘l;a u i ’ t ’ , e l i m i ; .  t m g  old data

a p i  i n : ; - - r t  1: 1 1 n ; ’ ’w  da t a  .1 ;;  a n - i  r o t - r i O ’ .

2—1
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Revisions requiring feature header changes are ty j - it i t ’ d  t -  r v i s i o n  -
Road~~ and to Light  Duty , Figure No. 2-1. 1’ro~’,’el ;r ‘ r ’ ,~ u i r ~ t ’

identification , delimiting feature change , e l i min a t i n g  old dat a  j r i e t ’ r t j n , - t  n o w

data , estab i;  siting feature header change limitat i ‘ u s  and i l t S ’ l  010 N” W i ’ ’ ,e h ’r

da ta to replace ex is t ing  data.

Revision actions were further clarified by fun; ’ ” ion ‘/ i

o Header change

o [~e ~~t cir  add

o Feature de le te

o Segment add

o Segment Delete

o Segment Ex t rac t ion

o Feature Pos i t ion

o Feature symbolization

A functional correlation matrix was developed (Figure No. 2-2) to compare basic

car tographic  revision call  func t ions  w i t h  required so f tware  f u n c t i o n s .  Inc iden t

ra te values , gleaned from previous experience data , were assigned to t I ; ’ re-
vis ion call f u n ct i o n  to provide p r i o r i t y  we ighting of required ,ictions. Further

divisions include “open” and “closed” feature descript ion and “ ge n e r a l ”  or

“specific ” rev is ion  method app lication . Par t  of the theory for automated re—

vision method;; relies on the interaction of intersecting data , where the inte—

i r , i t i o t i  of n - v  d , tt a  in to  e x i s t i n g  data r e s ult c ;  in sub sequent  man ip u l a t i o n  to

ach;’v0 LIt tj”;ired result. Th i c; can be est ab l i shed  in a general mode or add-

ressed to -5 ‘~~iiio circums van,’e” -; . F i ’n ur ’ N;c . 2—3 illustrates basic “general”

f e a t c u r o  r e v is i o n  i n t e r a c t i o n  n i  I u O ur ’ Nos .  2 — 4  ari d 2 — l a  i l l u s t r a t e  basic

‘cific ” f ’ - i~ ure revision interac t Ion .

The 2 , 1 ’ - cu o r i z a t i o n  a i l I l  f u n c t i o na l  t VT ’ ’ .
~~‘l 

- ara t ion data  w i ;;  used to pin

n - ; ’ int key revision method areas and ‘ ‘ ; ; t  i l - l i m b  r i t -~~r i  ,i f o r  sys tems des ign  and

program d v ’  - lopmen t .

2—3
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~~~~~~~~~~
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OPEN/CLOSED FEATURE REVISION
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ o
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DATA DATA OVERLAY
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Figure No. 2 - 3
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A C -D = DRA INAGE A

C D C D C D

CURRENT B B

FEATURE 
NEW FE ATUR E DATA
FEATURE DATA ELLMIN ATION
DATA OVE RLAY

C____________ D C _____________ D C
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During  the  course ’ . ‘t F l i t ;  I - r e  le St , RADC M o n i t o r s  were consulted on sev-
eral face ts  of the I / t a t  emt ’n i t  e l f  Work ‘ C o n t e n t  for  c l a r i f i c a t i o n  dnd guidance.

Ground rules for  the p u rsu a n c e  cf  the p roj ec t  ob jec t ives, obta ined  through

these consultory mee ’tiriq,; include :

o The assessment phase of chart revision was not a part of

this effort.

o Source In1 ut would  be assumed to be either old analog/new analog

or old d i g i t a l/ n e w  a n al o g .

o Future  r e q u i r e m e n t s  such as P roject ion T r a n s f o r m a t i o n  Programming

are to be inc luded as recommendat ions  iii the F ina l  Technical Report .

o The w r i t i n g  of an MM.5 to LlS Convers ion  Program o r i g i n a ll y

ascer ta ined  to be a task  of Synec t ics, in order  to use pre-

vious ly comp i l e d  data f i l e s , was deemed unnecessary. The

time and o v e ri l l  e f f o r t  to produce such a conversion program

would  not Is - ’ wor th  the  e f f o r t  s ince  th ’re ; was no o ther  spec i f i c

requi rement  fo r  t h i s  t y n - ’ rogram.

o Revis ion T ’ch n i gues P ro jec t  Data Base to be derived by d i g i t i z i n g

a por t ion  ef the Sears Pond 7 1/2 ” Quadrang le  Char t , wi th  the

e n t i r e  cha r t  be ing  r e g i s t e r’S  to the table to es tab l i sh  Gee.

coordinates  fo r  f i n t  ‘ a r ’  p a n e l i n g  p rocedures .

o AiC ’ .i re ’J’ la - ’e ’m e n t  as a r ’v is i o n  method is an in-be ing  ca pa bi l i t y

of t h e  LIS syet ‘ne , The use of t h i s  method of rev is ion  would  be

a c a r t  - eq r a u l f i e ’  ret  d~ ‘C i s  ion .

o N , l r a I i i  e O r  r e v i s i on  techniques  wou ld  be in l i n e  cen te r  fo rmat

,1ll’i DMAAC we -u ld  p r i ’f  ‘r t h a t  fo r m a t .

o A ~‘~ ‘YJ i~ i out _ Sy s t ’rn - u ; ; ’ , is no t  a r e q u i r e m e n t  of th h e ;  e f f o r t .

Emph a s i s  is to bi ‘ ts’’ ‘ l i i i  t -~~ie ’e;

0 A r e - a ; - ; c i  ( - x J - l ~ cr a t  C c i ;  arid p’a’’- ’e’il’ar ’s act i - t i n t ’5 ‘ c u t  in  j~~i ra qrap h

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , i n ’ l  t i c -Ci r e ’ - : c u l r e m e n t -  of j~~~~r e i eu aj - )i  4 . 1 . 7 and 4 . 1 .8.

NOW u , e ~ ’ c l  n e t  b ’ couie i ’ l ’ - r - ,

2 — 8
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o Too much emphasis should not be p laced on the Raster  Scann ing

Process and use of the AC SD. The ACSD is not a production

system , but could be used in a test situation.

o Ra ther  than devote a large amount  of t ime  to Ras te r  Scanning

and conversion_exerc i s ing, it  should be assumed t h i s  c a p a b i l i t y

exists and is of production quality .

o ~~J~~cts of revision process to be considered are :

— Major  or minor r ev i s ion  c l a s s i f ica t i o n  (de t e rmined  by

criticality or amoun t of work involved.

- Non-critical minor revisions are usually placed in a CHUM

(C h a r t  Up da te  Manual) fo r  use at f u t u r e  times when p e r t i n e n t

char t  is being r ev i  c~~- ; i .

— M u t er  r ev i s ions  can a l so  be de fi ned as those a f f e c t i n g  only

one p l a t e .  Na b r  re ’vls ions 1;; those a f f e c t i n g  seve ral p l a t e s .

— Example of “ m a j o r ” t yp e ’ r ev i s ion  would  be the b u i l d i n g  of a

darn C r  re - : l ’r v o i r .  This  w’ ’ i u [d  i n v o l v e :

lly drograph i c  [- ‘ e at u r -

Line R e - I ’  r e s e n t  ,e t i O f l

Color  t i n t

Color ho ldou t

V Contours

Real i ;untrc ’n; t

R e l i e f t i n t

C - I - c r  h o l d o u t

i R e  ) ,) (15

S i u i ’ u l c  l i r e

Ro e 1 i I [ 5f l1  I I  t

( ‘,i 5 - ’ ;)

R e a l i ’ i n ;m e n ; t

Color t i n t

Color hold  out

C ul t u r a l

2-9
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Dam addi t ion

Town addi t ion

Color t i n t

Color hold out

o Hy drogra,phic f e a t u r e s  take precedence over other fea tures

in revision protocol.

o Area feature blanket deletion and contour adjustment for

drainage were nOt of highest priority.

o Contour adjustment for drainage features need only to be of

very slight indication of flow direction .

2.2 Hardware Evaluation

Hardware systems as propounded by the Statement of Work for the Digital

Revision Techn iques P ro jec t , namely :

o Automatic Color Separation Device

o Raster  F i n i s h i n g  P l o t t e r/ S c a n  Option

o Lineal  Input  - “ - - ;t e m

o Calma Gr,i~— I;tc Sv~~te’m

o In te rac t ive  E di t  m c c i  I - I t t r

o 1 /x c ’er im en t a l  C om n t i l a t i o n  Console

were cons idered  in - o r n ; - j l i l ; l b  c , u i l I ; , i a t , ’ i . ’vt s i o n  method :;vstems work f low concepts .

In a d d i t i c n ; , the f o l l o w i n g  l ; , i i c I w , l r ’  sys t ’rn;-; , imp lied by the SOW
1 

were consid-

ered:

o CBS Gr an D i s  P l et  C e r

o Improved C ir t ~lq r 3 J  c i i  is t ’on ;v e r s i o u i  S ta t ion

o ‘ 
- i i - :  cmi ’ Drum P 1 iO t a r  N e t S ’ I 31e

o l I on ;  e ’v w ’ l l  635 CPU

o DEC PDP-9 T’ roce esor

1. P amn ‘1. 1. 1 , ; -  
~W ; ‘e n t  i a t  N et . F 3 U b 0 2 — 7 t e — C — O  104

2 — 10
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Fiqure No. 2 — 5  ~nd 5a i l l u s t rat e ’;-; t h e ’ c ombination v ,t r i a b i c ’ ;  ,u5s ” - i  ‘at ’S w i t h

the evaluat ion  of candidate  methods work f low systems . It was r e a d i ly apparent

that thorough checkout of all possible combinations was not w i t h i n  the concept

of this project. Furthe r, initial evalu-etion of hardware systems ruled out

the testino or further evaluation of the following RADC ECF’ resident equipment

for the following reasons :

o Interactive Editing Plotter - (Cartoqraphic Digitizer Plotter)

This equi pment system has been ex t ens ively tested and eva lua ted

d u r i n g  prev ious  e f f or t s .  The c hi e f  a t t r i b u t e  of th is  system

is in the e d i t i n g  c a p a b i l i t y. Lack of s u f f i c i e n t  p l o t t i ng  speed

and d i f f i c u l t y  in producinq accura te  d i g i t i z e d  data prevented

its ser ious  cons idera t ion  as a candidate  system. Considerat ion

may later be given as a back—up or supplemental system. It is

a supportive system of the ECC however , and in tha t  role is used

only for joining and editing features.

o CBS Grajhics , ‘Plotter - This system required extensive repairs

and was eei senttially unavailable as a test system.

o ~~~~~oved Cartographic Conversion N t ’a t i o n  — This system was under-

q o i n ;n  f in a l  stages of so f tware  dc ’vee lopment  and scheduled for

shi pment  f rom the RA DC ECF f a c i l i t y .  Al though  considered a good

prospect f o r  f a s t ,  ,~i ‘ cu r a te  i npu t  d iq i t i z in q  of r ev i s ion  m a t e r i a l ,

cir c u m s t a n c e s  ru led  out i t ;;  e v a lu , i t i l s i  f o r  r e v is i o n  techniques.
a

o t ’a lc ’on ne brunt P l o t t e r  Mode l OlD — This  p lo t te r  was included for

cons i lce r a t  ion due to it t;  h igh  ;;~ - e c - c i  ~‘lot t ing  c h a r a c t e r i s t i c s

‘a nd  i 5 t C ; ’C f , i , ’ L i l ( ~ c a ~ - i l : i  l it y  w i t h  the Bendix  Data Grid d i g i t i z i n g

systems . ‘2Ite 936 P l o t t e r  r c sj d e n t  at the RA DC ECF was h~~~ever ,

a CI)m J- ;cflefl t o f the  Cooperat ive  C a r t o g r ap h i c  Sys tem , under  develop-

ment  O c r  t h e  I t a l ia n  A i r  Force and see shi pped to the end user in
— - i’ be i l t  7 , .

2.  C r , u f ’ h l i c C  l i n e  F i n i sh i n c i  Ex p e r i m e n ts , Con t r ac t  No.  F 3 0 6 0 2 — 7 4 — C — 0 2 6 l

2 — 1 1
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Some it ems at equipment aumi ar c,i r tec ;re 1 c b; it - systems components were con-

sidered to be of questionable ‘n f ’ l ’ t i veflc ;;S and suitability to the Digital

Revision Technic;ue ’s t’ r~~i ’ - - t .  These ,ire ’:

o Raster Fin ishing l’l’atter/wi thi N can~~~p~~ion — This equipment

was newl y de l ivered to the RA DC ECF and operat ional  techniques

and system r e l iab i li t  had not been f u l l y exp lored e c r  t e s ted .

Onl y a 1’iot c a p a b i l i ty  was ava i l ab l e  and “ o u t - o f - f a c i l i t y”

repa i r s  were scheduled to rt c v I d ; ’ the Scan c a p a b i l i ty .  S’:s tem

was esse ’n t i a l l ’ , ’ u n a va i l a b l e  for  t e s t  of d i g i tal revision techniques.

o C al n n ta _ Grap ij~~~~j ; stem — This  e l i O l  t i c i n g  s yst e m  has not been

e x e rC i s e d  as f a r  as is Dnccwn; s in ; c o  i t s  r e — i n s t a l l a t  ion at

RAL i C ECF . Ot - e ra t i o n al  te ; h n i i ’  q i . ’  an t i  system r e l i a b i l i t y  test-

ing had no t  Oeen , ; ; n ; ; i ’ , i e ’ t e ’S n i d . ’n ’c ’r t d e ’n t l y  of t h i s  p ro j ec t .

The f o l l o w i n g  C n e ; i p m e n t / S ’ ,’ s i e n s  w i. ’ cons idered  most  l i k e ly candida tes

for  D i g i t  al N - v i s i o n  ‘i’ e -chn ;  i-

o A u t o mat i - ’ Color  S ep a rat i -  n Device - This drum scanner  device

r crodu e ’ i sc i  r a s t e r  f o r mat t  c -S d i g i ta l  S at  ‘a h i - ;  b e n , w i t h  some

f e w  ex;- e ’ n tions , a h i q hl ’,’ m e l  I d I d ’ item. ; e 1 ’ c ’r a t -  i o n a l  t e c h n i ques

have b ’’  -n f u l l y • ‘xp 1oit ~’d.

o l i n e a l  I n l n ’ u t  N ’ ,’ ; ; t ern — This  ‘C - ~ i - m  as dis; ’u ; - ;s e e I  he re , in ;- :- lu d e s

; r a l i ~~~~: I p I ; l t _ l 5  d i g i t  1 5 l n : ’ l ,~, 1 1  ing ; \ ‘ ; t s m , i i i ’ L~~p~~~ i men t a l

Comp i I it  t o n  CcIflSole ~i ; o 1  l I 0  ‘ ‘‘iS - t t o  Di L L e r .  The LIS , by

c u r r -’n t  tY i ’ . - — o t — t h~~— u r C  con;; iS ’r ,it ion’ ; , o f f e r s  comp l -t e ,

l v i i  ,~i e - ~1 high ;;nc , ’ed i - u - a  . e ; i n ; ’ i  of car t o qr , i~ t h i 1 c  d a t a .  The

ECC ( i n c l u , : l t n ’~ k b ’  - 2 d b / i  l et’ — )  - c c ; :  - ‘ -it sys t em) is consil i ’r e ’S as

a art of C i - is sy st e m  C , c r  C ‘is project ’ s ,‘c t n s i j ,’r’ation in so

f i r as t b ; ’ I j ) ; c 15 is t h e  rci -1 : ,  n - r o s e ’ s - e r  f e l l  both t u e  U S  and ECC.

C ’rf , e ~~ 1; - I r a w— b a c k s  we’re pr  -c -c -n i t in t b ’  u t i l i z a t i o n  of t h i s  system

ho we ve r .  The LIS ‘.~as u r i ; 1 - i c ~
, ’ i n sh f u r t  It -u  s o f t w a r e ’ ; m ; - r , c v , ’ m e ’ n ; t c ;

.1 5Ol”ar , i t ’ ’ ; r a  ‘c - k  w h i c h  limi  -S h a n d s — o n  use for  t h i s

recj .’-:t. - ‘; . - r , i f  i ; c n ; , i l  t echniques  could ~ c c ssi h l y not remain  c t  at ic
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whi -u could j o s e p r c ; 1 l 1 e - m ;~ f, c i  i ’ ; c ’ t b ; -  ‘ e ic ’l oqy  C V  c lu t i o n . To ic-

MMS fo r m a tt ~ ’d data  f i le s  w i t h  it ; ;  LIS sys tem wou ld  r e ’ - l u l  i c  an

11Mb-to LIS conversion }‘r e c c lr ,i nn to be w r i t t e n,  LIS is i n s t a l l e d

~u in me it t at  [cM ,~ ccii t c rr ; ;

o }loneywell c35 CPU — This  was a c a n d id , it e  l ;ruc:e ; ;sor  for R a s t e r

t o  L i n e a l  and L inea l  to I-sister Convers i on programs and Symbol sj’1’

Programs . No pr ;ble ’n n; exists in i ts  u t i l i z a t i o n  as i ’ ~~rt  of t e s i

~-ro-
’c ‘ ; i e i r es  at RA DC , however , t hi s  is not a h a r d w a re  s y s t em

ava i l ab le  t e c  DMA C e n t e r s .

o P DP— 9 I’ roc ’ c ’ - ’,sor — This is a re- on red i t em  d I r  u t i l ic ,  it i c :

of the ECC i n  c o n j u n c t i o n  w i t h ;  the PDP—l 5 . No I,r tci ’~ e-ms are

known to e x i s t  in  u t i l i :’ i nu  t : t i s  e ’ l u u i l c m e ’ i ; t  . I l u ri: i U.; b’

as b -art cf the DRT evaluation it Woul d e f f e c t i v e l y  cut c- f t

n,; le ’ of the CDP f , r  ; ; t b i c ’r f u n c t i o n s  e i  } - i og r a m s . This

;isit ’, i i ;  a lso be used f o r  , S,’;ui ,, e I c gy l r s ’u r am s .

In; V i ew of t h e ’  various i i ;  tOn; involved ; ; d ; n ; i ’ e ; r n ; i n d t  the ab ov e ’  li st  ‘ b e , i - l ’ ,c er ’

e - j u i i  meet , and in l i g h t of S’ata c c n v,’ n;;ion l’r~c h ’ 1e _’i05 , de -— e - p; ;ch ,isi,c of r., U e r

5 , U i n i i n ; C l , I ’ l o t t i n i q  as u - a r t  of this ~~ro~~e t  ‘ s ~~f f e ’, t i nd i’,’ i e i e i , i l ; ‘, ‘ ; ; i  . f l ’a~~’a ]  I—

a b il i t  ‘C ‘a:;-S r 1-l ia bi  l it ’-,’ , i t  was decided t i c  l i m i t  r e v i s i o n  method el , -s’ k n i ;

t e s t  I n , ’ ; a nt i  i ,-v , ’l , c n rn e’:;C to t n ’  L i i ; ’ ’ ;i l  In 5 i t t  Svs t’  nr, ( L I S )

2 . 3  Sot i w , , r e  - ‘ - ‘ n ; c ; : b ,  n a t i o n s

I n i t I a l  i c  ‘;i siont t e ’c I i f l t - n u - s  ~-r ’ ’] e c t  s o f t w a r e  s tud’’  e f f or t s  were Si - v ot e d

to  e v a l u a t i o n  oi a h  I, l ’e r t in e n ’  , i -Sv,u ’ I , - , i i ’ t c c q r i ; h ; i c  svst ‘it t c le ’v ’ ’lopm ents  at

‘t”,,’ DC for  eu ,; ’  i n t h i s  ‘ ‘t for t ui,) I - c u  f u tu r e ’  m e ’ v l s l ; e u i  I e - c’i ;nl ’nue;-; e n q i ne ’’r  t e e n

‘ - f f o r t  i t .  ~ n,’se’ Se’,”’ 1 - ’: m e ’ n t t s  have , i c b , I u  c ’s’t ”) i : , : ‘ti t , l ’ u d c e e ’S sl i ; ’ in; ,) outpu t  phases

c f  h i iincbI ir;q d i q i t u l  - i u t - ” t ra~ -ii; c d a t , u  f u n  I - e l i ;  r a s t e r  and line ’al t , ’i - m ,iC t o d

i n - n  r a ’a c -h ’ , . P ~C I; , u ;  C -r ’’ a l ie ’s  are V i a b i . ’ nm ’ ; d ;  f’ ’r ‘ h u t  r e v i s i o n  t e ch n i -p i e s

ti l l ’ ’ to t b -  v a r i e ’ty of i n u - u t s and w h e - r . - o u ts i t  c e -t i iS ’ e ’ u i ic ’S ‘ ii ’  SO tiV ( ia~~~.

The in t , ’ d u r , i ~~ion f l e , c t b i  -‘ r b ro, oi ; ,  into eut “,‘e ’u ’a l l  n - v i si o n  m oth- S t ec h n i q u e

w r u s , ’ v , u l u a t e ’ ’ l .  The d l i i  a f low - -t the  n o a l o r  st ’s -; i n  u c ; i n e r  in ; t . ’ ’r r ’ a t e d  r a s t e r
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and lineal digital revision techniques for production chart revision is illus-

trated in Fiqure No. 2-6. Individual technologies for stations of the data

flow are for the mos t part , in-being , but not to the level of efficiency for

production use in a digital revision environment. Certain data processing

techniques and cartographic func t ions  which were considered as possible pros-

pective programs to assist in or to be integrated with the revision process

sof tware, were evaluated. These were :

o Lineal  to raster  forma t conversion

o Raster  to l ineal  format  conver s ion

o Computer Ass is ted  Scann ing

o Feature  I d e n t i f i c a t i o n  Sof tware

o Comp uter Assis ted Color Scanning

o ECC/CDP Po in t  Symbol and Al phanumer ics  Placement

o Data P r i o r i t y  M a r k i n g

o RADC Raster  Convers ion Program

o Linea l  Symbol iza t ion

o Feature extraction

o Scal i ng

o Smooth i n - ;

o ;~ 1 1 ;  j d  1 li~~ 
i ‘ - - c in ; l i i  5

o Rac e i e c i  Re so lu t i on  Change

o Sect ion; i eq

o Trans fc’r m,i t i -

o Sol o] area fill—in

o 11c r ring

o h;;rtinq

o D i r e st geograph i c — I u i

o File Save

The discussion of amid comment on the so f tware  programs inc luded  herein

is intended t c ’ ‘ab ’T’r ,ujSe the i l ’ , u c I e  ‘r of part of the many u rograms associa ted

w i t h  c a r t ’c q r aj  -h i  c ‘ l , u t , u  m an u c u t  u t i o n . Al thouqh many of t h i e se ’  programs we re

u l t i m at e l y not C h i t - c  in , ’ ’- ) in t }  i .  sjd e ’ ‘ - i f u , ’ r ev i s ion  methods as devised b y t h i s

n m  J e t  , t he”; bear m c i  ‘ i t ;  i e u ;  a t  t h is p o i n t  fo r  c on s i d e r a t i o n  in f u t u r e  r e—

VlS i ’ s; mc - t S ; e , c l : ;  - r e l i n e - - i  u ri S .
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Linea l  to R a s t e r  Convers ion

The l inear to raster conversion program converts digital cartographic

data from a c o n t i n u o u s  lineal format to a raster scan-line format. The two

formats differ in tha t the l i n e a l  forma t is f eat ur e-o r ient ed an d is called

by f e a t u r e . Al l  points for a su-ecified feature are physically located to-

gether in the data file. The scan—line format is scan-line oriented and is

called on the bas i s  of raste r scan—lines. All points for a given scan—line

are p h y s i c a l l y  l o c a t ed  toqether  iii the da ta  f i l e . Ou tpu t  of the conversion

program is in raster format containing necessurv control information such as

line we i ght, de’ni s ;tv , etc. arid - - ui; be directly inpu t to the Graphics Plotter.

Lineal  formatte ’d 1-ii’tS data ti les and raster formatted data files generated by

the ACSD can be in q ’u t . Exct ;ic ;i,’i: of s pe c i f i e d  ty r ’e s  of feature data can be

accomp h t s e~-d by icU ’:t i  ty i n g  se le ’ - - t ion criteria in the input control deck .

Header cod ;s a r e ’  u s - - S  f o r  sele,:tion c r i t e r i a  for  l i nea l  data , arid for raster

data c o I , cr “ad ’s i i” '  jnclud~’- -1 whi ch are a s s ;c ’iated w i t h  A CSl 1 r a s t e r  da ta  i n p u t .

The n ’ n i m ’ a r ’,’ un - i t  j s f ; , ’t c r y  a sb - e ~~t ; ‘f t h e ’ current basic  f u n c t i o n s  for chang ing

l ln e , u l  c a r t - c  ~r t u b  c c  f e  ; t ; ; r c ’ s t o  l i t t e r  form , and t h a t  (1) the process ing  re—

uir -s too must; t ‘, me ar; h i C” l t S e ’S ti;1 ’ :- - o t — e ;f f e c t i ve n e s s  of a hiul; s~
-’eed raster

p - l n t t c  r , and ( 2 )  t h e  i’ - - e - , ’Sl O S  - ; : i r e - n t l ’ , ’ results in incorrect overlay ( lack

of m a s k i n g )  a t  f e - , t t ;  ; n ’ - : :;t ense - ct ions.  Also , the ; - h y s i c a l  re ’c’c ’rds on the out—

n - u t  t in t - i ’  c l i  ‘ , t i  ned t ’ar  t i e ’ c r c  ‘ i i i ; :  I’ lo t t e ;  r ‘r ’ e f i x e d  l e n g t h  ( 4 c c ’ t .0 c h a r a c t e r s )

even t h - a u q h ;  some - f  th e  na - u  i : ;  I r e ’ c c n ; h v  sa rI  i a ll ’,’ f u l l .  This  n ece s s i t a t e s

a l a i n - ~it , , s t ii ’  O f  in t, i -n; -,’ ’ C O  t i j ’ e ! .

:t ac- ; tL ’ r ’, e )  Liuica~ F - ino ,u t C’”nive rsiun ;

T: e i e: rat ’ t o r  to Lirueca I c- ;r ;Vc-r s i on  ‘rca’Tram is ‘Ii ’ ; ;  i e i~te’d t ’  convert  raster

fo rma tt  .5  da ta ; ; i ’t , i i : , e ’d  t I n- ’-; n i ,  m i t t  o r  scanr-u i n ’ i - l  of cha r t  oroducts  by such

dcvi ‘ C’s a s tb - ’ A ’ ’SD.

P r ’ c ’ - , - d u r e - s  t a r  cor, ’,” - i t  1 n c r  i - i t e ’r—s cau ;n ed  ; l , u t , u  to l i n e a l — s t r i n g  f ea tu re

l i e i to su; ‘ -u t fe ’;; d i r ,  r u - u s ’ ’: c ‘ ‘ a n  he c at e q e c ri  :‘~‘d ;n to  fou r  main processing

s t - i t ’ s,

o I i ’  - — I ’  dy e S  5 i r i 5

o 111 i : ;  e m c ’ ~;e ~c ; 5  i n q

o l - : ’ ) i ’  ini q ( O n — l i n e ’ )

o Pos’ i c ; ’ t ’ t t s ; n i l i

itt

_ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~-~~~~~~~—~~~~~~~
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b r e — j ’  roe: ‘551 u q  ‘uo;:ed;irea i n v o l ve ’  t r au;s f o r m i n g  the ACSIe—q er i ’ ‘r , i t  -S scan

data  to a form ace -ejetable ’ to the c o n f i g u r a t i o n  of the process ing  s y s t e m .  For

example ,  i f  ras t~’r conversion were to take place on the HIS b35 computer , t h e ’

input would it ’, ’ r e f o r m a t t e d  f rom t h i e e  2 4 — b i t  ACSD to tile 3ic — b i t  word s iz e ’ .

Processing procedures consist of proqrams which take the sd -a l l - f o r m a t t e d

r , ; ; t e ’r re ’ ’e c r d : - ; and e ’e on ver t  t h e m  to l in eal data by linkine; r;u;- ; t e- r t i n t ; ;  t I  h i m

X , Y , ‘oee rd i r i a t i ’s . The l i n k i n g  c r i t e r ia  arc ’  a d j a c e n c y  and color  ; ‘odi~. I f  a

i ’ c ’iui t of the’ u,ic; t ‘u sc,;n l i n e s  f , u l l s  w i t h i n  speci f i ed  i’, ’ - c - ; l u t ; - ,- ; .  l i m i t c  of h e - t h o r

n - o m i t , and t h e ’ i i ’ is ’li cr code’s match , t h e y  i r e ’  c o n i s i d e m e ” c l  t e e  l i e ;  in i ;e  e lms-

f e a t u r e , and tb.  Y — i n t e ’rc e ’ :  c of t i e ’  f i r s t  and ;;e ’e:or ;S X— l f l t e ’ r O e b  t s are b - a i r e d

rc -c ; n -c ’ct ive -’l y to y i e l d  a segment ( Y l , x l ) —  ( Y 2 — X b ’ ) . The same p r m n i t c i ~~’les h c i S

te a r area s t a r t , ar ,~a sL ’,u - d a t a  or; ,ju scan it t ie ’ . The coordinate data is then

‘red in a n e w  f e a t u r e  segment f i l e , or added t o  a t - r e c v i o u , s f e ’ , ;tu i ’ e t c - - p s i - n e t

f t  l e .

The e c d i t i n c b  f u n c t i o n s  t v n ’i c a i l v  i n c l u ded  in  the l a s t e r  t e  l i n ; e c a r  - -ouc ,’o r —

s r - ” n ;  n - r a c c e ’t ; s  are - i nt i t i a t e d  whontev c;i l j i i i ’ — t i , u  :kiu;ii ,i l ’ i cri ti i m; ; in  t h e  r oc e ssln q

tO u t ’ - cann’~’t i t ’ , ” lv .:’ am b igu i t ie s  i n  the l ine, ;  1 i zat i o n  of t ic r , u c c t e  -r  s :, ; : ,  ‘P i t a .

The c’ ~h i r i : ; q  m’ ’ - I c , i : i j c - t m c ;  c ’m ; - i ; ; ’ e ’ ; ; t , l h ’ l i s } ; e ’ , I  f e , i t ; : t e ’ — t ’ c ’t ’ ’  k e ’ . S.  c ’ l c U i O U i  : cle’se’d

t e ’ , u t u l h ’; ;)  iri S 11 ni’ segment—ten c ( e . g .  m a x i m u m )  c r i  t en  , u in ,‘oi r - ion . I f

t i l e ’  - i ’ - r m ; t j c  ~dj t ins - ,ln,;;o t c; ; i ’c ’ ’ e ’s s f ui l y a id  in the f0,ut ir . - l j : t c - , i l i : n a t i o n i ,

t e ’, i t ’ i r , -  s e -n c -  ‘ s in  n ; ;  ;‘ io n: or ’- f i , i c ; c : c - I  and l i s t  1 in ‘ h e ’  s t , u t j s t  icca l

h u r l ‘ n - ’ .’ sa m n c , e n ’ :  ‘ ‘ n- - ni-I - ‘ f  cec : iv er s jof l , t ’t ei ;ua l  c ’ c l i t i n ; ’ ;  i s  n ‘ n t cur ;.

t lie / L c e  S’ ,’ ;O ‘ ru C c  - n ‘s a lve ’ ‘ ‘ , ‘ t I , ; e n u . ’ e I  are ’as

15 c C — n  r ‘ “;ssir, ; qt t i , ’ - ; ,  “a i t  c - - h  d , i t  u c on s i st s  of s ta t  i st  ica l  ,u i ;a l ’ ,’ ;-; js

n ‘ ‘rIb -m o- i c , - ‘ of u : ; .’ r ’’s i Si , ;  I ‘ , ‘ e l j  t j u n .  Th i s  i t t  :;- ‘ e - ; e n f l ;  1 r ; ; : ; e ’ S  l, ’’ uc ; r i g  t ;~ sum—

mar’ .’ su  ; t i s t i c a l l ’ , ’ : i - , , I , — , ’- l i n ;  I ‘n e  ‘ u t ;  ‘1 ’ t-i ;-i: ; t , u t ’ e  ( wi t h  . 1 1 , 1 1  t I - u i ; )  cc ;  in—

U ’ ’ , S , - ‘ ‘ ) jl l j ’ ; ’C’ S ‘ ‘ * 10: . - ‘ I c  - ‘ t ; ‘ I c ’ ’ ‘ c ’S i r’,’ - u i ’  - ‘ C i - 515 c i :  , ,- rn;o, ;e 1 in t h e  - 

- S i n - ; n ‘ - j~~’ St  , u -  ‘ , n ‘ 0 c - i .  - , t ie ” f i n ;  1 ‘ ‘ C  ‘ - i t - c ’  can ‘ c l c ; e - e  I I c r  1 V i i  iSa—

t i / ni 1 ‘ , , , - n ,, iu;s t ~ he  soer “ -  i c e : ,  ;i~~~~ ’ i i ’ ’ - i  c c v e - r l , u ’,’ ;- ; t - 5 ’  K W l i e t i i e ’ l  ,l:l ’, ’

f ’ a  , ;  I , l u~~~ , ; : , ’ re - r h - )  I - ‘ ‘ t he A- -
- - . ‘Fi t .’ t I : c , u  1 ‘ - i u  t . d  f . m  e ’  c , u n ;  t l t c ’ t i  i d O

u- - s - ti , ,  - i n ,  l : , n ’ ; t  t e e  - i i ’ ‘ , c h i i e : h c ’ ,u : - m ’

I



Con~~uter—Assis ted Scanning Techn iques (CAST)

The CAST system was the initial software effort in attempting Raster to

Lineal conversion . The system utilized the RADC PDP-9 computer system. The

CAST software consist;; jcrimaril y of the fo l l owing  modules :

o Color Sepa rat ion Package

o Line Connect ion Package

o MNS Tape format  Conversion Package

o Statist:cs Package

Feature Identification Software System (FISS)

FISS was the successor to CAST and utilizes the same hardware configura-

tion . It consists of a set of software programs which accept ACSD-generated

r a s t e r  dat a , exm ra~ ted and correlated color tagged positional data based on a

hi erarchial olor scheme , arid connects these data elements on point—to—point

bas i s  te t  f , r m  l i n e a l  data  tagged by f e a t u r e  type and converts  th i s  da ta to

MMS fo rma t .

Comj’uter-Assist’-i Colar Scanning (CACS)

Oh e ’ ,’A 5 s o f t w . i r ’-  imp l e m e n t a t i o n  is pe r fo rmed  on the RADC HIS 635 computer

sy s t e sm .  The n r , c c ; r , l m  u t i l i z e s  both COBO L ari d FORTRAN h i g h e r- l e v el languages .

Tee system wa: ’, ,he ’ ; ;  i i;nied ,us two t a sks :  the f i r s t  as a p reprocessor  wh~ cli mas—

saOetct A ,: t ’  ‘ler, - -m ,i t c -  I 5 ;~ i f o r  in: at :  t a  the 5 c’ C i~fl lob . The s, ’-,:,sn’id t ob  cons is t s

of two a’at i ’ ,’: ;es ;  c lue  :c ’  rfc --rm;; feature ” ex tra :tion and the other links and

- c C I t t, ; tn ,- ;~-- n Th . - :,t5 as l i : , ’’ , i l mz ’ - I f e ; i t ’ i ie ’ S .

ECC Ft Pour ;t S’.’mbac 1 arid A l :  n ’anumemm c DI ,;; c;rnent Techr: i-~ues

i ” ' i n ; t s’.’mb , ’t s  ‘ c ’  be’ lace ’S i n n  the n”.,; ’ O, u t , C  base  are r im a r i l ’,’ p rocessed

tn ti ; DOT ‘OPt’ . I n ; , s is ,;‘‘ - ‘ m’, I n shed be ,;nt ~ r ;::u t h e  header ruc ;:’rd des -r i b i n i g

t en  ‘‘  of tvmbol t o  be USe ;5 (1’ , F , 5, C aId ’S)  and a basel~ nu . consistir~u of

Cr ’ — a - r h ; : .  , ; , ;  a i r s  w h i - : h  will it,’ i c ; ’ ’ -] t o  I 5 5 1 t 1 d 1’  the : ‘mbol with reel ec t

* ‘ 1 ’ ;; l o c a ti c : .  a n ]  a n q ut a r  ‘m i e ’ r , t a t  t o n  ‘an the map . Po in t  ;c ’,’mb ce l data  descn i p—

* ion ii tt ’ ; ; f m -  -re a m  i , , , ; , : i n o ~’rj ~ , t  r j :;cm f~ -r~~;t , in tha t the  N , F’ , S , O codes fo r

t i e -  ~c~, i n t s’,’m i’e l , ie ’ f l n e  a m i n e , ’  ‘.‘mia ’ ’l , v: il’ the R , F ,S,C codes f o r  a l l  al pha—

n ; ’amerj , c s ’ m i n u s  are  ‘he sa me. Con t “ rn s,i l  ‘ ‘o v a t i o n  n ur ierics c’ e e n t a in  the elevation

2 -20
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value in the NNS record , whil e ’ other a lp han umer ic  s t r i n g s  c o n t a i n  b 1 , u n k c :  in t I, ’ -

e l e v a t i on ;  va lue  words . The e x i s t  i n t l  j c ec i n t symbol library was created v i r t u a l l y
“nay hand” by l abor ious ly  keypunching coordinates of the per imeter  data , w h i l e

the ~i1 phaniumenic “casing ” strings W e t i c -  e stablished by tr,;cinq outlines of very

l a r g e ’ scale charac ters  - The re,iser;s beh ind  tie’ use of two di ffe’rent methods

was ne’t e s t a b l i s h e d.  I t  ~u r c j ’ e ’ a r s  t h a t  the  l a t  t e n  approach would be m . ’a ; ;u r i b l y

e ’a s l , ’r to accomp 1 ish and c e r t a i n ly the , l n c I r l c ,uch w h i c h  we wou ld  recomend

for  expans ion  of t b ; . ’ l i b r a r y  f o r  d i e t ;  t al  l e ’v i s ion  techniques app l i c a t i o n s .

Data  Priority__Maekinq Techni,1uea

There is a t  l e ,u st  some l i m i t e d  ;- , i r ;a h il i t y  of p e r f o r m in g  data p r i o r i ty

m a sk i n g  e x i n ; t i ; ; : r  in the L—R Image Convers ion  Proqrams .

Figure No. 2 — 7  i l l u s t r a t e s  four  u n s a t i s fa c t o r y  p r i o r i t y  mask ing  condi t ions

wh lch  a c u l d  occ ur fre ;r ;ic’n;t Pi iii , i , u t a  j l r s]  a re ’S  fo r  the c ; r c i n c h  n ;‘ Plo t ter. I f  the

two e l c ” t  s t r i n gs  s in t w nt  m e j - r e ’;;e ’;; t l i n e w e ’iqhts  c - f  5 and 10 inils , both; s~ ca~ced

5 m i  ls (In c c l i  t e ‘ r , the on lv al tea r n i , ; t  ive wi; j Ii we ’ aj - l c a  r t i c  h a v e ’  ,i t  an i n t e r —

c c e - , ’ t i O f l  is Lc d : ~~~~~~~~ sligh t overlaps c~~i’ s l ; e i b t t  ‘ n / I n - ; ;  ( 2 . 5  oils) at ever’,’

i n t , ’ r ; c ’ctj on  re ’ c n , u r d l i ’ss of whic h l i : i c ’  l;,i;; ti e ’ h i l I b i e r  p u n o r i t ; ’ . ( A t  i c ;~~. c m —

sect ion “A ” on 1 ‘,‘ - n e  larqe dot has been C; ;u 
~
- - me’ ;-; es ‘ ,i . a t  ° B ” t a- ’ - ‘ I - ire ;, - S, I i  s

a. - i .  - mn , u ,k .  - : . ,it “ c ’”  two small dot;; and ,~~t “ I  c ’ t h i m ’ - ’  smal l  ch c ;t c - c h e a v e  t e c h

“m acke el” - c f f  to illustrate some of the; j ’o ;s i i l ’ -  - ‘ncm itions of f e - a k  ~ r e -  m c  m—

sections). Tb;” , ,ns c e u r t ts  of i, :ir c ,’ov,’nl ,u :c , u t  : c t ’ i,’ ; ilm r m i t . - . t i c c i c  w i l l  vary

;ic ’~ . - r e S m n q  t i c  - - : ,  t i ; , - ’~~ i cj t h c ;  of the two lint ’ ’;; , ‘ : , , - . - m i t  i — I c c —  c ent a; e e l s ’:  01

tn ;e l i n e - u i  s’ u n - u , ; , and c i r c u m s tan c e--;  01 5 - ’ . - t ; -  5,- u :0 . r c -c ha; c i ;  t e - 1 , 1 1 ,

i - l i ’ ‘n ’ - ; r - ’i ’  l ’ ’n m ‘,~‘ i l 1  ,il ’s:iyc ( t e ’  f i l e r ’ :  t~o c c - c m .  ‘I0 u r ’  Tb; . ’ ’ u r , c m  c ’; e n t d ;  ions

- c~~~L 5 be ’ n sinhrni : ; ’ -ci ‘n’. - f f c ’ c - t i v e t v  i c : n ; o r i : , n  some of t e e  t ; , i i - i , s ’ - u i ’ ’  , ‘ ,i n ’ , u l e j l i t  i c ; ;

t I  t b , ’ S u g - c . u - ’ P l t ’ e ’ r ;i;:1 n - r ; c - l t n - - j i ; u  i l l  j , I c e t c , ’ w i t c ;  a 5~~c -t1&’ c ; n s , ;I[ c i  sic. ’

( I  mu or 2 / I  m i i i )  1 ’ ’.’ ‘ n i i : i t  in - n in ’’ wi l’’r I i :; ’ -c , i t ;  ,ume ’ ,m:; . ‘F’ ’ i 1 c m - - . n - l o ’ a

in t c i S  f i c h i c c n c  f r -rn ljne at in;: ut L i t , ;  1 r o t a ; w ‘ . 1 , 1 m ’ - - i c l n  i~ u e - v i e ~’ ;c l ; , : ,  in ;  t h e

l u s h - - ’ c :; c ’ j - t c c  c c ; u r - n ; t  b, e n ;  - S i n  , ‘ i ’ d 5 ’  syc -’ ’ ‘c .

- ‘
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RADC Raster  Conversion P r o g r a m

The Raster Conversion Program under development by RA DC cut nentl y is run

on the CDP - ’ ECC PDP-9/PDP- 15 computer sy s t ’m , and programmed p r imar i ly  in FORT RAN

IV , w i t h  MAC RO be ing  used for  I/O j ;r o -e ss ing . Execu t ion  t a k e s  place in f i v e

over layed  segments ,  which  are responsible  f o r  re— f o r m a t t i n g , l i n k i n g  points ,

and areas l i n k i n g  of f e a t u r e s ,  artd ou tpu t  to MMS ta}ce .

The Ras ter  Conversion Pmo c ;ram emp loys a d i f f e r e n t  cu t c i - r o a c h  than  tha t

of CAST , FISS , and CACS . Previous t r a c k i n g  a l g o r i t h m s  processed the d a t a  one

scan l ine  at a t ime . when data linking and tracking is complete; for a scan

l i ne , t’mocessi :teu starts ort t h e  n eext , and a new scan l i ne  is read , adding i t  to

the  “look ahead” window.

The Ras ter  Conversion Program , af ter processinq a point on a scan line ,

t r acks  the remaining ‘otfite ; to be found  for that feature , us ing  a more “ l i n e a r”

tc ’ci;n;i~~ue , u n t i l  the fc ’ ,u tu r e  s t r in g ert ds . P rocess ing  then s t a r t s  on the

re ’m - ;un ti ng i ’i;L :i tc; in the i:titial cecan; l i n e , u s i n g  the same fea t u r e  fo l l owing

n u t  i. ’ i~~ WI;’ - :; no more unrelated points lie on the scan line , the nex t  scan

l i n e  ~ ;-: ‘Ic a m c : .  ‘~ i f o r  “;‘rI ‘nan ” p O r  h i t s .

L i : c a t i , c i :  Function

-‘.5 n,;t ic s’,-mboij ;’ ,i e i d
- e l ;  i s  r i m an i  1’,’ performed on the H I S  635 w i t h  a

moth t i e d  ‘‘ - m s ;  - ‘ n ;  (no  :‘, et , ’ -] m c c i , )  (‘ i n c - il;; l i t ’ : ) capable  of p er f o r m i ng on the

c c l  — ‘ , ‘F :. ’ - ,- t ’ .’ r n ’n O l i : ’, i t  io n ; I~ n -
~e c :i mit ‘ c ; ; c ’,’ , - U t c, f u t u r e ’;; (i.e. hc’aSi-r and data

r id’;) C e a : c I ;  - ; a~’~’ ’ ‘ i t i c , t n’] cli m~~ec1 f c c m ’ m , i t  - Automatic c;’,’mholoq’,’ us

- l O S , i - , e i  I o , - n  t - ‘ : - r i e c l c i - ’ t c ; n - e ” c u f i ’ ’ .;to ons arid c onsist;; o f ;  m o d i f y i n g

‘ I , u t , i  li st (br ie ,’ ‘ ‘‘Os n’ n . ’ n ’ r ’ ’cec’mt t , i ’ on) to conform t c c  a special

~
. u l ’  ea r n ,; pi t - i n n  a w’ ‘— c - Im ,ura ’ ’’ ea r  t e d , ’  in 2 ’)  and Sb pos i t i ons  of

H m :  n mc - i - h  w : ; i - . ’b ; i : ; - l i ’ , ; t ’ a  l i ce - o l d e r  s.’ n - ,uu,iti on gmou }- ; ,ur ; ’ l ialacinq

C/fl . ’ - c c  ira ‘ - r ’ , 1,’ i n  t lie’ Si I pc ’s i tion a f the he ‘aSter me’ -n m d  wit ich udenti fies

* - 
- - I ’  - n u n  r ‘ 1 1 LI; ’ - w h u h .

‘ - li n e - n ; ’ - ‘fi ’ti - - -in cation - - c c l ; ; ;  i crt ; ; of t b ; ’ f o i l c tw i r i ~ i n n - i t t ::; n - n - e ’VIS i ’d  be t l te

‘i c - n :  I:;: c ;t lii u n i c i c ; i c r i ~ i t  h u t - . ’; bym i st i  Con t rol T ’ a j ’ c ’ ;  and conk r e a l  - -a id s  ( Symbol

Ij ee cu e n . ’ - n - c m  fic ,u ’ i n, ) . Sn :tr’,’ , l r ; d i  app l m c ccc t ion c c )  sy~ bo1s by t h e -  cc ’ e”,;te ’rn  is based

2 — 2 ’)



on; th e  lie  - ,ude ; - L u ;  . c  l i s t  c ’ o n i e : c ’r  ‘t ( e .  g . symbol - - ‘ ‘ n e t no 1 and usage ej ect fication s

emp loy t i l e ’  S t  u c, ,I ,urc l header arid ci~,t, a r ’ ; ’ e ’r S ; ;  f e e r  data en t r y ) .  Each MMS feature

is i d e n t i f i e d  w i t h  a 5115 , w hi ch ;  i n  t u r n  co m u e ’l a t  c’ ; ; the f e a t u r e  type to a set

-ci symbol h ’ 1 ’ ’ d ’~ ’ cc . The s’,’mb e ’l ‘ ‘, eaee record , co n t a i n  the Ii no weight and color

se ’~” & r a t i o r m  c r i Ses  t’ ’ t e e -  Si t i  i ’ d  c c  t h e  lee - llm lridn ‘-a lu r e . Each symbol p iece

also cent .1 i n c a  ‘;vnn i c ’ i  coni, t e d  ‘ l , u t  - e  t c ’ be tip ;  1 L c d  to a f e a t u r e  data  l i s t  u n t i l

Li.’ l i s t  iS  c ’ X b c , i ; l  fe ’S.

I’ m~ ‘i ’ l e a r n  am ’ , us ’’f t he  symbo l i nat r on cc , tf t w ,ime ’ am~’ : extensive prncc;ess i riO

time’ i nitric,ic icc of t ie - “ inn: mc ‘yeS” ‘h, u c - ;hed l i n e  t ‘ c ‘ h i ; ; ’  u n c ’ , intersect ion s of

cased road f , ’ , t t  t i r e - c c  w i t h  o ther  f e a t u r e s , e x t  e ’r ;siv ” feature segmentation , and

the e : ; i u r c ’ n ; t c - : h ; , -nn , ’ tear spec i ~~~ i n i ;  c;’,’mbol uc ;cue le’

P ie  c itlems ar e :  e ’ n i c c e u n ; t ’ ’ u - S wi ; ’;n ;  a c,is’ ii road ii, . - , ’ t s ano the r  f i t  - Ire . To

date , no techn 1c~u, ’s iiave been jr c ; c ” i i t , e ’d which  would f u l l ’:’ r Ifle’ 5’,-’ t h i s  problem.

One cons i dc cr’ ,i tion  is to e ;m u - l o y  a clii ] i n n ’ o in in q  sol ’ t w , u r e ’  r ou t i r r ,- ’ On : ‘ , i ; c ’ ’d

ra ids and a~~soci S e d  f i t  j im - c ;  i l  t ; e e t ; ’ n i c  t ’ ; m c - ; ’ac c t i l e )  1 ike l ’1’ m y  - - Ic - onl y l i m i te d

101’ i’OV,;rfle’n 5 cc

A l l  c ”c ’Vt I , c - lj n ’ , i t  ion cc ,  - ; t e ’n’ I ;c ’ - r r ’ - I c  “‘ e e l  ; ; , cr i ’i ’  - c c  t MC -t . f e a t u m c :; . Thus , c ; ’ ,’m i cc  ‘I —

L c t t i c ~~~ me - ‘ 1 5 c c  m i d  may receive ; 102 k e ’,i t t i ;, -s ,un ;’cl ; c : ; t 1i l t  bOO ~ n .  w h e r e  n is

.: c n u a l  t o  inc  n umbe r ‘ ‘f i n s ’ s ‘c ’OldO l piece;;; a r ’  i t 0r a t i v el v  app li ed to f e a t u r e s .

Thus , it  i s  imposs i c e  I . - t o  - n c ; , i i ;t i  t ci): ive iv vent  f ’ ’  t I l t  uI 1 f e a t u r e s  m n ;j - u t  we’re

n m  ‘c ’c ; s e - S  and - cs ; t ; ’ ’j k ( i ~~~’ - , 100 i n pu t  and 100 output) wi t h i , ;u t  lengthy p lotting

and vi ce ii  r’-v ce’w rn ; ’ r .

F. - ,u t tmiSc Dxt  roe tion

The : - e ; r : 1’ o - , , ’ ’  of the fe at ‘,;m ’ ’ e X t  r ,~~’t ion fu : i c ’t ion; is t , c c  ph y s i c a l ly  se~~~en t

d r ’ n i t a l  f e ’ , ; t  i r e me’ ‘ ‘ r h : ’ on to  o e m t 1’ - l l t  fil ’’s. I- x t ra tion can lcc’ ’. ’c ’mform ed

u - - n ‘ h i n t - ;  * --  ~ ,ii ’’ - - n o u n - h i a’ f e - u t  t i l e  ‘ ‘ ‘ n ‘ -, h ’ - t  i n c _ S ho’ ,_ ‘ o n i t , - c ; t ; ;  c t  i i e : a ; b e ’m f i e l d s

(R , 1 • S .  C , -a T) . ‘rh~ m a c e a r  :;I c ’e ’ i f ; e _ ’ , .  t h . ’ . - x ’, ~~- i  a, i o n ;  ‘ a t i ,en;S and c n i t e ,’r l a

t°  be ‘ u n-sb - i  C o  e n , .  i n c  Ut t a t  iii’,; r~ - “ c m i - ; . ‘Fe 1’ ’’; -; c c f  ‘‘xtma ction ,ur’ ’ he uSer ,

‘, e : ; t e c  ii inS - i’: m l , - i c , - h  n - m - i t ’ r ’ r fy  e ’~~de . Fe u l c u r ’ ’ r , ’ - - c m t h j e , , m e -  ‘x t  r , u c ’f r ’ci from in—

n ” i ’ il -c - ; i n t ’ l i i ; -  l t i , l e  n ; ’ ue li’ r t ’o c , ’ , ‘ ‘:ct ’ ’ur ink e -r’val , j-riorit v c ode’ , and

- t n  ‘si n-n.
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The extract options are specified on control  records by t n t ’  u;;’-r. u n ?

one or all of the extract options can be employed by the user. A feature

must conform to one of the extraction criteria prior to being “extracted”

and written; on the primary output (EXTRACT) tape. If a feature does niot

con f o r m  t Ic any of the extract keys within an extract option it is written on

the secondary ( REJECT) tape . E x t r a c t i o n  can cur ren tly be performed on; feature

r , ’e ’ords c o n t a i n e d  on m u l t i p l e  input  tapes in A lT  or MMS fo rmats .  The outputs

c o n s ist s  of two tapes ( U n i t  3 — Extracted Features and Unit 4 — Rejected Feat-

un’s) in; ttM.2 format and a ~ob summary , consisting of the job type heading ,

JCRS “aid - ‘eanttents. 1-:xtract Key;; employed , and a note , “EXTRACTION CO1~~LETED’.

Extraction rcroc . ’sc; m nid t is based on the following extraction control records in-

put  by t h e  use r :

o Header Ex t r ac t i on  Record (51 )  — Used to ex t rac t  f e a t u r e s  based on; con-

t en t s  of the header  record . The user can specif y requi red  contents  of six

descriptive fields CR , F, 5, C , Tb , T2)  w h i c h  are matched against feature header

records of c i i , ’ i n / n u t  f i l e .  A zero  di g i t  cant be emp loyed for  a l l  characters

wh ich are  to be ignored in t i l e ’ R , F , S , s C f i e l d s . An “ A ” is used in Tb and

‘Fl fo r a l l  cha rac t e r . ; to b e ’  u ’n ;m or ’

o C, ’ : c t e e t ; r  I n t c ’r v , i l  Ke’c;crd ( 2 7 )  — used to spec i f y contour f e a t u r e s  to be

‘-‘x t  r , ic t ed  w i m i c c ;  are ;  some — m ; i lt i ;  le of t h e ’  des i red  e leva t ion  i n t e r v a l .

o Priorit’ : Extraction Record ( 2 ( ) - used to specif y the lowest pr i o r i t y

(O h ig he s t  , 7= l ow ’- ; ; t )  to  be , , x t  usc t~ -d . The f e a t u r e  p r i o r i t y  is i d e n t if i  cii by

tb - i ’- ’ user  in he ’~ide r f i e l d  SB.

o c e ’ c : t  ion; Record ( l ( ’  — used t o  ;ej ’c ’ci fv  a r e c t a n q ula r  area w h i c h  is used

k ,  e’xtm ,u- ’f ill ovenl,i :-j’inq f’’,utures or parts of f e a t u r e s .  The second Ct’ i ’ ,l iS

sn c. -i ’ i f i ’ ’d on tifl ’ 5’ ’” tj O i l  Fh e - - ’ , ’r ;I in  T ’’x t  Words 1 t h r u  4:

Tl - m i n i m u m  value

T2 — m i n i m u m  “ value

T3 - maximum X va l ue

T4 - maximum Y v a l u e ’



The section rou t i n e  extracts features which contain at least one point  on or

w i t h i n  the sec t ion  area. I f  the e x t rac t e d  f e a t u r e  does not l ie comp letely

w i t h i n; the section; area , the fea tu r e  is pa r t i t i oned  such that  the ex t racted

f e a t u r e  c ’ ;n i t a i n s  a header  and a data l i s t  w i th  at beast  one po int  in common

w i t h  the section l i n e .

The current e x t  mac t i e r ;  r o u t i n e s  s e t - U I - “ e x t r a c t  keys ” , f rom the header

data  ; ‘n a ’ e i e l c ; S  on t b ; ,  cont ro l  no-or,) .  E x t  m u c ’t key ;; ,ire used for  comparison

w i t h ;  inc  on i:;ej fea * t i r e ’ l ;e:adc ’r ; ;  - Fe a t u r e  heade rs a me masked by a Logica l  AND

command w i t h  ti;, - , ‘x t m a c t  keys  t i e  eliminate l;,’:ud,’r values wb; ich are not to be

ch e c k e d .  Tee t’e ’at ;mm e ’ i i e ’ , ide ,’r is t h e n  ~- onn~ ,i u ’ ’S w i t h  t b ;, e xt r -a - ,:t keys or ex-

tract ‘n t’ i on;s. I f  the f e a t u re ’  h e , i d e ’r  Sc ; . - ; ;  n m c c t  ma tch  at leas t  one of t h e  e x t  mc’ ;:’,

;: r l t c ’r t a , i:;, f e a t u r e  is m. ’~~e c t . - - i  e e c ’ i  wr itte:n m on th. ’ me i t  ta~-e’ . u’t ;no;-~~~mo—

biems w i t h  c u r r e n t  , s t ’ ,- ; -
~ l a n ;  ; u c - , - ; -’ ; i : ; ’ i  ‘ i i ,  associ,;t . e - ’ l  w i t h ;  u c ; erH e y st e m  cerium —

u n u c a t  i c e : ; .  Eas i  e r  sp e c i f i c a t i o n  of . “S i i  :t k e - ’.’s a r i d  ad di t i o n i a l  j c roc ess i n g

summary in fo rmat ion  C e .  c i .  , : i ; i rnl - , ‘r f eat un ~ e- ‘ x t  u . m  -t -S c~ m r e j e cted , etc . ) are

are as w i ; i c h  wo u ld irn jert /ve ’ ti - t e a r  s tem “mmcli i - ‘, it i on ;s .

S-c a l i:;’n

To i i ,uy e  ,u c ’ e r t , m i , n a r e - u  oh ’ map - t  - a i d , t m , i ; i c c l , i t , ’ cI  a :;t l om u c ’ t , ; t e ’ c i , 0;, ’, ’ be

a :  :tem~ - 1  ished  by simp l y s~ - ;u lin t , r , m : ; c ; l a t i n  ‘ n , i n c-I r o t a t i n g  t : i i e ,- d ig i ta l ,  -i ,i t ,u

us in ; ’ ;  a const  i n c ’ scale fa -  ‘ t ear’, ale c ;  I St tedS f,i,’t,c;r , and n’cet at inq  ,inq l e a . The

scale f,u ‘teem is ,u numl;c ’r  which inmd ;cat e s ti;, ’ d e s i r e d s ize  of the  Sm t ; i tal -];art

a re’s in  id a; ion; t a  i’ ,~ o r i g i n a l  s iz e  -~~c t d iq i t i ce :S .  The t ra n ; ;la t i o n  fa - : t c _cr  is

a f,lct - ‘r us.’,-) to rn - -’: ’ t b; ,  d i e S  t - ; l  — ‘h ,  ir t m i  X ,i~;d Y di :ection f rom it :-; c c r m c n j n a b

‘ ‘ m i q i n .  The r o t  ,u t i o n  an i i ; l e  is the an;qle th irouqh  w h i c h ;  the  a x i s  w i l l  he ro ta t ed

( e ’; I : te r c : l o - ’h w i s e  is posi t i e ’ ’)  . The - eir re a;t s o f t w a r e  f o r  s calinq  elI ‘n i t a l

, i , i t a  ;; ; f- e:in;d w i t h i n  lii , ’ m e /t n t 1 :; ’ c’all~ d IN P U T  , u r ; - ,l recut i n ’ -  IRI I

The re ,;e’nS ca~c ;uben i i ti e s  f - - u s c a lin g  , ure : ;;c ’, i l / n d i , t n’, i : t c c l a t n c n ; , ,1n ;iJ rota-

t ion . In ; : ait  ,i rin n ’ -t .‘rs f o r  t i c  c t ; , ’  fui;,-t i ’ ’ i t s  are taken ;  f rom the  i npu t  scale  card .

The sc al e  a r t  i n c l u d e s  t h u . ” -  S , l t , u  it ~ ’ms : a s c a l e ’ f , i , : t,cr  ( i . e .  m , ic; r ’c u  f t  c i t  ion

or - h. ‘rO il:: i f  m ;‘ , i  t i t  c i i  f ac t o r )  ; a t r an i s la t i o n  vs I tic - , (N ,?) measu r e d  in sys tem coo n:—

H i a t t; , w i i i ; c h  is ‘ - -~~;i~ i t a c c ]  to (0 , 0) fo r  ti; - - d i t i  ; l t  f e ’,m t i i r e ’  f i l e , an;d a ro ta t ion;
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a n g l e, in deg rees , by which the X axis  would be rotated in a Positive direction .

The present capability of the scaling function; includes the above mentioned

i tems plus an error reporting capability to report magnitude errors in the

scanned va lues .

The present  technique used wi thin; the INPUT routine is to determine whether

scali ng is s p e c i f i e d  and , if so , to calculate  the t ransla t ion;  and rotation co-

e f f i c i e n t s. These c o e f f i c i e nts , along with; the scaling factor , are tlic n; com-

bined with ; the registration coefficieer’i tc ; to be apI-lied on each X ,.Y coordinate

pair in the feature file. The techn ique w i t h i n  the IREGSC r o u t i n e  is the same

25 the above except that a check  is made on th;e magnitude of the new data points

and a warning message is printed on the N ,? coordinate becomes too la rge.

A translation causes all features to move right  or l e f t  and/or  up or down

a specified amount. This is accomp l i shed  by specif ying the present coordinate

Point that is to become (0,0). For example; a specification of +5 , + 5  would

move a l l  fea tures  5 in;ches to the l e f t  and 5 inches down ; a specification of

+3 , +6 would move all features 3 inches to the left and 6 inches  down .

In r o t a t i o n, t h e  o r i g i n  w i l l  ;~~-rn s in  f i xed bu t a l l  (et tte’u points w i l l  be

ro t a ted  by a sj - , ’c i f i e d  ang l e .

The m a qn ; i fj - ’ st ion  f , m  - t o m  or s c a l e  f ac to r  w i l l  cause a l l  tb;e n a t u r e s  e i t h e r

to exr- .in ;d or to s h r i n k .  For e ’x , ; r i tn  - 1 ’ , a scale f a c t o r  of 0 . 5  wou ld  cause ,’ a l l

f ’ - ,’u t u r e ; , ; to become l ’ l  t h e i r  , ; i ’ t q in a l  ci::,’ .

A S, - f l  - - ‘ j u n d ”. of the  scaline; fun ;- ’t ion is t ha t  the m a g n i t u d e  of the  new

h i t s  n ’ o h n t s  a r e ’  not  r h - h e ’d f-tm e’x~’ee’~3 i ng  a s p e c i f i e d  l i m i t  thus  i n;t r oduc ing

;t , t h a t  cannot  be n - l o t t e d  b e c a t i c ;e — of the m a g n i t u d e  of t h i s  N , ? va lues .  Ex—

c ’ ” - c i j : ; - i  l i m i t s  can cen t 1’; occur when; cc cslir iq upwards , t r a n sl a t i r o n , or r o t a t i n g

l ce ’,’ - c i ; S  a - ‘ mt  u i e  m , i c ; n c i t e i e l ’ ’ f o r  tb ; p iuticu lar f’-:uture ft le h e m ; ; ;  n c r c ece s ; ; e ’d .

- 1 in ;’~

The h ’ 3 : s : l i n ; -  f u n c t i o n  is uc ;c’;l tce  combine tw t e or  m i t r e ’ man ;i c ; ; ;-t t c ~ t’- ’rm

,u s i n g l e’  manus- ’ri ~-t , e d  is accomi ln ; ;hiecl by smooth ly  j t d i n n n c e ;  t c aqc ’th , ’r ’ t ~~ e ’ uni t

of the f e - i t  i i ”  - ;  on I -a - - e . r  more adjoin;ir;g charts to produce ’ a single chart - -

These ch a r ’, . ; are b u t t-  j o i n e d  so t h a t  the ends of the f e a tt i r , ’ ; ;  fu ; en  t h e ’  ch;,irt;;

p ‘ ‘ 1 ’ ’ - - ] sn S ‘—h’’ — ci -1 .- ‘ho not overlap car leave a q , 1}c  h e c ’ t w e , ’n i  t h e i r  ends .



The cu r r e ’n ;t  te ; b; nt n ’ r u e  of P a n e l Hug is to first t h r e ad on disc or drum ,

onl y those f e a t ur c ’s wh i c h  b iav e ’  c on t i nua t i on  codes (Cl3  and/or Cl4 of header

area Set to 4 ~s)) 
,u;t their end i - a m nit cbicum ,ii :t e ’r i stj c s .  The cont inua t ion  codes

, u i e ’ entered at t ime of d i g i t i z i ng  t a  i n ; d c c ,ite ’ tha t  the f e a t ur e  meets the ch;art

boundary .  These thre,u~l :e a r e  s imp ly lis ts of like headers and as such only

features on; the same ’ th read  may he’ ~c an1e ’l l e d  to each o the r .  The rou t ine  tha t

threads  fea t ures a- - ,’om ehi r;e; t ,c t h e  header  scheme is ca l l ed  KN ITNU. Al l  threads

are b u i l t  h e f c c r c ’ the ~‘~es,e ’l ling  of f e a t u r e s  beqin ’is. JOB B then searches the

threads fo r tat f i ’ , u t c i r , ’s tha t  have ;  e - n ; , l  n - o h  i t;; which are f l : m q q e c i h  by the Cl3 and

Cl - I  d i g i t s  in the - header and are -.,‘ i t h i n i  O. Oe in;ches of one another. If no

mat e is fou n d f or a c e r t , i i m u  fe a t u r e , t h e ’ f e a t u r e  is r e j ec t ed  fo r  an ; e l lj n q

and placed on the output tape’ . I f  mates  are found , they are c-ce- nt; to r o u t i n e

PANEL for  p a n e l l i n g.  The r e s u l t e u r ; t  f e a t u r e  is checked fo r  havin;g mom -c con tin—

u.ution ends arid other possible mate’;;. I t  w i l l  f i n a l ly be sear S to the output

t .s;’c when there  are no more con t in ua t ion  codes or when; no r e m a i n u i n g  p r o x i m a te

feature’,; e x i s t  to :‘a:ie ’l .  The re , ;cn l t  ,~~;t fee , i t u m , ;  takes on the second f e a t u r e

header number and t i m e ’ f i r s t f e a t u r e  s t m } - l y Sr  san ’ :  e a r ; ;  f rom tb ; ’ system.  The

FORT RA N r o u t i n e  tb ;at  ‘e ’r fo rms  lie -~O s - l l  i i ce ;  , u l ’ : -i ’ ; t hm is 1- ’ i ’ Nt ” F I c ’N PANEL.

Th ; e  normal n ; ,i n , ’ - -l i nc-n  s i  t u , i t  ion is f c r  t a  - feat tim ,- :; to be n - inc - 1 - n , ; i n m t i ’  one

fe-~~ture- . A ;;se’cia], case i: e w ’, i e ,’ n c  i d n i e  f ’ - .~ t c i r - ’ -  is to I c e  b ’di te ’ l ‘ ,) t c c  i t se lf ,

t h ; e - r ’ - i c e  clo s in  n t h at  f - - ,; t t i 1 -
~’. A ~-oi n ; t  i s  - ‘h ;o sea n; - i t  e d n i e c halt th;c dist Inca”

e e n ;  a St r , ij c : i : t  l i n t -  b c ’t ,~’ ‘ - c c ,  t i c ’ ’  e : n r d i  - c u lts of th e tt’e ’ f e . i ;  c ; n -’’ -c ’ ‘a};oi’ ’ - ~
- ‘~~~~~~‘ are

to be p a n e l e .’d ( r e ; f e r m c - c h  t ‘c  as ,u~ e ’ l  n - o m i t )  . An imagin;au’: circle cc f i n ;f luer ;ce

is cons t m t n  - t  e~;l a rc c c ; n ; c h  t he  h5ufle’ l po in ; t w i t h ;  a u , i S  m ;i ~- ; of t b c u -e t u r r e t ; ;  the d i s —

t ,ince  he ’; “- ‘c c t h e ’  end :‘t ’ ir t t of C i t  i ’ m  f e , ; a t u m e ’  and tb ;e pane l  ~‘~ -~~nt .  A dis t ance

f,ermuhci - i - k  ermine -c ; when a -la t p 0 1 1 1 k  ,- m /t , e ’ uS tb; , c i r c l e .  At  t ha t  t ime , the

c h i t  ~ ee m ~ ;~ is mete ’;) such th ,it tb , c h i t  i p o i n t  t ;e ’ ; ;d I . - ; t cc~~,i rd  Sit e  h in d  p o i n t .

This  is ,; , t j r ; u e ’ d  u n ti l  t i ;  - h i t  - e  p o i n t s  f a l l  ecut; ; i de the  c i r c l e  of i n f l u e ’r ;c :e.

Data  p o i n t  c c I , ; c c e : r t - c the c e n t e r of t h i ’  - c i r , :le .’ a r ’  moved more t i tan those r ;ear

t i ; ’ ’ ‘‘ -‘id e ’ so ‘ hat ti l e r.’ is a s u b t le ’ n ; i i ~6 ’ i n ; e ;  r a t i ; e ’r than an ,mi r”, r c t  change.  The

b u c ’ , u e i ’ - r  of th i , ’ r e s - i l t  n e t  n - i t  t i r e ’ u s  m a c i , ’  t i n  of t h i e ’ i i e ’ a d , - r  of the  c c e ’ c ’ c ’ i ; e i  f e at u r e

w i t h  ‘h e -; N fir- ; ’ , ‘u’ fi n. ; ’ , X ] , u c c f , Y I ; ; ; c  , t ilt ’ n; from tn e ’ s~qr . c~~n ’is t e~ end b’ e ’ u r ; t c ’ .

i n . -  t i n t - n i ’  is ,ilso , ‘rm, -~l an d l a c e - el in t b i e ’  a h ’ h ’ r t d T - r ’ i a t  e’ locat ions

:i— :un



w i t h i n  t i l e ’ header .  For ~- a r ; e l i n e g  bot iu ends of I i i ,  scum ’.’ f,-c utu r,- , t b i t ;  salne ’,c t c e c r —

ation is per formed except t ha t  th e data l i s t  is scanned twice , e eri e~~’ in each

d i r ec t ion  to blend the end poin ts to the panel point. The final header is

changed to indicate a closed feeature .

Unnecessary maintenance of all te a t ures with continuation codes in; prima ry

storage is a deficiency of this function . Due to the technique of the panelin;g

f u n c t i o n , a l l  fe ’,i tu res  with continuation codes must be stored in core-threaded

look- up tables. The thread d ic t ionary  (FORTRAN name LOOKUP ) is present  in core

to lc’a’ate the beginnin’ig and en d of each; thread. Associate -S wi th the tl;read

dic tion;,ura’ is a 4;95 by 4 word arms (16 ,380 words of memory , FORTRAN name

HEADS) which is used to store the thread h c ; e i n te ;r s  and other  needed data .

Unnecessary main;tenance of all features with continuation codes on in;ter-

mediate storage devices is another deficiency . The th;reading tech n ique of

storing puts a burden on in termediate storage devices because c f  the  l a rge

amoun t of data t ha t  needs to be s tored . In the present  sys tem , ite m 200 l i n k s

e;f s torage are ne ;ecded to run any job. Many t imes ,  200 links are not available

for a run an;d the job has to I c e ’ processed a f t e r  work ing  hours , titus in - I c -m essing

t u r n a r o u n d t ime . Tbmc ca er e; and p r o c e ’c ;c ; i n ; q t ime t h a t  the m a i n t c - n ; s i c c ’ c routines

tise’ and ne ed ir , ’ ,i r ; i;ni; ~- c ’~~’s ;;au” ,’ burden;  on the overa l l  sys t em.

Ac; m’ ’n , t i o n e ’ ) , a l l  t , ’se,;u r , -s w i t n m con t i r ; u a t i o n  -noSes are ct tc— m e-d on; d isc or

drum . Within rout  i n c  JOBS , much ‘c f  the th c r ’ ’ scl c-;e’ ,um c .’liinq is ur ;necess,i ry  due to

t h e  f ,i - t  - b - i ;  rn,;:;’’ o” f , ’at .u r ’’s- c ; ; , ’ m , ’ - i  on; ‘. h m s c  or -Ir win w i l l  n e v e r  he; t’s:-,el ed

in  a n in  i c u l a m  run . An e’x~um~- I ’  of  t h i s  is w b ; e ’n two m.Iisrts are f e c  be j o i n e d

- n -  t h -  - r .  A ll f e ,u t ’i r e s  w i th ;  c; n i t  in ;u a t i o n  - :i Se ’s am ’ ’  s tored t e n ;  disc or drum.

b” . - ,~’ c u r ’ . ’ , ; w i t h ;  ‘t’oni t , c o m a t i o n  - c - i l ’  s ‘- h i t ’  Sea n t - I  nit-ct e r  come c l o s e  to tb ;c:  I/ an /e l

1 h e r ’  , u m , ’ u n n e c e s s a r i l y  ma in ’ a in e d  an;d s t , ; r e - S  on 1; sc or drum.  The , :,c s t  of

e’x - ‘ - - s ly , - I n a , u n ; u n  m i s t  io:;s is t ; i ; ; ; i n c - - u r i c - S .

, m c e - : : , i r c  n

Tt me ;  cm, ” tb; m o n  ftnn ;e:t ion  n -cl ;;, eec ; trie unen,’sireable’ , ‘ f f , ’ c ’t ; ;  stu d ; as “ st a i r

ct ’: “ e ’ ;  S - c t  a.; - ‘  n~ - . ..i l a t  e h i c ; i t i ; n u n ; ’ t ,  i n s t  i n d u c e ’ s  a more ’ a e s t h e t i ca l ly

I I - - i I c - n  - n’ ha - t . Tic” ‘H ’FIS ’eN lan ;c ;u , i ’ne  rou t i ices pe r fo rm in ;q  t i ; , ’  smoo th ing
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are the GENERALIZATION PROGRAM ( th e  main ;  I n c c ’ ; r o r ’ e c in e ’n i e ’ r a l i m n , ; t i e , n )  and

FUNCTION SMOOTH . In ; the smoothing oper ,i t-  i c ) l i , ,u l l  I ‘ i t  cii ’ ,’ , c m i  c c ; t t :d of n da ta

po in t s  are smoothed by s smooth;ing sl qo r i t  1cr ; . i t ;  a m imI -. r from 5 to 35

which  \‘.i i ’;es tb ;, ’ d e ; i ; r e ’e~ of sme ’c ’t h i n q  t ‘ c; ;ui ’ ’h i e’ - -: ‘ r0 t r ’ s 1 I i c I c ~ e ’ m e ’ n i t  ( h i g h e r

n ;umberc ; smooth; m ere ’ ) .

I r e - - c e - : , ’ t - - - b i n i  
~~~ u - l y e ’s n c o l , i n ; c n  t~~, I . - :  , - n m ; i ’ - : i i l ’ ’ , i; - c t  : - ‘ l u c r e -  f i t s  of

q u a d r a t i c  p o l vnu m n ; u s  t c c  a c c . - m i  e ’ c ;  a;  - , ; :, ‘ - , i : ;~n ’ : : ’- n  na- - e n  -n I ; , ’ ’ i n t e r i o r  po in t s .

The I c i-u: ; t c -c , - x _ um u :ie ’ ei .,m ~’ t :;e:i s t ; u :  ‘ . I -I c an;  t h e  l i s t  I , ’; one ,~ : i c h  t h e e ’  o r - e n ’a t . ion

c o r ; t i n m u e ’ s  until the f - i t  t i l e  m ci;;, , - - n  -i,et ,; c m  in absolut~ ’ p o i n t  is found in

the da ta l i s t .  F i rs t , l-3st , i n t e l  , u b e ~~ob  t ; t  , -  ; ‘ o ; n c t s  i r e ’  not moved then . ;  r e t a in;ing

ti l e ’  sp ec ial  c h a r a c ter i s t i c s  ~ f m n t , -r sec t  ion and j o in  h - i / u n i t s  in the  f e a t u r e .

F i r s t  and l as t  p o i n t s  r emain ;  unt ce ;iue -i ;e-d by s i m p ly not smoothing these two j o i n t s

although they are used in the c a l c u l a t i o n  of t i c ’ ;  c ocf t’ i c i  e n ; t e e  of t h i s  least

square  f i t . Poin ts  tha t  are absolute  are not moved , as per th e ’  absolute  poin; t

map foun ;d in the  u i } c e a r  h a l f  of word two of f i t , ’  data  m e - c -- i ’ d . A l i t  is set for

each absolute  X , Y p a i r  tha t  is not to be moved.

Th~’ Set cume ret .,it ion of f un ; c t i c a n ; ;-~tI’ d ; d ’l’h i state;; ti;st when  21 1 - e d i n t s  w e r e -c used

jin t i l e ’ c - cm o i ; t b i i n t g  a l c ; o m ;  thin t i re ’  b est  me’c ;ults were o b t a i n e d . :-incs e ,c tb;inq cannot

-c u r  u nt i l  n ~‘o List s are i i i :  -Ut  to am; a m m a y  (n  is a n;umie eam fmctn n 5 to 35 wh i ch

‘,‘ar ies  the degree of ,unt c . t - ;eS ; i n ~ t to  1) ,“ : -~~‘ m f c  ‘mm ’ S) . For ‘‘ a-  ‘ I ;  Se’i u e ;- :;t i a l  po in t

~
‘ -

~~~ 
m l ,  - the tics of t h e  tim; ’ ,‘,‘ , t ip ;  s m o o t h i ng  algorithm is n ’ e r f e c r m e e l  on the

sm r ,i’,’ ,u n , ’, f l u e  l i e ; ’  d i n t  is c c i t e  t n t .  The o n e _ h c o m n i t _ ; n i _ c , n ; e _ : e i r , t . _ c c i m t  te ;’hn ti- nue

incre ases p n ” ’-- .’e- s s in i;  t i m e .’. ~ t h ~~. ’ - h e - i t ’ ” ’  c .c f  ; ; m — ’ c e t ’ h j n i ’ ;  Set -s i red is large , t ha t

i s n is ci~-n c r o a c h i n q  35 , t I c ’ -a t m c ’ ~ n - n e ’e c e s s n n ; c h  t ime ], ;; f u r t h e r i n c r e - ,;;; e ’ei .  I t

also has h - t ’ ’ n  r i o t ’  ‘ - h , t h n ’- , c; c ; ; , te ; c ; t j n q ,  t h at  ;ul ’-s o l e n t  ‘ - o u i t t a c  or poin ts  tha t

shou 1-:) F ; .lV i ’  been ; — ‘on ;;; i ‘h i red absol cI te’ c’,’ - i ’  cm,.” t t ’ l m ,  ‘ 1  t h e n c e  - t i  t er u n ; q  one or more

s i g n i f i’ ’ i n ; t  : c l i a r - ; c ’t, ,- m i s t i - - ct of t i c ’ -  f e  I t ’ ;;’ ’. A i ; c e t h i e ’ r  ‘ I ’ f i c m  ‘ n c - ”:’ , - t ’ the  r esent

ti -cl ; :; i - I c ; ’ - of sn iioot. i c i : ;q  is S l at  t I n e , u l ’ ; o m j t h u m  c i ; ; e ’ c h , c ci  cal  1’~’ r ’roy e s X , Y ‘e eoi’

c l ; n a t ’ -  1 - c e i n t  -c of  ~ f - i t c i i ’ ’  b.:’,’ e c n c d  a d cc i i’ e - c t  , u r i , - c i : , t  . TI ;n s  may n ’ e e s s i b l ’ ,’ . ; i ter

on’’ or m e t r e -  ;- c t ’ ; n ; i f  i t - c : ,  t -i , i r - - ;- ’ t ’ ’r n c ; t i -  ‘ c ; - ,,t ~h c ’ ’ t’e ’- i t c . m n ’ ’ .
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C l i p p i n g/ J o i n i n g

The clipping/joining functions effect a clipping or joining action on

adjacent digi tal  features generated at the d ig i t i z ing  station . D iqi ta l c lim j--

p in g or jo in ing  is necessit ated by ir’u adver t an t  overruns or under runs , reselect-

ive ly ,  when the end point  of one fea tu re  is in common w i t h  an i n t e r m e d i a t e

po in t  of another  f e a t u r e .  Cl ipp ing involves the deletion of poin ts  produced

as a resul t  of a f ea tu r e  overrun . Joining involves the addition of j c o l n i t . c’d to

a f ea tu r e  in order to close the d i g i t al  gap produced by an un der run . In the

current  systems , c l i pp ing  is accomp l ished by i n t e r r o g a t i o n  of the c l ipping

codes entered in the feature header records at the digitizing station . These

codes ind ica te  fo r each f ea ture the number of t i mes the fea tu re is clipped by

arm y other f ea tu re .

The current technique for effecting feature clips and joins involves dis-

posi t ion  of the e n t i r e  input  f ea tu re  f i l e  on random access memory.  As each

feature is serially input it is written to the random access device. The fea-

ture is also retained in primary storage if it contains a header code that

ind ica tes  tha t  i t is used to clip other features. All features which are to

clip oth er f e a t u r e s  are reta ined  in a “d u c t  ing poss ib i l i t y  l i s t ” and checked

against all subsequent features for possible clipp ing action . Each; time a

f e a t u r e  in the  -c l ipp ing p o s s i b i l i t y  l i s t  is used to cl ip a subsequent  f ea tu re ,

the  t a l l y  in the  S9-S1O d i g i t s  of the header  reinord is decremented . When the

tal l’;  is el e ,e c ; m e - t ’ , ; e - n c t ed  to zero , the f ’ ’ a t u re: is ;‘eemic y e ’ el f rom the  c l ipp ing  poss i—

bi I i ty  l i s t .  This scl;emne m e c i c l i r e s  t ha t  feeS ures ,i :t in; ’ : a;; sub ecnt s  ; ‘t  a c l i i ’—

n c i n g  i i j ” ’r a t .uor ; be c~i q it iz e d  I ’ m  i c r  to a l l  m e l , ; t  c 1 ‘ ‘u t  c m c ;  a ‘meu t e c i  as ob j e  ct s

of  t I n e  d q c d - m , l t ; d , n ; .

The c l i j n - i r u i ;  ~ceti~~i bi l i t ’1’ l i s t  w h i c h  is n ’ e : ’ t , u n n e c ’ - i  in  cor . ’ St e e i ’ , i d ie ’ c ’sn be-

come un ;ilut ’,’ l u g , ’, a d d i n g  t e e  t i n e ’ a I r - i - I ’ ,’ h .c u m - I e -n c ‘ ‘me ’ S t c - n ’ , i ’ m ’  m e ; c n e , n i  r e - m . ’n ; t  c ;  an;d

t , f l e ’  neces:;it’,’ to enter tb; clipp ing  c - eS’ -s f~ -r  e ’,uc : ;  f e at u r e  ~ ,c ’, ’, - c ;  t cc b’’ - h e l m  t ‘ -

cumb e .-r s om ’ ’ f o r  t h e  “a rt . c e e ; m a n c b i , - r  at: flu, ’ diqitizinq c;t ,i t ion .

‘ro a - t r im , ’ absolute  jo ins  fo r  a l l  ,u d j a;’ , nt  fe at cur’ ,’ :; , I he ’  c,i n t  tqm ,, ~‘ i e n ’

the digitizin g c; tation must overt l y o ver r u n  I I ;” end of c ’ c i i n h i  fc ’ , u t u m e ’  t c e  be

c l i pped.
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Ras t e r  R e s o l u t i o n_Change

The purpose of the Raster  R e s o l u t i o n  Change f u net  i ’  ‘ mu is to a l t e r  the me.’-

so lu t ion  of the d i gi t a l  car tograph i c  i I , u t a  r e cords e .j e n i , ’ m , ; t e . ’d by the Automatic

Color Scanning Device (ACS D) . Bas ic-a l l y ,  t h i s  - r e d e ’, ’ c -s ir ;volves insertion or

dele tion of data elements (X,Y j d a i r s )  or d e l e t i e , n u  of - Ia t ,u e lements  ( X , Y pairs )

for a resolution increase or decm c- ,ic; e ’ r e ’ c ; ~ c e ‘ , ‘t ive ’l y, in t h u , d i g i t a l  reso lu t ion.

In; the currer;t system t i l e ’ Rse ; t e r  R e ’ : ; , :  Lit ion c ‘h u n g ’ ’ f un c t i o n  is I - in f o r m e d

he the ACS Format Coiieerss’on Programs . The n im a r  o b j e ct i v e ’  of the Format

Coniv e r s ion  Programs is to p r ep a r e  data for c l i  r ’. ’- ’t i n l I  ‘cit to the Graphic  P l o t t e r .

The system accepts  and } ‘moc ’ e - ct ; ;c ’s e.’i t h e r  1 i n -al  or r a s t e r  f o r m a t t e d  da ta .  Wit , ’: ;

raster format data is supp l i e d  as i n p u t , the me ec -; e c l u t i on of the data is a l t e red

according r e ’sc ’lu t ion ;  ;c~i r a m e t e - r c ;  supp l ied on u t t e r — e n t e r ed  control  cards . There-

fore , in the current system , the Raster Resolution Chan’mge function exists as

a c~ij ’a le i l i t y  t h at  is secondary  to t h e ’  process of 1- r e / t a r i n g  data  for  inpu t  to

tbi& ’ d ;r ,11 I t i c  P l ; ;t  ter.

Among the various control -c ‘i rS; - ; ; ;u n ep l i e d  to flue Format Conversion system

are r e s o l u t i o n  sj c e c i f i c a t i on i s  c a r d s :  INP UT RES an; d OUTPUT RE S.  Th , ’c - ;e - cards

c;pe ci f y the resolution of the i n p u t  and ou tpu t  da ta  in terms of tb ;e n umber of

d , u t  a el~ ’m en’ i t e c  ( N , Y p s i  r s )  per i n c - h

Legal  s p e c i f i c a t i o n s  for i n n - u t  f i l e ’s  are : 100 , 200 , 4 50 , 500 and

1000.

Legal su t .n - u t  f i l e ’  m ’- s o lu t i o n s  sin b~ specified as : 166 , 250 , 500, 750 ,

l D a O , 1500 , e : c ’I  , 2 - )  - -

T I ; . ’ ; ’ ’  l e - c n ~ I t n  - ‘ ‘ci ficc~ ion v a l u e; for input amid  o u t p u t  da ta  S m ’  ge ared to

- .-u rm ’ ’:’t Ac ’S -“L ( ’ h - ’ m u . ; t ’ , m d cv i - . , ’ ; , i . e . , the Ac ’SD , u n i e l  Sr a j ’b ;ic  P l o t t e r , r espec t ive ly .

The m: ;~ Ut  a:;eI o m i t  
~~~~~~ 

r.’c ;etl u t u - ’ nc } - ur u nn r e - te ’ mc ; c ; ; m l - ! ’ l n e t  on t I l e ’  IN F’ iJ ’I ’  RES and

(‘) I J T I ’ t n T  RES cards  are ’  used t : t ,  , . c c m n ’ c nt  e -  ,i sc ’, u l i n q  f , u ,  t~ ’m by dj v i , l ; t e cr the ;r;h’ cn t

r , ’ c e c c l ;  j on e ,u l u e  n u ; t c ’  I I ; ; -  c c  c u l l - c i t  resolent u t e r i  v a l u e ’ . This  t i l i n g  f;; e. ’t or i s

t he ’ :;  i j - : l u , ’ ’ t  t ’ c i l l  in c o m i : l ’n  c o o r din c ;t e  c h i t  a in  ‘ a ’  Ac ’SI/  proq r irn ( f l u e . ’ proqr am

i t  i l  - U t  I t t  c - ee c ; ; , :; al l  ACSD r ,ic;t ‘‘r da t a)  . le s t  a, are t hus  s e a  1 , 1  by the ACSD

1 r- . - r m ~u m and w r ; t , t ’ - n m  o n t - ’  an i n r t , . - r m n ,  , l ; , i t ’ ’  f i l e ’. The -xe - c i t  Ly e  l ’ n ’ c ’ i r a m  then
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determines  w h e t h e r  the  inpu t  r e s o l u t i on  ia s jc e c i f i e d  is less t l ; , i ;  or equal to

the output resolution as spe cified and , i t  so invokes the r a s te r  in t e rpo la t ion

module  (INTR) . The ras ter i n t e rpo la t ion  module in te rpola tes  be tween ad jacen t

points  on the i n t e r m e d i a t e  f i l e  to achieve the spec i f ied  output  r e so lu t ion .

I f  the s p e c i f i e d  inpu t resolu t ion  is gr e a t e r  than the spec i f ied  output  resolu-

t ion , then no in t e rpo la t ion  takes p lace.

The r , i c~c t e - m  r eso lu t ion  change subfunc t ion  of the Format Conversion Programs

does not con ;t s i n  d e f i c i e n c i e s  as such but possesses inflexibilities accruable

ti d ) the fas t  t h a t  the capabilitie.’s were developed for appli ca t ion to speci f i c

devices .  Th eme is no c u r r e n t  c apab i l i ty  t h e r e f o r e , to e f f e c t  a Ras te r  R e so l u—

ion Change in the  pures t  seem; : ; , ’ .

Sec t ion ing

The t’uni’oe;e’ ‘f the S e c - - I  ion F’unct  i i ’ : ;  i s  to e x t r a c t  il l  f e a t u r e s  or I/a r t s

thereof , which  ove r l ap  a s; ce ’c i fu e d  , u u , ’ a .  The,’ section area is si-e cified by

the user in terms of pol ygon c ’i ’ m n e e e r  coor d i n ates or ‘ - : i S  j o i n ; t s  of a s e - c t  L o , ;

l i n e .  S e c t i o n i n g  is c u r r e n t ly  m u ; ;  t i a t e d  Lv including a it eectiom; control re-

cord in  tb , ’ At’S con t ro l  de ’ cck . l’~u i  t ip l e  in ~~’ci t  t
~ h . ‘s in ATT or 11,”IS fo rmats

-sari be .’ ~‘ roc ’e.’ssed ice - u s ec t ion run .  Tb ; , ’  - ‘ ; i t n  c i t  ,-; ni s ;ctc ; of t a ’  - t . i l e e ’ ; ;  (it :iit 3 —

Extracted I”e’,uture’s cinch Unit 4 — R~’j e ’ ’ t e - ~l F e a t u r e s )  in ; l’il’L tc ’ rrn , it ,u :; ’l a job sum—

ins; me , cons is t  : c n  of the j ob .; tv : ,: head i n ’ ; ,  J( ’RS C~i m d  - c — n i t  e ’ n ;  t cc , E x t  ract  Key;; -

us ed , and a r ; ; c t c ’  “ f- ,N ’b ’ I eA ( ” j ’ J SN C(tMI’I,i-b’i’l-S ”

‘ l i c e ;  s ec t ion  r ’ - , ’ c c r , l  (At ’S R e ;c ’ e , r ; l  16) is used to ; c j : e .’c if ’,’ the d e s i r e ,’;) ;ee ‘ t ion

i r e ’s. C u r m e ’m ; t i y o n ly  r , ’ c . ’t . c n , ~ ; m l , u r  are- ci; ; can be sec t ioned  am;d t h u s  onl y t U e

I -  ‘w~ - r l~’ f t , i im d  t i l l - c ’ F r i g h t  a u  n i t s  are m e - c n u i  need to c ; p e i i n i  fe  t ine s. f n on; area.

‘5o tat ’ po ln /t c c ,ime - 
~ t ‘cci fm ,c ’ cI in ‘I’ e ’X t  W e c r e l c - ;  1 t h imc ’u gh i 4 .

Tl — m i n t im u m  N — e d ; ; , -

‘12 — m i n ;m c e ; r n  ‘x’— v a l  c i , ’

T3 — maximum X- eal em ”

— m , u x i m u m  V — v a l u e

T I i ’c ;; ’ ’ c ’ t. ion  m c e ; m t  i n ; ’ -  e x t . m,u’;t cc f ,  ‘ , i t  l i t ’ - ; ,  wIn iunh - c - : ;  t a n n ;  i t  i i  ‘ , , c ; t  on ;’’ ‘ - c m  nit w i t h  ii;

t i , ’ . ;( ‘ c c t u , , n ;  i r e ’ , u .  I f the  ‘‘x l  ma t ch f c - , i t U t e ’  ,lc c e ’ c ; : c c ’e t  lie’ ’, e m i c l e t e l ’ ,’ w i t h ; i n  the
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sect ion area , the f e a t u r e  is p a r t i t i o n e d  such t ha t  the ex t rac ted  f e a t u r e  con-

ta ins  a header and a data l i s t  w i t h  at least  one point  in  common w i t h  the sec-

tion l ine . The port ion of the f e a t u r e  t ha t  l ies outs ide  the  sect ion area is

output  on the re j ec t tape w i t h  appropriate header .

The curren t section s o f t w a r e  sets up the X and V boundar i es ‘ t f  the  sec-

tion area. The f i r s t  poin t  of each f e a t u r e  is compared with the section bound-

ary to determine if the feature start point is inside or outside of the Sc’S-

tier; area. Each subsequent data point is compa n~ ’d with; the se ct  l e n ;  a r e ’ a  ‘ m e t  ii

a change is d e t e e c t e ’c I w i t h  respect to the  s e c t i o n  bounda ry . Data } - ‘ J i n i t  corn—

p a ri s o n  w i t h  t i m e ;  sect ion a rea  is ve ry  s t r a u i n i ; t f s r a a m d  s i n c c .’e ’ the se c t ion  bound-

aries are limited to b;orizontal or v e r t ic al  l m n ; e .’ c c . Each ; f e a t u r e  c ; e ’ctr rr ’- :ut ,:X-

tracted or rejected is given a con’utinuation; i’c ’e- )e’ and a data 1 - P i n t  which coin-

cides w i t h  a section boundary .

Only rec tangular  areas can be specif ied f o r  ex t r ac t i on  due to the f ac t

tha t  onl y two po in t s  can be provided by the u se r , and t u e  two p o i n t s  are

assumed to be the lower l e f t  and upper right corners of a figure , thus defin-

ing a rectangle with a horizontal base li ne.

As rioted ,cbov’’ , the u :;, ;r  s~ ’ec ’i f ic s  t h e  lower  l e f t  and in : - h r  r i g h t  corners

of sect ion a rea  wh ich  is tj :; be , :x t m a - c t . e .ei h . D i f f i c u l t y  is encountered when

attemp t inq to S e t  e r mi r ; e  the.’ area s w;i i-Si is to be e x t r a c t ed  to X , Y values on

the t , i n c , e . Th u te is I ’ , ’e ’su ;t e : l i t t l e  is known about  tile : precise  or i e n t a t i o n  cf

che’ du qita l file with r’’;;:”’ct t o  the c;mi g i n .  Nctme information is reqtu n red to

be provided to the user concerning the registration i f  the d igi t a l  f i l e  in

,;rih ,-r t b -m t  the user can v a l i d ly d e f in e t h e  dc c ; ;  r c ’d s ec t ion  a rea .  The curren;t

se ’c , ’t ion s o f t w a m’  - r e n t  i r i s  w i l l  ex t  m , u . ’t onl y t .ic ,ee ;s f e a t u r e  segment; ;  c o n t a i n i nig

- 1 , tt - u  i ’ e e j n n t s  which i  l ie  w i t h i n ;  the e ’ -  . ‘ ti on  a rc ’s. S t r a i g h t  l i n i e ’  f e a t u r e .  ‘ c / c ’  t t me ’ n ; t  5

wi ;ich  over la:’  t I ce .’ section area but are defined only by end points will riot be

‘xt ma- ‘ t I c d u n l e s s  one of flue e’: iih p o i n t  cc is  w i t b n i m u  the :;ei ’t ion ,ui ’ e .’ , u . Thus ,

,,u s u ’ ;m , l n ; c e  t h a t  a l l  f’’,i t.inm ’ ’ c ; al 11 Ii , ’ e x tra- ‘t . -d wh ich ;  ove r l ap  th; e ;;e’ -;’ t ion are ’s

is f l- a l t  c u r r’  ni t l y p cc;;; iLl ’, ’ .
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‘l’ t ’ an i c t  I e c t  1:1s t n 1

The } ‘ c i t ’ t ’ e e c S ’  e t  t b c e ’  t n , u n ; : ; f i a n ’ n u , n t j , c n i  t u n c t i  nm . t o pe n I - c r m  c a n t  e e ; r a j . u c i e ;

p ro j ec t i on  t r a nsf , ’rm ~u t  ions upon e l i e ; i t ~ul teature f i  c . , - l- ’e a t u r e :s  m i  t a b l e

coordinates  can h~’ t r’~uni c;t ert ’m~’c1 m c ’  e ; , - e. e e ; u ’ , u 1 - h i i c  c _ c e d e r  ihin ,it :c-:; e m n i ( l  V i t a e  V e ’ I ’S, ’l .

Th i , ’i’c ’ are fou r  di f f , ’  t c c i i  I ’ m ’ .’ it : ’  ‘I . I c - n e  c ’. V H t  ‘-m i r e’ sc~~- i -- c m  t. e-S by t h i s  f u n c t i oru

Lambert C o n f or m a l ,  tl , ’r - .’ , u t i - r , Tra n ; , ;v , ’ n : ; & ’ I f - n  ‘ , u t e , r , a r i d  Pol y c o n i c .

The LIS c am; t - u k , ’ i n p u t  t ’  ‘ , i t  t i n  ‘ -  e i , u t a  m c  -1 ’ - e ) e r a n  -h i t ,  coord inates , p ro jec t

t h e  da ta  in t . c ‘ a p l a n e ’ . ‘ ,u r t ,  - c c i  i c ;  - - ‘ c c  n i L  m e l t  e ’ c-e ec, t - m n  v ia  the dc ’s  i ied p r o j e c t i o n

rans!’- e n ’ r - , u t  m c c c i , ,u : ; d  ‘re duc e : - ,,‘ i n c  t i l e ’s in , t u l l e .- c o o me l i n i a t e t i . The U S  t ’ e in

also  t - e e m f o r m  t h e  i m n e e ’r c ; e  t r a n s  I - n - mi t ion . T I ; , i t . is , i t,  w i l l  take  fea t u r e s ,

- 1 : - n i  : “ ‘ ci i n ,  ,u l ’l , ’ - “ ‘ ‘ - m d i  c i , ut e ’ : ;  fr - -nm c ’ ;, u n - ’ - mat er  u al s , ,,:;S p e r f o r m  the inverse

p m ’ - ’ j ee ’: ion ‘en; these , - , i t ;‘,n ’ e - . ; mc t o ne — ‘n t a; h i  - - , ‘c’ord n n a t  c - s .  In add i t ion , foa-

i n ’ - , i n , c ’n ; e ’  I , u c , 1 ’ ’  fr a m , ’ m, i ’,’ h - ,  r , i n  c t -  e i T ’ - , l  i n ; t e e  , i : ; i ’t b u e ’ r  t able  f r ame  W i t ; ;  a

p o s si bl e  ch,u:;qe” , ‘f ; ; ‘ ‘U i ’ , ’ , - c . ’ h ; ~~ m t  o r i e ’:it ~ u m~ ’ r i .  m e t  cit a n c e l  o e n t ; - u t  f e a t u r e  data in

i’ Pet sic I ’  - ~t n c  I - n , ’  ‘orap h m c coo n - el i n  u t e - cc n’t , i’, 1 - ’  ‘ri ne c, i-n ;;, - t 1 c tar e. ’ . The table data

: - - n - n’r - - i f m m; I~~,’ - a n ’  a ’  mm , : ; t  carl h ive ’ , u u ’  “ ‘rching m’ ’:;e;lution as small as 20

mci  . n - n c : ’ , ‘~ ‘ ; j  l e ’  , n  c - , ’- n r , u ,  I ;  n ,  l i t  - i on - ~e ; ~ : ‘n ’ si 11 be i- ‘e ’ur a t ’ -  t cc . 01 seconds of

r ’c. ’ . The cmv ;  c r 15 Se ’ 1,:c ’ ‘ Is ’ ‘ ‘ ‘n - , ’’ ; of t t’ cu: u ; ; f - t i e s p - c , : ;  hoc ‘aa m c t  s inS f b i , - o r ine : r

I ~b; t r a : c , - ; c  - c - n’- c c - c : ,  m - ’ - , ” - c ; s i n , ’;  t l ; t ’ c m : l c  ‘ n e  t ;s,; i f  o n — l i : , ’.’ ‘ c c e n c s tations.

F’,,r l n ; s i ’ , i r u , ’, - , . i f ~~, - n  l ’ — ’ n ’ n r : - ’; e m ;  t h e  c ;yr ;t ’ inn , ;, - - c m;- c ,’ m n ’ r e ’ s , ’ : e t ,  Ci  (on tb ; ’ h I d -lay )

P u r n rc ’ nc , i  u ; ’ ,’ u : ,  ;;e’], ’e ’ t i - c n i  r , ,;n’d ‘ - n c ;  , u : c - )  ‘h e  LIS ‘ , u : - ’ k c ’ , i: , c -c ,. c - ’ m , e ’c c- cl  w i t h  them.

I f , u  il - l~ - ti; e ne n an h i  ce; t m,un,, ~ I o r ’:;;.; 1,/ n ;  ‘a’’ r ’ c l - s i  t i , t i ;  - mc ;, ’: ’ ‘ n t  e ’rs t h e

5 1 /  t c /  n~ ~~~~~ ‘ : ; , ‘ l ’ -  ~ m c ’ ; .  n; ’in :h-, ’n . The 1,1:1 r ’  m i s t  n , , n ion , i l l c ”~~- ’ m , i , ; t e r  m -q i s t r a t i o n

i - c - I ’ S  - be ‘ - m e: ci ’’. I n ’ m ‘- ‘ i  t i c  l ’ ~u t ’ cm ’ t e - m ;  ; c , ’ h  is -in ; i n t ’ r u c t . ive  f u n c t i c m n i

n - - , ’L m e : g  t r io . ‘ u r ’ ‘ n n ’ , i ch i ’ -r  t I c ’ ’  c ,u ’, ’ , i ; c i l l t ’ , ’ o f  :l , - t e ’ m m l n u : c t i  t : , c -  .i - ’curacv of h is

n c - i c  : i t - - ’ ’ m a .  ‘ l i i i ’  Lb ” ’ n ’ ,u : u s f  n nne u ’ ion  t’c m n ; c t  ion i c c  chjvi ‘1,-S on i T , t e c  two

:ra ; a m c  t r a n ; s I - - n n n , u t  l e e r ,  1: - i  t . i h ’ l e  t , c - a :  :r , ; 1 n ; l c  f i l e  “ e n e v ’ ’ r c ’lo n ; , to

n’ n. - u  n ’ - - n r ’ . i : f c m c  t i l e  f n  -inc ,u e m ’ l ’  file ,’. ‘i c of t he se  i , u : ; k t ; ”: e m , u t e e c ;  in  the

‘ - - n t - i  h I ,  ‘ nc ’,’ i r s , m ’ ’n ’ ‘ - I  h I S , ; m i ’ i  is  s c h ’ ; l e i l ’ ’ l  ‘ ‘ ‘ n ’ C X ’ ’ ’  lit m c ’ , ;  by the  LIS

mc . n , i ’ - - t ’  r ;ys ’ - n ‘abs -n ;  - i  m e ’  h i t  , - - -ne c ’ t m - e n : ;  - u  s — n ’ hi . ; t  i t
_

I - ‘ I i .  Ea c h t , i c : k  executes

in ’ u r’e.’l’ t . u m n  m v - m e e t ’, ’ n , u m ’ i t  i t ” nu of t he P h I  — 1 5  n n ; , u m n u  . ‘ - ‘ m ~ s I r  am;d , - ,cnit ,u j ns a dri-

e r  r ’ n t  i :’e a 5 f t  , n , e~~~, n c e l  t o I ’ m ’ ‘ m n , i ’ a t , - t h e  e - x ’ - ‘u t n o n ;  e ;b  th ~’ o t h e r  pr e e n m ~;m e;

( - c r  ‘ ‘ ii’- —: r - n r . u m s ) c f  t c e ’ ’  t ac k. cec ’rl,i ’.’ n’ ’- ‘“lu re ’:’; are u- c S i f  , ;  t ,ic ; k re’etuires

more’ nrs’rn’er’; I;;  en; fl it - i i  L u - - s - c m  t o  a I . .u r t i t i o n .
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There , im e ’ var i o u s  m a t h e m a t i c a l  a l c ; e n r i t h m n u s  emp loyed in performing the

t r a n s f o r m a t i o n s .  M t / s t  of th ’ie a lg o r i t h m s  ,ure ;  based upon s tandard techn iques

found in ti;e l i t e r a t u r e .  T h e  t u l l e ’  t e e  tab le  t r a n s f o r m a t i o n  c o e f f i c i e n t s

based upon the ~ic ’f o r ma t. n on  ;‘ ~u m a m i u e t e ’m c e c ,u l c u l a t e d  d u r i n g  r eg i s t r a t ion.

Thu.,” LIS m e - g i s t r a t i o n  f u n i c t  ion is s c ’ m - , im a t e d  i n to  the tasks session s t a r t ,

file ,le ’fcem m ,ut iomn , ; n m - i  a n t  on  t k ; e ’:’ ’ c - c r r e u i c i u ; c  transformation task. The session

s t a r t  ~ n ; - h f i l e  ,leformat ion tasks  , ‘om~ Ut . ,’ the r e g i s t r a t i o n  de fo rma t ion  parameters

a n c d  e ’ ;’ e ’r’ap - in ‘he in ’- ’ -  m u s t iv, ’ b c ,i tch environment of LIS. They are executed

t:’in;rue nic m c - U,’: t  . ; fm -er ; s’~’rhc 
. ; e at ions and are ’ giv en a higher priority than the

e h e ’ t , ’r r’ ’d l ’t ,ut ,: l ; b ’roe ’ 1r , im I ;  - l , , - ,i et t : 11a,irc’s h e ’ c t f i t  c r i t e r i a  ares  used in the

de ’t e ’rm l : l , i t  i c -er ; e ’f  tic , - ‘P ‘ I’ , ’ t i ’ e , i t  n — n c  p a r a m e t e r s  ( t r an s f o r m a t i o n  c o e f ft  i’ iecn ;ts for

the ,u f li  :;e” ’ - nc n , i  t none ;)

Sol i S  Ar  ‘ ,u I’ n 11 I n  ( a  f a s i n n q  le close’S f e a t u r e ’)

This f u l l — r n  m m Semi , ’ : - - .‘ st e-si t y i n g  tIl e .’ po in t s  a long th ee c l o s eet . l f e a t u r e s

as “.ut’ ,t—: t SF1 , u i e , i — S t ’ ’ : - ” -a i t s. “5, ’ - : ,  t h e ’ m a s t e r  p lo t te r  de tec t s  t h i , : s e  p a i r s ,

a c’e n ; t  ln t l , , : m , ;  l ifle - i s  r - l , ’ t t ’ ’ ,h l c ’t ’ a e ‘ ‘ n ,  t h e  h - ~ii n ; t . When the  who le  f e a t u re  has

a ’ ’ - : p l c ’ t  - .1 , ‘m c ’ ’ :ce’ l i n e ’;; ‘ c - m i ’ , ‘ ‘an ‘;e me m ct ’ - t. ‘g ’’the r , c r c - , i t i n ; g  the de’:; i red

so l id  ~“ n ’f ’ ’  ‘ t .  T h i s  is a n u n  rl y s t r a i g h t — t ’ ;c ~~~ard process  fo r  a t yp ica l  cross

i m n -  m gi; u cl ccc; e - ,l ‘ - t I  - i t i occurin;g wholly within the chart boundary

(s,;- ’h ic; a ,
~~ ‘ c ’ . h I - - ’,~- ’ ’,’ ’t ’ , ‘ ‘ ‘ - I i L l ,  ‘ - t r o t  - e ’ : , ’ n m t . ions ’ ,;: , ’ - x ’ ,st .  If  a

5 1 t) 5 ’ .’c h n ’ ’ , n ’ u re me et ; ;  a e e ’r t  l c , u i  c L i n t  b ; e n ’de ’r , ;e rov i s i  -n ’; ;  must  be made fo r  the

1 rc~.” ’ : ; . ; i n , cJ ‘ 0 t t e . , t  ‘ b i e .t I ’  ‘ t e i ’, ’r  c J c . ~i r ’ t o r ’ t h e  fe .’ , i t u n e  l c i r m t  s t r i n g .  E i t . :;e ’r

a ECC c ’I/P l - ~~ ‘ - ; : - ,r e ’ n ; c ’ m - - t  b - i l l  ‘ - n ’S t - : m y m c t , b ; e . ’ c i c e . ’  ( in t e rn ’ - , c l a t  e )  t b ; e ’  necessary

- l i t ’ i o l n i ’p; 1:; 1 hi ’ I-Il- ’, - i c e  i n-; 1 : - u n i t w r i t  t e n , c - r  tb ;’ FCP rout  1:10cc LFEC or INTL

m ; m , c t  be r ’.’v j e ; ’ - ’ l  t , , , . c -  ‘ ‘ - ‘nm I isbn tb; , same ’ r ’ ’ c u l t .  A n ’ , c ’ t f c e ’n ’ ei ’m’’r  s c / u r i c ’  ma’,’ be

sin~ - ‘f t ,unc ’I ’ - n cccv I c - I ’ s - -n ; j ’ - , ; t ; m n ”  a n , c . l ‘ ‘ a ; ,  line. Figure he . 2 — h  n l l c i :;t r a t e s

t c c i g .  ‘ ) f l  “ 5 c c ; ’ ’  u n ; ’ I c c ’  ‘ t i n / na I - c ,  n e ’  ,i n ’e no c ; t s i t ’ t — : , i c c ;  b - , u i t ’s , sLice t a n ; c j e ’ n m c y

- - ‘ -c d , a t  e ’ en t l ’/  ‘ e n ; ’ ’  - ‘‘ m it , f , i ‘ n ’ c ’fo re  - “ - m  t a n m i  , i n ; t m ’ i e ; c m i t  ies rn ,; ’. l;e ‘ ‘x } ’ e ’ c te : b in

I ri ~~~ Sit cj,it ion .

l : c t ’ ’ r i c ’ n ’ t i l l — i t ;  b e - I S ’  ‘ i c  ‘ ‘a - ’ c i ’ - ’ ’ u c n n , , i t t e d  c lose ’S  t , ’ , i t i i r e ’ c  i s  a s u ; - t :l e men t a r y

i - r o u t  c e y m e ’ ’r -  I ’’ ; ;  fu f l c ’ -j - / m ; . T h i s  f u u nc ’ - t  ion , along  w i t h ;  arc’s f i l l — i n  a closed

in - m u o n  i s  n i ’ ’ ’ ’ ; .  i t ’.’ for the’ ‘ i e n ; e ’ r . u I  ion e e l  v a r i r ~;i ;; t tnt band anu d open areas
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masks, As with ; th;e conversion function discussed above , there are several

sources of ambigu i t  in t h e  imp lementation of this function . Since tint band

crest ic/ni is governed by the ,ur ea s t a r t — a r e a  stops of f ea tu res , i t  is possible

th;at, due to contour  tangency from coarse resolution selection , a t i n t  bent

can be lost .  In a d d i t ion , discrepenci ei:; may exist with respect to separate ,

~u S ) e c i n in g  areas . If the boundary between them is m et suppressed , a “ p ola r i t y

reve r s a l ”  p o i n t  and an erroneous p lot w i l l  r e s u l t .

Another fumm ct ion ’; studied involves processing of conforma l contour eleva-

t ion  numbers wh i ch are placed on the contour lines on the ECC/CDP . The format

co n v e r s i o n  p r o q ram ; accept this MMS output data and convert the coordinate

1’~~u : ; t s  w h i c h  c ief jn ;e  the s t ri n g ’ s pe r ime te r  from a line—center to area start—

ar, ’ cu st /n f e e m r n , u t , in order to ob ta in  a solid character fill when the strings

, , r ’  n ’l; ’t t e,’d on the  Graph iccc  e / r  Scanner j :lo t ter s .

II ’ -n ’ ~n u n , g

The me rge’ n’roqram function essentially reads two disk files and writes

i’ , , ., t i ;  f i l e ’s on a se l e c t e d  output  d i s k  f i l e ’  area as a s ing le  f i l e .  The I’~~RGE

- n m  me cc ; written in I’tAC’R015 and npecrste, ’.; on the PDP—15 central processor .

T b i i ; t  I n - i n  in , is c,ul I c e d  via RIE/ , ic S I’t r o u t in es and ca l l s  sub rou t ine  SERCL to

ret  r ice, ’ - t c ; ’  L11- b l , , c k .  The i : c i . t i t , anud c , c c t  ; ‘ i t  file names , along with the

user  n. cle ’ n ;l  ; f u  ‘ a t  L i - n; n i t m n u l ’ e r , u n ’ - ext r i  - t  e ” l  f rom tir e  RJE b lock and t h e  f i l e s

H ‘ - n e - - i . Tn; ’- b r -  - n : ’ ,irn the n n - c - i, ’ ‘ I ; ’ -  I -a- ’ i c e ;  Ut  d i s k  f i l e s  and w r i t ’ ’ ’ : -; both f i l e s

5e5 t n ’ te ’ L . c n e , . ,I ‘ e ; t c - u t  ‘ l i n k  f t  1 -  ,i m c - ,i ,ti -t ’ n ; ’ ’ f i l e .  Both ; n t ~ - e i t  f i les n -m cct be

e l f : ; ’  r CEO ot ’ ‘,“ia , ”l’e ’t’ , II t h ’ - ’~’ i n ’ ’  v, ’e ” t , ’r ’ f m l ’ ,-s , t b ; 1 ’  c;econd mc ’ l m ’ ’~~~e~ f i l e  w i l l

‘ r - :1 St  n r c - h  C c ,  ‘ t i  f i n ’ ’ - f  P c i  ‘ m ~ f i l e : . F b i , ’ - S e - i l ’ ’ , i ’ c ’c - s c l t m t  u - s c , and :;ro jec t ion

‘f t b i e ’ t ’ , ’.’ 1 ; ; :  ‘~ t f i l em; will i - c  - ‘ c -ni t i ’ e , n ’ e ‘I  ,rn; ’h if tb ; e ’y ei i ;t ,’i g t .’ c ’ e ’ , thc’n th e ’ l ’ r c ’q n c i m

‘,c’j l l  , e O c - r t .  Tb,;’ I m’ ; ’ ’n r a m  w i l l  op’ m’, u t ’ - r e c : ’ e - n ’ lv  e, e nil ,v on a : ; t , i ~l c b , u n e i  L I S  f o r m a t t e d

.m,i t , u file .

i n , ’:

This  n r ’ - - n r - m m  (SORT) i , u c h s  am; n ; g - n m t ’ d i sk  file , fil te ’rs i t  (i f n’e’ -~ ’u ,-;; t ’’th )

and sn - n t ’ ’ , t m ’ ’ u - - -n ‘ -c l  f e ’ . m t c n r c ’ c ;  e n ;  c / ne ’ d isk  f i l e  and the  r e s i d u a l,  f e ’ , u t  t i n ’ , - : ;

on a s’’’ : ’ , , r ; c b  - h n : ; h i  l i l t ’ . If t h i ’ ’  r e sidua l f i l e  is n ot ’ rec b ue ’:’e t c d , I l i e ’  I n / I - c i t  f i I c ’
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is j u s t  copied on the output file ’, w i t h  the f i l t e r  and res idua l  f i l e  being

igu;ored. The SORT program is w r i t t e n  in MACRO 15 and operates on thie PDP—l5

central processor. By utilization of a copy flag within th e SOIiT program ,

a call  to the r o u t i ne ’  WRTDSK r e su l t s  in a writing of the 0 and 20 re e ’ ttrd s

to both the accepted and residua l feature files. This program will olce:rute

~‘rc e ; ’ e erl y emily on a star;dard LIS formatted geographic  data  f i l e .

D i r e ’ct Ge o g raph uic-  In ;

This  program (DIRGE ) p r c e vid ~ - c c  a cap a b i l i t y  to f i l t e r  a data t i l e  , i n ; ; i  d ir-

t - c t :  th ~’ n’ e;’sidua l fc ” , i t u re c ;  to t at e , d i s k  or d i se ;a r d  ,;t the option of tb;e u s e r .

T h e  program is v im tt en ;  in  MACRO 15 l anquage  and operates c r 1  the PDP—l5 ce.’nitral

The DIRGE program is ca l l ed  via  RJE/JSM an;d calls subroutine SERCL to

r e tu rn;  the RJE block. The RJE block is examined to open the selector disk

f i l e (s)  and det erm ine i f  a f i l t e r  was re ’ nu cc s ted .  The main  disk f i l e  w i l l  be

open ed arid , if a U l te ’r was not requested , this program will be set up t” c  c opy

the input tape’ file to disk. If a filter has been requested , a ca l l  w i l l  be

mad, ” t;’ RFILT s Pr o u t  in’s’ t o  rc:sS t h e  f i Item amid a test  for  a re ‘-n tu e’ st tee ;; idU,u 1

file is made. If a i’e s idua l  f i l e — h c i c ; been i’c : - i tnest ed , t h i n ; r c c e n r a m  w i l l  e it .b ;~~i’

e on; the r’’sjduaj, disk file ~~n ;S sot’ fl,r c i 1~0 r e s n d t m , ; 1  on e,h l s k  , or i t  w i l l  t a ’

t u e  fl,n cn to r ~; idual om; tape ,

“ncc c ’ H;’’ “i ’ c ’r , ; ’ ei’ p a r a m e t e r; ;  e l i - c’ c ; c ’t the t i p ’ w m ll be read by a c a l l  t c e

E TF ’G. The :ne :’rt’ ,i nc ” l tw en t : v  records will be so;’ ( , , l  from t~g’ec t’- c tmu c ’ ac-ee l t

disk fm l ,; and , if a residual f i l e ’ has been r e ’~m ue s te d , t e e  the r~- ; ; id -a a i  d isk  or

t ins’ file. l a m  a r’-sidual disk file , fbi , ’ d;’tib ;le write n , ’ nr a m et cr  to WRTDSK will

b e , ’  c;” t i- t m tlte’ S ,;:;,l 20 records. Tb; i C; will ‘ us;; ’ subroutine WRTDSK t e ’ write

re-c -m ~,l tc : m i”oth - l i n k f il e . For a r’-:tidu,;l tans’ f i l e ’ , a call will be made

‘,r’k’i’IF-tS s mi n i’ m e  t - c s-ri t, - - t b ;~ .‘ an;cl , ‘ , ‘ t’ , - , ’c / i ’ .l : t  On t I;’,: re;;leiual t . d ; ’e: . Tb;e

i : l ~~’ ’ ;’  f ,  ; ‘ mm , - he,i-’ h c r r”- ”,’emc i will be ; e , , e l  v i , ;  - d-;TF’G, amid filtered via subroutine

FILTER , it mc’ n m -  -s ’ ‘ - -.1 by tch’ - user , inS writ I c-n; to the b’re’se” t file. Th;e first

~ , ‘ , u t n m m e  : ; ‘ - ,‘ ue i ’ ’r r, ‘l is e :x a m i n t e d  to e b , ’t , -r rn i n ’ , c ,’ i f  t, m i e ’  f i l e  i s  a v,’, ’t , c ’m or s o l e —

‘ i r a n ’b m i c  file’ when t i ; ’  r e - ; ; i d u al  f i l e  is t c ;  b e ’  writt en ; on a n n s gn ;e - t  ic tape . Tue

r ’’: ’eults of t h i s  c ’x , e r n m n a t i o n  - - f  t h e  f i r c ; t hea ;lc ’r r c ’cor e i  w i l l  be used I.e set a

f l a g  wi ich w i l l  e h c ’ : t ’ - r m i r m e ’  i f  WI cT IF” or WRT DM S w i l l  be us e d to w r i t . ,’ - the r e s i —

I n ; , ;  I f i l e ’  ~~ e a t ,”
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Each ; t r a i l e r  record read by GETFG , examines the FILTER sub rou t ine’s rca -

t u r n  s t a tus  to de te rmine  if  the f e a t u r e  was accepted or re jec ted. The appro-

b ’rL, ut e subroutine will then be cal led to w r i t e  it on the accept disk file , re-

sidua l disk file , or tape residual file. If the residual file is on tape ,

the program will call FETST and TOTST to compile statistical data pertaining

to cacti teature . A n ormal completion a call is made to STATOT, which writes

the *1 t ’ c. c er eh  ccii t h e  residual ta b - c ’ file , rewinds the tape , and p r i n t  the

r e s i d u a l  f i l e  dt t 5t .~~~5t~~~c
’5 on th’ie line J/rint er.

This ic re g r a m  will oncerate ’ ~‘ro~cerI y onl y on ~i standard l,IS formatted data

an;d f i l t e r  f i l e .

F i l e  Save

The Fi  1” Save program (FILSV) reads a ve’c :tor or geographic data file from

a disk pack , rep acks the data  in each f,e ,itemu:e’ to elimin;ate unused areas in the

Sat ,; block , an;d ‘an’; tes th ;~ d a t a  f i l e :  on magnetic tape. During the transfer of

,i  f i l e , statis tical i;ifctrrnation is c ’o r n } c l i t c  S and in;serted in to  a record type

ni :ct’tv , which is wri tten on; the magn etic tape after the last data block. This

S t a t i s t i c a l  in f o r m a t i o n  is then; f o r m a t t e d  m u te  a report , w h i c h  is l is ted on

t h e e  line ‘tinter.

In addit m a n e , t i c ’ ’ i- ’I L ~~V r ( e c ,iram i - r , v i~ i, ’c; the csaabi lit’,’ of merg ing  two

:.ne ’out ’ ,i n ’ l i i C  , n c e c t r , l m n ;  i t  c - - l i L a  f i l e s  an;d w r i t , ” lb ; , . re s u l t an t n ’ s - h e - c l  f i l e  on tape

w i th a n i : ; , - t ’ ’, ’ record amid a c - t a t ’ m : -; t  j e ll  m c : ;  c e r t  , The l i r s t  i n c r ’ ; n t  f i l e  mus t  be

‘‘ mu d i s k  ,n n ; , i  lb , ’ se ’ , ’on ;;j  u n g Ut  f i l e  ma ’.’ i c e  - ,i d i s k  or t ;n~ -‘ - - The FILSV program is

‘sm ut - I ‘ne in; I’f’et ’RO t u n e d  oper,it e t c  on t h e .’ P DP — 15 -c ’ ‘at  n i l  - u’oc, ’ssom - ‘F l u t e  FILSV

I - r e e ’ n r ; r n  w i l l  p rope r ly t r a n sf c : r ’ i -~~u~ a f i l e :  on ly  i f  t h e  f i l e  meets S b ; ’ ’  L IS  f i l e

i”’rma t -en - cit i - c u t l e r ; , ; . Also , t i t h e  ~‘r’ , ’~~ ’~~~ s - i l l  on ; l y , ; ce ” c ’p t  - n e ’- ’ ’ c l r , i b c b ’; i c  f i l e

form;” ‘aim ’’ : ;  t i m e c e : ’ t t c ’en ; ; ;  m m - i t  f i l e -  i s

2~~ ‘1 ~I ’ - tho ’’l As , ; ‘ ‘ c - e :  ;rn ’ ’n ; t

‘Fl;~ sel .- , ’t ic r; of 5 :0 e c j t j c  r n o t l ; ’ ’ c i  of ‘ ‘I f ; ’ t i ns  , u u t c ’ n i c , u I c - t b  c i n g i t a l  n ’ c ’ v i s i e m n : ;

ac  t h i n  I - l i e sc .nohcct c 0 Sb ~s 
- r’ .’ “ ‘I I - - a n in , u ci’ ex t  c - n i t  m e e t  ‘ c i  5J s / n e  t n t , ’  c ’5}’51)i 1 i t ieet’t

and ~iv .ui l ,ih ei litv of hardware , . b~~~ l ’ m ~
, ’~~ 10 }‘lSce in the R D C  Pc i” f a c i l i t y .



Also , but  to a lesser ex t en t , the method s e le c t i on  was attuned to c - x i s t i n ; y

s o f t w a r e  as it applied to the a v a i l a b l e  h a r d war e . Comp lete new hardware/soft,-

ware systems were e  ruled out as not w i t h i n ;  L i i , -  pu rv iew of t h i s  e f f o r t .  E labora te

new or modif ying software to effect revision; techniques was deemed redundant

and effort wasting since many cartographic data manipulation software programs

were i n — b e i n g  amid/or  under development  for  use in the f i e l d .

As elucidated in; paragraph 2.2 the h ardware selection was narrowed to the

Lin;eal Input System. This hardware system under advaniced development at RA DC ,

and in production utilization in the field , possess the basic requirements for

implementation of an advanced automated digital revision system . Its pri. m,i r’i

design; purpose is to accurately convert selected cartographic ana log  source

data into digital form for storage in tb;e APP data bank and to recover , edi t ,

amid maintain the currency or improve the accuracy of such digital data as new

cartographic source information becomes available. As such , its min ;c;;eal

utilization is to build a digital data bank of lineal information from carto-

graphic sour -ce - materials. However , the sys t em also supports recom p i l a t i on

recommendations arid chart. u~’- cl,i te e requirements by producing d igi ta l data inde-

penden t of an ;v  ct ~ ’e.’c t t’lc  n ’roduc t format or spec i f i ca t ion, yet is , ‘ci n”anle of

being rap id ly transformed and converted in output to fit most cartc~c;rsp iu ic

prods  ‘t t ’ e s ; u i m ’ ’ r n e -’ n n t  s in terms of fe e a t ’ ui’c : selection , sca l e .- , m e  I ’ -  ‘ e ion , t y p e .: or

name . The bms mdw -—i m” c o n f i g u r a t i o n  of the L I P  as configured at RA DC ECF is illus-

tra ted in Fi  -n un ’;’ ~‘ic c . 2 — i .

The L I P  s eth  st  , i t i c e n ;  - ‘ - t i ; : ;  i s t ; ;  of a PDS— 1D processor , CRT t~ - rmir;al , - .;r ,;Si , conc

c h i g i t m z i n u g  ta i l e b ’ - , ‘; : ;e i t i ;C  t , , m n ; l e  C i e ’ c ’t m oni ’ :s  i n t e r f a c e .  Th’i e i ’l ) P —l D processor

provic :l ’ ’s c o m m t , r o l  f o r  e -x e” : ’ ,ut c n ;~n s t a t i e’ ) n ;  f u n c t i on s , m a nip u l a t in ; q t ,— at Ui ’e and

e ’On; t rc ,’l ‘:h a” ci , i n - S  c;- - , n t i m ; ” n  PItT d i s p l a y s .  The c ’ll T p rovides  tb - cc . ’ mechan; i sm fo r

i n f -  m ini m ; , , . n t i ’  c c ;  , ‘r s t  — n ’ of the  sy s tems  : ; t , i t t m c ;  ari d of i npu t  r e q u i r em e n t s .  ‘l’~~o

h i - - cards ire - I’m ‘ - : ; ‘ ‘ n;t at the wcerk station . An ,ul j .h a m ;u m e r i c  k e : y h c c ’,u r t l , u t i l in e ed

t” ’n ’ , h , i t, ci one. r’.’ a ; c S  i special fun; .ct ion ke- ’,’l e o ,u r c i , for selec tion; of -e:cial digi—

t i c n i n q  and e d i t u n ’ic ~ l ’ : n r ; c t  i ons .  B o t h ;  ke ”,’l’- c ’ a m e i s t i m e . ’ p o r t ab l e .  The Gradicon

~i m i t ” c i a - n  l i b e l ’ ’ us ‘ ‘ - m u i 1’ -e ” c l  with ; ,u fivc’ buttce n i . ‘;mrsor and t h ee t a l e l e  c o n t r o l l e r

con ; i i i ; : ;  ‘ ‘we ’  r / s ” ;L —u :  sw n t che - ’s an;d X — Y  - c~ c c r c h n  n i , u t , , ’ d i gi t a l  d i  n~ - l  ,i y s .
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The ‘ ‘;‘e.’rut ,io nm of the LIS Work Station is conitrolled p r i m a r i ly tI roe;e;h a

me m;u s’alect ion / m , i n i p u lat i o n  }‘roc :e’ss , w i t h ;  a “ mas te r  mode ” s t a t e  bc .’ i r ’iq the key

to a l l  oj ’e r a t , le ni n ,; . All fun ctioi;s are s e l e c t e d from this state and return to

it upon comn lelc -t ’ i on. Illustration e e f  th e various work station fcm ; ; ’Liac r ;s is

con;tained inn Figure No. 2— 10.

Software t : e c n ; c ,’ c ’ p t; ;  for digi tal revision tc .:c ’i mraicluec ’; were formulated based

on a review and analysis of existing software (as outlined in paragraph 2 . 3 ) ,

the requi rc ’me ’ m ; t  for sof tware to be e’e,nnje~itible with the hardware  s Y st e m ( s )  to

be emp loyed , guidance f rom RA DC m o n i t o r s  and t a sk  cons idera t ion. These con-

cepts were formulated with the intention of p lacing specific hardware and soft-

ware into their most productive h ’cemt ion of the overall chart revision workflow.

Th is meant consideration of alternative use for speenif ic technological items

based on tb;e realit ies of c~iart . revision; such a;-; :

o Accuracy of me ’vic;ion to be p e r f o r m e d .

o Feature t v n c e  to be handled.

o Volume of i n d i v i d u a l  fea ture t ’.’pe ” .

o I r e - t n t  arid ow b -ut format alte’rn;atives.

o Time .’ - , ‘n ot  raimn t:; affecting each ,‘- ; t e ’ n - ,

o Ove m ,mh 1 res~’n;s iveen;eess requi red.

o ,;, ‘nuera l it . ’: of use fo r  e’ ,icim Leecl’un ii tue .

o j ,,, ’ c n , ; , ”; of H ;’ - devised me ’ t bcc .’;lc— loqy t o  h e ’  u s e f u l  in

t I , ,,,, f:;t , emt, as e ’x ; ’ , en d d eca ; ’ , ’ ib i li t ‘ ,‘ and int c ’mf at ’cng

- ‘- ‘nt ; - ‘ n c ’ - n i  S ,in ’e’ m t  c ’ - ‘ I c ; , ’ , ‘ h .

In; i’ -n ‘ - . , m m ’, - : cc n c , ’cific re— y l tH om; nit, a m eSs , it must be r ’icctc :d t h a t  w i t h i n  th ;e

;;ceepe of t h i s  i ’ m ’ ”  t ’ .. ’ - ‘t , n e  S all O t  I - b ; , ’  c,’it t’ ,tq r a~e h ic  r ev i s ion  methods are ne c—

es u i  i i ’,’ “ l’i n ; : ;h ’- . i ”  or “p01 u n h ee dl ” . accme ’ je irtb; , ’n ’ (le .’yc ’l (/b ’me ’n;t inn ha rdware , s o f t —

w n m ’ -  , un , , h  m t  m ; - ;; i on t , ’ c h n i ’ n ; m e ” ;; ma ’.’ l e e -  re - d i m  r ’ ,’ ,l .

In ,i ,hc hr ’’ c sr n - n  Ii; ’,’ r ym ,sion Icrc/e :ec; s in a broad sense’ an;d establishing a

rati- ‘n i al e ’ t ’ c e m  mc- visio ru data to l~’’ m t  ‘ - g r i t  e e l  i n t o  a , : e u m n  e ‘n;t da ta f u  le fo r a

compos; ta map/ - b; , n m t - m e  ‘ c l ; n c  ‘ t  in; ,‘ i; -; : ; c ’ ; ; : ; m e ’ n ; t  Procedural Flow Ch art was deve lce 1e e,’d

(I - u ‘ m e n  r’ - . 2—11 ) . This f 1 e v  i l l u;~ t i  t ‘ s , i t ;  ye  ‘my h i;; m c term;;, the various

. 1 — 4 3
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feature/data compon’memm t over lays  to be changed by the inser t ion of new data

to that composite file. A c ’en;sideration of eu-,’h type of cartographic data must

be made and where approp r iate ’, corre,’t.ive action taken. (In this illustration

simp ly defined as elimina ting old or erroneous data and inserting new data.)

In most cases an update spe.’c’ification will affect only one feature of similar

classifi~-atien . However , i nn many cases, a chiart product upda te w i l l , aitb;ouqh

m i n o r  e r r  singular in; itself , a : t e ’ c ’t  seve ral f e a tur e  types and/or data compon-

cuts of a art icular c ’a r ’t c ’ ee ; r , m m c b i  u , product.

l” e ’i ’ the I’Uri’o~ eS of this c - I - f o r t , i t was as sumed t h a t  t h e ’  e ,ver ,’n i l  r ev i s ion

assessmen ;t  h a d  been m a c i , ’  thr t eem - n im manual or automated m’:eir’m;c . TIme’ speci f i n  r e e —

v i s i o n  t h e ’ me te;’ he i no , i d e h r ’ , ’:c c ;e e ; l  . To fec i ii f a t e ’ r~’e ,’ ~c ion meth od selection antd

Sevelee~- rtienit , it was nie~’cessamy to e,:c;t,ihli~ h the;;,, : gen e ral f un c t i o n s  r equ i r ed  to

e f f e c t  an i n u div i d u a l  r e v i s i t’n . h ’Ia , , ,’i r e v i s n e c n m  call  .- ; h ’ - e nc i f i e d  (p a r a g r a ph 2 . 1

Figure  No.  2 — 1 )  was p l c ’S  t e ’eI ‘P. c, ; ; i qb’ m the various stem- processes that would be

requi r e ’ S  to effec~ t ime: uicdate, . For ‘;e’nien’al information; , Figure  N e .; . 2—12 lists

revision call synnb- ’l c ,/-r.’ . l’ n-Cu re’ N c ; . 2 — 1 1  t h rough  2 — l I l a  i l l u ; ;t r ;i t e n i s s p e c i f i c

r,”y ; e c ~~on ‘ - ‘a i ls  and t b ~~- r e ’c ’, n l t  i t t  ~c ’ ‘‘ I ’ b - i ’;ccess m low m’c c m  r e v i c ; i e , :n’m a c t i o n .

The del i m i e ’:,i t i -  :r/ c t  meetEr ’- i ~1, •y ’ ’ I c / n n n c ’ n i t  was also e nvisioned a;.; ei t,’o-r a

f’’,i ture Lv f’ ’ .e t ’,mt ’ m ’’v ;sion m c ’ ”  ‘ c ; ; ;  w b m ’ ’ m e ,’ ect;~, ’i; ni -v n i e c e  of up d a t e ’  da ta  is

i n te ’r ~~’ ’ - ” t ’ - i ins ‘ t b ; e n ’, ; i - e : c i  t i c  f e ’~,t  c ite  aft’, - p c I  and con,”- n u , - n ; t , l ’,’ e t h e r  f e - i t  cm t , -’
in n S ~~~~~ ‘-, -m ; -c ’ n ;..’nm ts i’e,’in ;q ~n’ijus t. e ’ ; I  as ta n ; m n  ni c i .  A work  f l o w  d i agram of a fea—

t o m , ’ h e y  f ’ - , i t t n r ’  - ; - t - ’ ’ ’s’, r is il le m : ; n  c , ; ’ ’’ ;  m n  I” i c ; t n t , - N c ; . 2 — l P . ~~ ; “areca ” t a m  en of

r e v i s i o n  ~- m e e c e ’ ; 1 ; n r e ’  w i;; c ’ t ’ c n , n ;  ; I ’ ’ m ” , “. 1. i n n  t h e  “ a t o m ” m c v l s t a , n ’m m e - i  l ; c , S  ,; s p e c i f i e d

c, ” - ’ .  m en ; -~~ a ‘ h e i r ’ n r t c - l ’ m - ’- t  is c c ; n t  I i : , ’ - - I c m l  i l l  f e , i t  ure dat,; w i t h i n ;  t h a t  area

is r e n c i , m ” ’” l  v m S ;  n o  i v  i c e ’ S  1 , 1 , 1.  A wo rk  f l - c ’s !or I n; ire’ ,; ri -the / I of r ’ e ’v l s l on

n rc , ‘ ‘ ‘  h u m ,  c i c e  r l l t m : ; ’r  u I  in  F m - m u t e ’  I i - ’ . 2 — 2 ; ) . T b m i c m  O c t  I , ’ ’ c I  ‘S ic i , c / t  ; ;m , cued

t o n  S l i c e r  ‘ I u i  n n m ’ n  t b i n s  b - m o  t e .’ , ’t. I n ;  V i e - v  o t  C ;, ’ n C , . . c , n ; t e i t i [ c ~u I ) 1 l i t  res  ‘‘ f  ‘P m ’ ’ LIS

s ’ , ;tem it , :  et ’ t : - - , ’t an .m n ’ ea t ’ i i , I n ; c n . ’ ‘ n ;m “ m m ’ ; m n , — l .c ’ ’ i n i ’ m  n r c ’- n r  tn’s of c c ’ ’;.’ t  i on ; in ; ’r , 1 - ’.n n e l —

1m g ,  m e r g i n g ,  c t - .

— 5 c m
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REVISION CALL: FOOT PATH AFFECTED OVERLAYS/DATA FILES
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SECT ION I I I

METHOD DES I GN

3 1  The s el ec ted  a l - I t r o a c h  t aken  to specif y the programs n e c e ss ar y  fo r  d i g it a l

revision t echn iques was to e l i m i nat e  al l  programming t ha t  w i l l  :t ’.ct  di  mc . ct . l y he

used for  ~u ba tch  ,,‘~Ij  t inq  ‘ m c ” n m a n n . Sj n m c ’ cj the LIS was used to tlc ’ v’’l t .c h t h , ,’ ; ‘, c ’ f t  —

ware , a l l  data inputs  we ’re vi,i e x i s t i n g  a o ft w a re  w h i c h - u required t h a t :

o A l l  f e at ’n r ” ;u  d i g i ti z c . ’d mus t  be descr ibed  by at  leas t  t i ; e c i r

class , tv~ -e , and sub ty hc e .

o E a c b m  po in t  or l inea l  s t r i ng  must  have a descr ip t ion .

o The text  f i e l d  of eac h f e a t u r e ’ s descr il- - t i on  w i l l  accept

user  f r ee  form da t a .

S p e c i f i c a l ly ,  the method used requi res  t ha t  two LIS format  f i l e s  exis t

on d i s k .  One of the f i l e a  is the  o r i g i n a l  data f i l e  and the second f i l e  con—

t ’i i n s  the  u 1 ’d a t , ’- c  for  the o r i g i n a l  f i l e .  The s o f t w a r e  i npu t s  the o r ig ina l

f i l e  ,inch , : m c ,u t , , ’c c a th i rd (output) f i l e  which con ta ins  the updated o r i g ina l

d~~t~~ f i le .  The c ’ ,’ ; ’ ~~j n ~~l cl, ita  f i l e  u t ’  ‘m c ’ a t e ’ d  the same ac any normal L I D  data

f i l e .  Th e ’  a o f t  ~‘a n ’~ ’ c ’ re at ” ’e  the  cih - c I , u t  ‘ c l  f i l e  f rom the f i l e  name f u r n i s h e d  ~~~~

the -i - c ’  r .  T i m ’ - - - r ’ c ’ , u t j c ’i; of t D c ’ c n h c d ,;t ’ f i l e  is d i s c u su c .’d b e l o w . F igure  No. 3—1

il  lus r , u t  - ‘ t he  ov e r a ll  , i t l t  c m , i t e ’d r c ’v l s l o n )  m e c c e s s .

TD, - ’ ; ; - i ,  i t ’ ’  i i i ’ -  , ‘ c ’r ; t , ’u i i ; ; t  t i ; ~.’ f o l l c cw i n q  f t in t ions ~ n ; - I  sub f u nct i on  ‘ ‘ - ‘dc ( s)

i n  t h ,  ‘ c e-c t i ’ i c ’ l - h  of e~~chu c m ;  - l i t  ‘ - f ’atur e’ .

h - t o t eons

CF ,‘ h u d : c - T c ;  , h c ’ , ;  m O - f  ion - ‘I ‘ ‘x i a t r , n ’ n  f e atu r e .

(‘S C ’ h i , i t , ’ n ’  c l c ’ ; ’, Y m i i ’ t l ’ ’ r l  ‘f  c ’x i r -m t i u l c n  c ; , ’ ’ f l n cea t  -

AF ,‘ u , i c l  a new f a t  in ’ , -

AS l i d - I  a new . ; ‘  ‘ t i n e - n t .

DF Del l , - e x m , c t i n q  o u t  t i m , ’ .

DS D e l e t ’ ’  c x i e t i n q  s l i m -n t .
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S u b f u nct i o n s

IE Join  ends of segment to e x i s t i n g  f e a t u r e .

IC C l i p  a l l  f e a t u r e s  of th0  same c l a s s  tha t  s t a rt  or end on old

segment so they do not cross the  new segment .

IJ Ex tend  a l l  f e a t u r e s  of t b u c ’ same class tha t  begin or end on old

segment so they begin  or end on new segment.

EA E x t r a c t  a l l  f e a t u re  or segments t h a t  f a l l  w i t h i n  the closed

t ea t  or e added w i t h  a AF f u n ct i o n  and d i g i t i z e d  in a counter

c lo .’kwise d i r e c t i o n.

EE S~~in e ’ CuS EA c ”x c c ’T - t t i me’ user  cant s ~‘ec ’ i f y the class , type , and

subtype of fe a t u r e t h a t  should  not  be dele ted.

El Dam, ’ ,I c ; EE e ’xc ’e;’ t t he  00cr  ‘, lr u spec i f y the c lass ,  type and

;c t i b t v r c e  of fe a t u r e s  that c;hould be dele ted .

ER Same as h- ~A e ’x c e ’r ’ct  t i c , . - user c ’, l n c  rename the  segments  or f ea tu re s

mci t ot , a il y f a l l  w i t  h m i  n the  c L c .’- ce d  f eat ure .

DC , C t r ’ c - , u r n  , i , l , 1, c I , S o c  mc ’ ,; t , -  c c ’ n ; f c  m n ’ c le ’ I . n ’ ~’ ; cs ion .  The stc rearn must

b~ ’ ~I i ; ;  ized ; n ;  t m ’  d i r ’’ ’ - ’’ ion on I b ; e -  w a t e r  f l c c w _

F igu r e  N c , 3 — 2  il ltn , c tra . - n ’ . r c - t i m  I of f e a t u r e  d c ’ c t ’ ’r 1 J ’ i . ion , m urn i’c-r of

point(s ) , , ; r m c i  s t h ’ I’ m ; c , - t ~~c c r ; t O u t  ‘ ‘ ‘ i n ; , - ;m c ;, ’ , I mo uth c-a ch  f u r ;  :tion .

Fi n i t -  N - 3 — 3  n l l u c ; m r , u ’ ’ ‘ t n ’ ’ ’m ; , i l - i , ’  t u ; :; ct i o ns  , ; r t - I  ‘ , c r n l c m r ; a t i o n  w i t h  t~~c ’ ’ i r

a n t  l e o  . i t e c t  I ’ - - u s  ~ r ; - 3  c l c ; a ’ i c ’ .

T m m c .’ c i ’ ’ l i m j t c ’m s  c u ; t . -,1 I - - c ‘ ‘ c ,i r , it , - ‘ c c ’ ft u :; ‘ t  i n s  ~~: ; c l  subfut,- ’t ions are :

o A colon to :~‘ - - , i r , u t ’ ’  c - c c - - l u  t ;m m, ’.’t ion c m l  ; t u l c fume , ’t n o n .

o A c ‘ n c tj c o l t ~~i to oct , i r , l t ’, - t h u - s u b f t m : ; c , ’t i eec; f rom c - a - I ;  d e sc r ip t i o n

f i ’ ’ l d . -

o A - - cmf l ~ t c c  c cc  ‘t ‘ , u r , i t e  eacl’n ; hc ’ c c c m i pt l O t ) .

o Ic c i ’ - ; - ’ ’ to ee~ -dr d t e  each d e ’ c cr i j c t  i on  level .

o A I - c r i e d  ‘ c c  ‘ i t c h  t i c ’  corn’nrn ,’it’u d i -r I  r u r t ’ l .

3 — 3
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FEATURE DIGITAL 
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SUBFUNC T IONS THAT
DESCRIPTION POI NTS MAY BE COMBINED

R E Q U  RED 
_______ 

R E Q U I R E D  W I T H  A F U N C T I O N
C,,
z ‘~“C‘

EE*

E ~ IE E A
di’, A F-F 0 1- ’ El

ER DC
c-I

CT”

CS

At  F F F

AD F
’ 

F

NI ”

DS

l e e ’ s onl y I ’ ’  c l c .n ’r e , I f - i t  mn -s

DIGITAL REVISION TECHNI QUES
FUNCTION USE DATA

T o n - m m ’ - 1 — 2
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FUNCTIONS RESULTS OF DIGITIZATION FEATURE

A L L O W E D  F U N C T I O N S  R E Q U I R E M E N T

CF :AS . u, hanqe descr i p t i o n  of cx i  c t —  D i ’ ’ -  ‘t I ‘ c i  ~ ;t  ‘
O mI  c i  etc

m c ;  f e a t u r e  and j o i n  u t t~ on I c - i t  tin

itherutical f e a n  t i n  , ‘ in mast  i ’m
f i l e

Cl” . ;.‘l c , u n u c l c ’ d e s c r m r c t  ; c c r ;  of C c - i c - c t 1 1 c~~m n; t (‘oml 1 , - t e ’
e x i s t  in ;c; features on t i s ’  f e a t  or  c.

CS :AS - Chtancn c ’ description of S e l e c t  C end c ‘ c~rn I i t -
existi non segment and add it points of seqnnc ’n t
to e x i s t i n g  fe ,u t tum e

CS: AF c ‘ l i a n m c n .’ d e c cr  r - t  m c c c  of :1,’ I c  c t  2 cml  c’’ o m l c i c t e

‘x i  at  inq  c c c ’clm . ‘ m c I  and make  p o i n t s  of Sc - qm er u t
i t  a m w  f e a t  t u n e

Al ’ . A l - l u m ; ’ ’w :’. ’ , i t u r , ’  A l l of f e a t u r e  Comp l e t e

A . .  ,~, l l  ‘ u , - ‘ - m : n - c, ’ ’  c ’ X l . ’’ m n i q  A l l  of ; ‘ ‘ -m rn ’ - t t Cl a ss , t’ ;I c ’
- ~‘ o r , ’  ant I C c m t t ’ ,’ : - c

“c ,  C S.  A m  I u ‘ - mm ’ , - - : ,  - I , - ;  ,‘, ,j  m,o . . ’ ’ - mm :; - : , t - ‘h ugs , I ’ m -c’
0 c u n ’  ci i i , ’  ‘ ‘ c ’ - m m - - ’ , ’ and o t t ’ , ’ ; . ’

w u  t N ‘ - t u rn ’ ’  ,‘ - ; ,  } c O l t i C

P D .  c c - i - f , ’  , c ’  m d’c ’-: , I c j t  - c-: i~~ t 0 c m  S e i c ’- c ’ t 2 ‘ n d  ; ‘ lass , I’ ,’: ~~
-

0 0 m m ’ ’  - m c i , , - , of  co mm - n u t  - c c - h

DF .  D e l ’- ’ ’ -  f - - c o i n -  .Se lec ’t 1 ~c o i n i t  c. ’ I , i ~~s , I ’ ’ ; ’
on f ‘at ; mr c ’ , u n ; c l  m c m l  t’ ’.’b

DIGITAL REVISION TECHNI QUES
FUNCTION RESULT DATA

- i - T i n ’ ’ 1— 3
1 —5

— 
. 
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Example:

The user wants to add a closed feature and rename all feature segments

within the area with a class of 1, type of 2 to be a class of 1 and type 3.

First the user will describe the closed feature and insert the below

function string before digitizing the feature .

AF:ER;1 ,2,1 3.

3-6
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C h : c  “1’ IO N IV

SOFTW A RE DEVELOPMENT

4 .  0 Ov,’rv’, mo

‘I’D l t , ; t  ‘ ic  t -Nl  i t I’ m , ‘ci ram is a c o ni c :  -t  to ‘reV ide  ci m e t. h i c  i l  c - f  ‘~di  t i ng  dig i—

t i - -’~~d , i , i t , i  a m i d  ne ’clucjnq t h e  c c r ; — l  i n ; e -  t i nn, - u’e”nujred to ed i t  ,um ; ex i s t i n g  f i l e  from

any souL c~ - - ‘ i i ; , -  cx :’ , - r im ,  ‘ r m  t ct w c ’n  ‘ r u n u  on t he ’ Li neal  m u m  ut Sys tem (LIS ) PDP— 15
us ing  the fo ’m i o w u m ; c m  m l  c c ’ c ; t , i n ; d , ; n d  f, ’nm, ut t - cl ve ct o r  cl~~t ,,i f i l c,.’c -;.

o ~-t ,ic ; t . ’- r I l l ’ . - , ‘ c c n i t  , e i n u i n u c r  t i ; ’ :  d i e n i t a l  d a t a  f i l e .

o Edit f i l e  c ent ’ , ; t n i n q  the . ‘ - c n ’m e ’ c t i o n ; c ;  t . c c  the T ’ T atc t , ’m f i l e .

o c t u t  ( c U t  f i l e  c ’ c c u u t ; u i f l j r n c ;  t h e  c d i  t a d  Maste r  f i l e  dat’ , ; .

F iq u re  N o .  4 — 1  -,I~. ’f nec  t i ;e  c c\ ’ c ’r a l  1 structure of t l ; c ’ Ba tch  E d i t  Program.

The m e m a i r n d c ’r of ~ i c is a c t  ion is c 1 . - c h j ; ’~~t - - I  t c c  t i c , ’  f u n c t i o :m a l  d e s c rij ’t io n  of

each r o u t i ne.’ i r m  th ie  B , u t c ’ l ;  E d i t  Dm - ” mn ’ ,uncc .

4 . 1 SYNIt I -C ’  Rout  m m c . ’

S Y N B I C ’  is the  c - ( U L t  r ; ’ l l i u , t m  n - c - c O  i n c  f t t u ’ ‘ h ’  11 0 t h  I - D i r t  ‘I ’m- ’- m n - , ; : r and calls

e’a,,’h; of t i ; ’ , cui - r c ’ ; .nt  i :ce s  w i ;  - c m  t I ~ c - i r speci t ic f cum ,c ’t ion is r e q u i r e d .  Funct  i o n al lv ,

S ’i’N B E P  ( Ic - c f .  n - c - mm , .- ,’ F ’igun’c N - - . 4 — 2 )  c -  n ’ f c ’ t ’ n n  c t i , - f c t i  lowi t ;q  oper u r_ m o r m s.

o C’ ,’; l i c t ;c ’,ii o , c c ; t j : ; , ’ SERCL f~~ ’ - c I - t , c m m ; t i m e m ’m i’d. - l oic ‘nO r” - ’ (R J E )  b i t c h .

‘t ’huit ; . l ,c t cI h c l ’ - ~ ’k - ‘o m ; t , i m m s  t h c -  m ; on: , - , c -f time - l m s k  f i l e s  o u ch  is in

s: o : m c i , ; n ’- . l LIS f c t r r c -  i t  -

o Pass ’s t l ;c~ f i l e  j n ; f ’ ’ m n m m - ; t i o n r  - s;;i . - n - - c n t ; t m ’ . ’ I N J ’ I ’A t ,  t m  open t b ’

sk f i  l e a  and cam - ‘,‘ I u ’  ‘ - ‘ a t t n ’  ‘I  c c - c .’ ’ ‘r ’ 1; t c c  I c ue’ - c m t :  - c u t  f i  .1, ’ .

o S- ,ib r ’c u t i : c e ’  - ‘c C C t ’  is - - a l  l c d  to ‘ c . n n l c t u t c ’  t I p  t n ’, ; : , c c f o m m a t i , c m ;

noe t’1 ic - cu - i t t ; ,  ne c e s c,-l r ’ !  t, c ’  t r a n s f o r m  t b ’ , ’ [ c l j t f j l , ’  I , .  t he

t i le ’ .

o Ti ; ’ ’  n ’ ’ xt  ‘ ‘ii ’ f - - u ’ c u r ’ ’  heather n - c o r d  is n - i - i  i n to  ‘on ’, ’ u n ; ’ 1

C m ; ’ -  f i  r c c t  and l , i c ; t  X , Y o oin t s  i n , ’  I , m a n ; a t ’ t ’rm, ’d ~~~ c , t , h’- n o t i t  in ; c -

Pt )‘T’A’T’t ~

- b - I

‘3

-‘ - — “ - ‘ .“ - -- -
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o Subroutine DECOD is cal led to i n t e r p r e t  the  edi t  request

which are embedded in the text field of the header record.

This subroutine will set flags that correspond to the function .

o If  a new f e a t u r e  is to be added , SYNBEP reads the new edit

feature , t ransforms it , then w r i t e s  it on the output f i l e .  If

a current master feature is to be cdited , a call is made to

subroutine FINDFS to find the feature and the exact locatian

of the poin t ( s )  t ha t  star t  and end the edi t  segment. When

more than one master file featur,’ is to be edi’d-ed , then a second

call  would be made to FI N D h-’S to locat- - the second feature involved

in the requested edit.

o Depending on the edit function (s) a call is made to subroutine

COMSEG and/or SPLITF . Subroutine SPLITF will be called if a

segmen t of a f e a t u re is to be de le ted  or i t ’ s descript ion  is

changed. Subroutine c-.’OlTSI -C. ; w i l l  be called if  f ea tu re s  and/or

segments from the master and mcossibl y ed i t  f i l e s  are to be

joined into one fe ,ut tn rc ’. SYN HI- P w i l l  cons truct  the pointers

to the feature(s) involved so the r,.-s mo’ctive subroutine will

know how t h ’  f ’ ,-;t u r c ’ ( s )  are to be comb ined or segmented .

o If  i t  is :;ot , the end of t i ; ,: e d i t  f i l e , the next  ed i t  f e a t u r e

is n’ead and t hu. ~ above cr o c e c-c a is repeated. Otherwise , a

c-call is made to subr’,tt m t i nt c CLOSU’P t~~- comt v all unedited features

f r om the mas te r  f i l e  tc.c t i e :  c- ’u L ~. ut  f i l e , close al l  the disk filec; ,

and exi t tb  task.

4 . 2  S u l c n ’ c , u t  i n , ’  SERCL

Ct u i .c m c c ; .i t  i t t , -  SERCL (I:’ t  ‘ ‘m ’ ’’,c c F i - r u r , - N o. - 1 — 3 )  is a c ;t a n d a r d  LIS serv ice

t’- c ” mt . u c m ’ ’  t h m , I t . : -, .‘m f o r m t c  t i ’  f c c l l c c w i n q  f u n c t i o n s .

o Retr I F  ‘V .’ -~mm RJE 1) 1 c - - k  f rom t bc  c c c’:; tern

o Exit ~ t,,’cc;k

o Abort the- C’ , ;c tk

4 — 1
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4 . 3  Subroutine INITAL

This subroutine is calL~’,1 m m e ’,ir the’ beqinninq of SYNBEP and is passed to the

RJE block which  c, ’n i t , i i n s  the h ome- c c  of t b ; ’  three disk files. Subroutine INITAL

(Re f e r e n c e  F igu re  N c ’ . 4 — 4 )  pe r forms t I l e ’  i c c i l o w i n g  f u n c t i o n s .

o Opens a l l  the disk  f i l e s  and n c l , u c e , ’c; the f i l e  i d e n t i f i c a t i o n

number and the  n umber of f e a t c m r , ’c -; in each f i l e  in the RJE

block .

o Copies the control  ( zero and twenty ) records f rom the

mas te r  to t h e  c ’ U t m ’ c m t  f i l e .

o Retrieves t he  de f o r m a t i o n  c o e f f i ci e n t s  from the zero

records of both input files and converts  them to PDP — l5

fiocatinq oint f o r m a t .  These coefficients will later be

used to compute the t ran i s fo rrnat ion  c o e f f i c i e n t s  to requi re

to t r a n s f o r m  the ed i t  f i l e  da t a .

4 . 4  S u b r o u t i n e  ~‘~~ t ’ i~’

Subroutine c~ CMCt”  (Refer-mice Figure No.  4 -5)  uses the deformat ion  coeffic-

ien ts to - c ’cm hcut ’ tim e transformation coefficients required to transform the data

poin t . ; in the e c c I l t  f i l e .

4.5 Sul ,r cam t it,,: DEC01)

Subrout in ,’ DECOD is called to in ;t, :rm ret the edit functions from the text

f i e l d  ot t, i ; c ” , c c h ; t  i ;” ,; - . ic - ’ r r .’ cord . Aft ..-r  the f U: ; ‘ t ion is decoded , a f l a g  (s)  is

c t F t t m i - i c ’ m ; t  m I”,’ the  re Ic-ue5t . ’ ’ci function . S u b m c c c u t  inc DECOD (Reference Figure No.

- i— ’ )  - c t - c r u t - c a ’ :; Ic , c , - r u l c , - -b m u  t i ; ’ f o l low u ni c i  c l c - c c c r c m - t c - c - , n ;.

o The text f i e l d  is u m i i , u c ’ D . ’c l  m t - c  ,c s t r in g of ASCII  -,‘ i u , ; m , .;c ’te rs

wi f l a c r i ’  S’, ’ c I ( C ’ , .

o S~ ,;r ’ t t r O T  w u t h  t he  f i r s t c h a r a~ ’ t e r , tI m, ’ c’h,;m :;c -te ’u ’ y, or ,’-

c1 , . - o , i c ’ ; b . The fn m a t  c h a rac ter  ‘c f  t 1 ; ,~ Ia ’ , ’  c ’ i ; , er , i , ’ I er  f u n c t i o n

ca -b c’ - 1c m ; c t , . ; t I m e  func ,ct  non  , u m t c i  t h e  c c e ’ t ’ ;cn , b . ‘ I ; , ; n ’ , i - - t c ’r is decoded

1:’ set the ~u m’ r - r o f c r n d t  c ’ fu m ;c . -t ion f l a g .

4-6
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o After each function code is decoded , a check is made to

the next character which should be a punctuation character

used to separate fields or arid the string. When a period

is detected or the end of the text field is reached , sub-

routine DECOD returns to SYNBEP.

4.6 Subroutine FINDFS

The FINDFS subroutine is ca~.led to find a master feature that matches the

edit request. It is capable of searching the master file with the following

search parameters.

o Search for a feature description match of one , two , or

three levels of description (i.e. the class , type and

subtype)

o Search a feature X ,Y string, that has been accepted by

descriptor match , for a ma tch with the edit features

first or first and last point. This selective search

can be for ev~~rv point in the master file fe~iLuie or only

the f i r s t  and last h o i nt e .

Subroutine FINDFS (Refer~~~~e Figure No. 4-7) o~ orates as described in the

following functions.

o Initially oet~ its ~ntored parameters to read the first

feature ’s header record and uses the paramete r s  f rom the

calling routine to define the n umber of description levels

to compare and the X , 1’ p o i n t  comparison required for  the

f u n c t i o n .

o Then the next header record is read from the master file

and is compared to the descriptors defined by the edit

heade r record and the number of levels to comosre parameter.

If a descr ijt ion n it -P is found , t h t c  subroutine will go t o

the next function . Otherwise it will read the next feature ’s

header u n l r s ~; it ~s at t h e  end of fil e whi oh oiuses subroutine

} - I h [ ) F S  to r et u r n  t - i  11 m g  r o u t i n e .

4 — i c )
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o The feature header record is tested to see if it contains

the minimum/maximum X ,Y values. If it does not, then the

subroutine will proceed to the next function . If these

values exist , a test is done to determine if the edit feature

point(s) are within this area. When a feature is determined

to be in a completely different area than the edit points ,

the next master feit ure will be retrieved unless it is the

end of the master file which will cause this subroutine to

returu to the  calling program . If the edit point(s) fall

v~ thin the area , a comp le te text will be done as described

in the ii xt function.

o Depending on the irs ut parameters , t h i s subroutine will either

compare t e  first and list points of the header record to the

p o i n t( s )  in the  edit ~eader  record , or it will compare the

e t ht  header  re~o rC 1 c r n t s  to every p o i n t  in the m a s ter  f i l e

feature looking for a match. When t h e  requested point(s) are

foun d , the mas te r  t i l e  f eat u r e  n umber , block n umber , and vector

address is )assed back to t i e  ca l l ing  r o u t i n e  for  each poin t

(one or two) found. If no match is found , the  next header

record is r e t r i e ved  and the  above f u n ct i o n s  are repeated.

At the end of the m a s t e r  f i l e , t h i s  sub rou t ine  w i l l  r e t u rn

to the cal l i ne  r o u t i n e .

4 . 7  S u b r o u t i n e_ SPLITF

Sub r ut  inc  SPLITF is r a P  Ic of d i v i I t n q  a fe at u r e  i n to  two or three sep—

ar t i  fe i t  u r - ~ ~e1 dele t  i r e r  a seqment  of t i n  f e a t u r e  i f  r e 1u e s ted .  I t  would

P used f t  t he  fo l  lowine  e d i t  re r t n - s t s

o Change t h e  loo r t ions of an r i t e r n a l  Part of an e x i s t i ng

f e a t u r . The ;han q d ;e i m e n t  w o u l d  be w r i t t e c  as a cor i r a te

f - i t - j r  i rs )  the  t w o  c o r m e n t o  on e i t h e r  end would  he w r i t )  etc

on t he  out  u t  fi Ic is two c o  ora te  f e a t  u res  with the  same

de s cr rrr ion  in the o r i r i r t i l  master.

4 — 1 2



o 3el~~te a segmen t  of a m a st e r  f i l c  f i r  ure . The remaining

s e g m e n t( s )  would be w r i t t e n  out on a separa te  fea tu re  w i t h

the same description as the original master feature .

Subrou t ine  SPLITF ( R e f e r e n c e  F igure  No. 4 — 8 )  pe r fo rms  the fo l lowing  f u r c~~
ti ‘ 5 1 5 .

o Reads the header record of the master feature that is to be

sp lit. Determin~~ if the segment to be deleted or changed

starts at the first point. The p ar am e t e r s  that were gen-

erated by subroutine FINDFS will identify exactly where to

start and the end scqment to be changed or deleted .

o Rea~ the next trailer record and tes~~ to see if skipped

segment (i.e. The seqmen t tha t is  to  be changed or deleted)

starts in this block . It not skip segment yet, then w r i t es

trailer block on the output file. If the skip starts in

this block , writ~~ out the trailer record up to the point

w her e  the skir starts t)n r wrjt~ the original master header

record  fo r  t h i s  st ;m n t .  Once a ;k i 1 is detected as starting ;

~~i s n  eac h block , ire l u d i r i e  r h  b l o ck  w h er e  the sk i p s tar t e d ,

must be tented to f i r e )  t h  e~~d ~~t I i i  s k ip .  W h i l e  s u b r o u t i n e

C PL I T F  is ioc soj icr • ic ok t r i o )  O qineS t, it  w i l l  e i t h e r

l er or t::is dal i f o r  h 1 ~ - t  or w r i t  it on the  o u t p u t

i l e  00 0 n w  f u u r .~ i r h  t h e  ~d j t  i - b r  r ecord . A l l

P i t a  i n t o  a f t e r  t h e  l is t  s k i : :  1 : - o i n t  w i l l  also be w r i t t e n

ti -i 1 s w  i it : u t  f ea t i i -  with t in he ider  record a s s o c iat e d

w i t ) t - ~~- o r i q t r i n 1  m i s t e r

- ;  . U Cu) r u i r e  ~~~ ~

U T  c i t  i ru 0( 1St is C I :  - h  1 1 ~-o~~ in  m e  two or three f e a t u r e s  and  or

- - r m : t  I tor i  tb  i t r u t  m i st er file ri d ut I erie segment  f rom t h e  e d i t  f i l e .

T~i i ~ - h o  jt  in c  (R e f - r n F i o u r  b .  4— )) re r t rm ci - the f l  Iowi ii i functions.

4 — 1 3
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o Examine the table passed to i t  by SYNBEP and determine

the n umber of segments to be combined and set up to process

the first segment.

o Reads the f i r s t segmen t and p laces it in the output b u f f e r .

Each time the output buffer is filled , it is written on disk

as the output feature.

o Then it r ein t ) i  remaining segments and packs the points

in the o u t r u t  l c,ffer. As t h e  output buffer is filled , the

buffer is writt ri in the output file as the next trailer

record of this created feature . Each time a new segment

is started , a test is made to determine if the data is from

the master or edit file. If it is from the edit file , a

control flag is set to transform all the edit points before

they are packed in to  the output b u f f e r .

o Af ter the last trailer is written , the updated header record

associated w i t h  an o r i g i n a l  master f e a t u r e  is w r i t t e n  for

the new feature.

4 .9 Subrouttrce ROTATE

Subroutine ROTATE cU ft-r eri ce Figure No. 4—10 ) is r a ssec  a table of X ,Y

noi::to from th d it  I I I  ar id  a table containing the transformation coefficients .

T h i s  sub r at t U e  w i l l  t r a n s f o r m  c~~ch edit point in the table and return the same

tables  o x -  t t h at  the  X ,Y po in t  table w i l l  c o n t a i n  the t r ans fo rmed  da ta .

-1 . 10 Sub rou t  j r  it A ltO

h r c u t loi n ‘ T h A P S  (R e I n - r i c e  F igu re  No. 4— 1 1 )  is  passe0 the in ut t r a i l e r

rec rd in ; t i : Jard  LIS f root - Each vector is converted to a de l ta  X and de l ta

Y ir d a ided t tb prev ious  X , Y ointn to compute the  nex t  X , Y p o i n t .  This  pro-

cess is r .:~~ it - i un til ill v -tor n are converted. The X ,Y points are passed

h r  k t i  the t ilin g r u t  cr1 in a tab i  i h i t  was d e f i n e d  in one of the pa ramete r s.

4-16
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4.11 S u b r o u t i n e  X Y iV EC

S u b r o u t i ne  X Y t V E C  ( R e f e r r i c - - F i g u r e  No .  4 — 1 2 )  is passed , via the calling

parameters , a table of X , Y po in t s , a t r a i l  c r  re rd buffer , th - number of X , Y

poin ts in tai L- , t h e  l as t  N v a l u e , and the  las t  Y va lue . This  c i u b r o u t i n e  w i l l

compute the de l t a  X and d e l t a  Y be tween  the  las t  p o i n t  arid the nex t  p o i n t .

Then the i -ira N ani  d e l t a  Y w i l l  be conver ted to vector  v a l u e:;  w h ich  w i l l  be

ek e d  into the  n ext  a va i l a b l e  l o c i t i e n ( s )  of the t r a i l e r  re - r d . This pro-

cess is  r ; ’c a t e i u n t  i 1 a l l  t i n t  S i t  conve r t ed  to vectors  and i e c l c i i - i  i n to  the

t r a i ler  n - r d  or the  t r a i l e r  reco rd has b c , ;  f i l l e d . For e i t h e r  005e t i - i

s u b r o u t i ne  rtt u t r i o  t o the c i i i  m e  ro grarn . The c a l l i n g  ri onr arn can eXar i l  ri-

the n umber of T o u t s  r assed t o  XY 2 VE C arid i f  i t  is riot  zero t h en  i t  is in t e r -

p re ted  to mi - e l  t ha t  al l  p o i n ts  were  not  ~r e  c-c o d  s ince t h e  t r a i l e r  record has

been f i l l e d .  The ca l l i n g  rou t i ne would  w r i t e  t b  t r a i l e r  on d i s k , c i t  l i i i -

b u f f e r  i r a , p r e ne t  t he  t r ai l e r  va lues , h r f ;- ;et  } i i t r n , and :ill XY2VEC t ;

:-ro esi-; the r e a m i n i n g  p o i n t : ;  -

4. 11 C u t ’:; ut  ;n e  °i l i M P

S c i f - r e u t i n e  LOSOF (Refi--re;ice l- ’i t i l i - N . 4—~~3) is co l i c ) t o  c m - l e t :  t h e

si t : Ut fiN . j f t  c t i  last c u t  h i - ;  been nm :; i t ) . This  ai r o u t i n e  w i l l  r ’ ~ —
fern tlc fic lh -w c c ~~r f u : ;ctj on o .

o C 1- ;~ i c c - - l i ’ f it - - . If an cr1 1 h is N - u  l i - - t , - - I e ; i luring

-s c i t  i ; ;  this t i i - ;k , th~ - ccxl f u n c - t  ion  i n  ski1- : .-d ar- i) all

t b  c les ar closed ate)  I ; :  t a s k  is exited .

o Each  m a s t e r  file f e a t u r e  i n  c i i i  to t i c - c  l i t ;  c i t  t i l e

~:c1est ; t Ic - ‘M it  u i e  h i:; : - t i  e d i t - i . A t . - : - ; I  is done

be f i t  - - -h m i n t e r  f - a t ;i r - is n i l  t o  1 t t mj i n  ii it

i - - i c  ch i C - - : . If ‘c; - f i t  ure wan i n v o l v ed  s-i th an

chit , t 1  f e a t u r - -  is :;kil i i - i  and the next feature is

-I . T h i s  t c : u ; t i ; r i is r 1 - a t - i  u n t i l  t h e  comp hi t-

m e l t - i  f i l e  h i s  ti -u ~~t; ~ ssecl .

o T h -  Ut: ot a n s i  m n t e r  t i l e  is c losed , t hen  th~ - l i n k  is

t - r r ~ i n a i ;i b ’ a ‘all t ; t M ’  s y s t em e x i t  f u n c t io n .

.1-i -
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SECTI ON V

TESTING AND EVALUATION

5.0 Due to the lack of finai,z~i i -i i  of s o f t w a r e  proqrams and execution rout—

t r i e s , f u l l  and comp let e  t en  I i r o n  of the  u t  . i t  . i ~i 1 gi ’ a l  r e v i s i o n  t echn iques

was not possible. However , data ce l l ” - ’ c u r ;  - r oc -ed iur ’i- : were conducted , stat-

i s t i c s  comp i l e d  and conclus i on;: m.i.t .

5.1 Insofar that the h - c i s i o n  Wa:-, made t o  el  iminat;’ the writing of an MNS

to LIS forma t coriVe r s  ion - ro gr a m  sol e  lv fo r  t h i n  r e anc i u  of us inq !‘1~~”i ens l y

co l lected da ta , cer t . i in  }i r -r a ra t i ;r oper t i o n i c ;  were  r e q u i r e d .  The e st - i b l i s h —

meri t of a “curren t ’ d a t a  f i l e  was u i e c e s n a n v  and the  creation of a “ revision”

da ta  f i le .  The current d a t a  f i l e  was cn ea te h  v i a  the LIS process utilizin in

a section of  the Seal-s Pond 7 1/2’ ;ua ;ir,iuiqle c h a r t .  Revision ca l ls  speci-

f i e d  were  addressed to t h i s  n t  i ’ u c  a i c i ; ij o i tj r  cI to cr~-at e  the ccvi  s ion f i l e .

These r — v i j ,  i r i s  we t - f e l t  t o h o ’  r ‘r - r -  n c - i t i t  r y e  , ; f norma l or ave raqe  ca r t o e r a—

u - b c  cc  p r e l u ; t revision ta;k - ;.

S t i t  i-n t jc s on icr  e e l , ; i u m h ; ’r cf f e a t u r e s , t v r ’e  of  f e a t u r e , f i l e  length was

-:oi i - - t e l , v i i  soft - c i t . -  L it a  cell-ct ion. ~~- ‘ ~~‘ - - : r a r n n  and r’er;-:onal observations.

Si- c- cial s i r n ’ ica i  d a t a  coi l e t  ion iI rn; ; W e l ’ ’ i n c - u i - r a t e d  to a s s i s t  in ana l y z i n g

t h e  e f f , ’c’ u - - : 1 - n o  of  - r i  s c - h  n o - i sion r n - t I c ’  do .  In order to ob ta in  comparat ive

st - it i - - t  i c a l  d a t a , ~; i m i l a t - t v ; - . n - v i s i o n s  cdi ’r - ‘ x e -u t - i l  wi t ch bo th  the o n — l i n e

L I C  N - u  L i t ’ ion lii i t  F c i u c ; t  i - i ;  , i ; c i i  the b i t  a R i -v i s  ion Technique  ( DRT) Revis ion

P r ices;- ; . T h ic -  t ’ - ;  i i  I - on tic i s  i t O  a is I ‘:1 i ’ r t  i i t  be low .

5. 1 . 1  l i i ’ -  ou r - n t : P i t a  f i l e  ,-in d l i i - H - v i s i o n  Data  i- ’i le  were created

by dc - r u ’ t i n - :  - - . v i i - ; i s l y s ole -t i :o’ ; t l o n c  of t h e  Sears P i 5 c d  7 1/2 ’  ~~U ,i i~

r i r c q i ’  - - u c - i r t  . - ‘ i t  c l an  ‘n and sirm: ;ll fi it i o n , v -oct  a t  ion f - a t  u n :  d a t a  was

- m i t t . - - :  ft rn t b : - curt. :1 -L~~ i I i i  . ( I i . ’ e  F’ i q u r -  N o . 2 — 1 ) . 1- - a tu re  d i n - -rip—

v - n . -  s el ec t -h fr -cm t h e  LIS Fea t  i n ’  c l . i c c s i f i c a t i o n  m e n u s .  T h e  f - i t : i r e

- I ’  ~~i r - - c i t  t i m - i  f i t  t ; ; c s  I -  ~ ‘ f t c r t are  l i s t ed  in F i g u r e  N o n .  5—1 and

— 2  . ‘I’Lu ::’.nh -r  - C t e . it u t e s  ii ’: f e a t u r e  c l a s s ,  in each f i l e , l enoth  of f i l es

- i n - i  c i i  n t r i h , i j t  i o u  of  t ’ - i t  c c ? . - ;  ho l ’n gt l i , i n  co n t a i n e d  i n  Figure N c . 5 — 3 .

1 .2  In e ;t a bl  i s P  i r i - u  the t , - - -;t  — r i  t ‘ t i  a f r  the ci c u i t a l  Revis ion  T & ’C’ h f l i ;~U ’ ~
P r-  ij e c ’ , - -r  - u n  , i c -c : ; u r m i t  i iu i . ; v - n -  made .  I’b i e~~t were :

5—I
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o Data files for current chart data would be in compatible

format for processing on whatever  system was to be u t i l i z e d .

o C~~nr en t  Data File bu i ld  t ime was not an item of concern and

would not become a par t  of t es t  s t a t i s t i c s .

o Revision Data  F i le  bu i ld  t ime was an it em  of concern and would

be considered as pa r t  of the  s t a t i s t i c s  fo r  the cx c - m c i s e  of

Digital Revision Functi ons.

o Production operation ;-c:ncocuiui el woccid be full y tr ain - c l  in the

anp l lcat ion  of e i t h e r  r c -v i s ion  method.

Each revision call specified was c valuated for its overall work process

rc ’du i r ement  in r e l at i on  to the system b : i u c ; i ’rn ;- loyed to -f  f e ; t r ev i s ion .

Step Process F 1 cw Cha r t s  for each method were  - - ;t .-ibl i n he d .  l u  an much as

edit  session and/or revis ion processes , would  be a e u c u c t i n u o u s  work e f f o r t ,

th csc ’ f l ow  - d i r t . ; run concur ren t  lv f rom Rev i sion  Ca l l  Numi - i  1 t hu s  Revis ion

Cal l  Number 6 e l i m i n a t i n g  the r e t u r n  to I - ~~i - 1  i u n i n a t v  c t a q ’ : :  of -r i i :I - n s i n q

such as “ m u c i t ” . In s i m i l a r  m a n u c e n  t e r m i n a t i on  act ions such in “ p l o t t i n g ” ,

“ o c i t u - u t ” “ c- tal c - c l  t1N~ t l oll ” , c t  i . .  an  - s l u o w i c  f o r  1 as t revi  Si  in c  - c - a l l  i t l y .  Figure

N o .  5— 4 t h t - i c i ~t bu 5— 10 l i s t  roceci s st ’;-s for  t he  LIS syst  ‘-1:1 m et h  -i.i of  c u l t :  /

r c . -v i n i o n , M c  u c i t -  5 — l i  t h rough  5 — i c  - lint steps lot t in - Di~’F m t  : c  ; ; ; j , itt i l i z i n g

en t- o r -  ia as set f o r t h  above , a Test I’ Ian -,~- .cs est c- i ; i  I nnc - i l  f o r  - c c ~u t  i s o  (cl v

t e ; e du r ’ -  v ,uliiI ction a :ud  c - r u , - ’ :. : n t i s ;  u r i s i ’u i .  Th is  ‘lest  P l a n  i s  ( l i / i N _ i - i  i f l

tO! 1 - r en  -ort as u’c c . n u u x  A.
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REV SION CALL: # 3  
~
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5.1.3 Comparison of the step process flow charts (Figure 5-4 to

5-16) and the functional processes between the LIS edit process and the

Digital Revision Techniques Batch Edit process reveals a substantial reduc-

tion in the number of individual actions necessary to effect a required re-

vision . Specific examples of this reduction are :

No. of Steps
Revision Call LIS Edit DRT

3 23  4

2 6 2

This reduction in revision process actions was reflected in the overall

times required to accomplish the required revisions. Using the LIS Edit method

a total of 44 minutes was required for the actual edit process. (Figure No.

‘-17). when the Digital Revision Techniques Batch Edit Data Entry method was

used , a total of 29 minutes was required. (Figure No. 5—18) . In comocuring

tue t’,~o methods on d (Jill for call bdsis , (Figure No. 5—19) it is indicated

that t h - greatest benefit to be realized by employing the DRT Batch Edit method

is in situOtions where multip le features of various classifications are affect—

ed . The addition of the SYNBEP post ;;r;ucecsinq time has little overall det-

rimenta l ~ft ‘t t o  the  revision Lime . W i t h  further software refinement , this

pos t proi ’(-ssinq time u - o u l d  be r e d uc e d  , - : - r e c t~~ i u i y ,  The overall improvement

of 30% reduction in r ev i s ion  t i m , - ;  for  the Processes exercised is considered

siqni ficant.

D~~t , i  e n t ry  and revision t~’t i cc ; ,  ~‘ 3 , - : c  emp loying the LIS as the hardware

mean s t o r  C t t n ’ c t  1cc_ i - c tndTes 10 ;;i~ h0’ - ‘. d c , tt  - - i u t t t 1 - l x .  To comp let’- the necessary

actions nume r;’uc; button mart i c -u 1~~t i o n ;  . i r  e r ’  - - c ci i o -0 and involves three separate

devices , t h e  i D C— I k C ’ ._i i u u .i n I , t5v  0} e; l 01 f u n ct i o n  keyboard and the d i g i t i z i n g

‘i rc- ’r, Combiri icc _ i kevboan;I . - cit c;’r fu ,-- i , -n and elimination of ;; -t’arate actions

vlc ere -‘ins ib le , w u i ; 1  1 - I ‘ h, - h dhtt ’I - t i c ’  - ov~- ~, c 1  1 1 ‘vii- ion eu-c-ration .
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envisioned , t h < - i - c -  is no all—< n iN !rC -assiccq revis ion metJ co d  ~~ -p 1 icable 5 o

variety of equipments I- r i --i - i - si - ct l y in i - i so  an  the chort production cen’ I’D-

Bat- -h E d i t  method des igned  mc a r e su l t  of  t h i s  1 - r l t l e c t  i s  conci -~~~1 s - - t i - -d F - I c C  m< - F-

ci-rom ising method for  add re s s ing  t i le  d i g i ta l  r ’i ’,’ is  c , - n t s -~~h ic  l i - U~~i ‘OS. Con —

i : t c i ~~-d OU F ; ;U i t  of improved diqitai 400islon t , :1 i i - c  i t i - s  a nd  fur ti ’i - r 0~ VeIm li N t

of t h - -  ba tch  e d i t  method ,aro imi - ;ox ,it jve to t i - i ’ ’ advan ; - ’ ’me ic t  of ~-h a r ’. : i- - l i - l ot

m,s j r ct ’ -ci - ance. T< -c:m i-i - us d c v r ’ l o c - m e i - < t  should not only 14)-  _ id~~r -  ;;s ed t -  ‘h ; ; . i-~~ < -  i - ui 1-—

m s-ic F- .; i -cd  ,~~‘s ’ < ‘mc in use in produrti On - Sil ti - r i-c , but cons id - r I t  o:i i-h i -r i d  a lso

be ;110531 ~~~~ ‘h c  il1cori -~~’r<t1 on O~ t it  l o s - l i -  r cc ’ -i - :t technol --i-i- ’.’ , S i - r i - )  as \ ‘OI0~ i-

F’ - - - - - t i - c i t  I C ) , s e m i — a u to m i t  i s - c  line ri -k i - i - < i , i N t i- i ~~I -t  I V I - hand lui -c - -f raster s - i- ;n~ d

- i t  or -  - s’.’ml-- ’ I ;<) i’ ,’ , - I i - ; ; i  m i  F - C ~~~~~~ F- Is-C t u i - 4 < ;  F - F i t ,  i - i - u i - - s  -

.1 ‘- - i - c ; t I I — t H - : ;

o The P~ t o N  Edi  P F -  - tO <1) 15 “ 4  -cii b i - ni - - In S t - -  ef fe - t  d c - c i t  <1 os--v i i ;  i ons

C -r  c h an t  r ;c1 1 c ’ t s . A- lv i i - t < n < ~~ of t - c , - P i t  - -h E d i t  P r c o ; n  si - c c include :

— Tin’ ri-i,  < C or  H 1 -  ~~ - 
t i - is  t~ -inn - I 5- - os - I - -: F- - - 4 4 1 -  i - c .-

d i s c  rt 101< .

— Less C C)’ - r’’- c c i i  n~~i C - - - t - , ‘ I t  S - di) -~l i t  t ~ 1 -  then F- - ‘ -d i  a

ci-c i c t - ’r (c . : . I - i c  n i - n i t  P ration .systi-mc;, initial req i s t r t t i o : c

of Fl los mi c t - s r  t o f  -,-,‘ork sin i t is t im cr ;cimlccr )

— Dat , i  ~‘ i < t  n - :  c ie- - d u n - ;  a re  strsci mi itie d .

— - vs --r ob I odit /r’ -v i sion -r oc’~~ t in ’  i s  s u b s t a n t i a l ly  n i < c i ;  - - 1  -

— A r c ’: n ’ ’ v i s i o n  SOu r 1~~t , s  ( P i n t - , sc~~1,’d - i r a w i c i u s , c h a r t

- - I ; l  ‘ ; ) i - a r c  is - emil  I - < ‘ ‘ - i .

()1



o The a d a i - - t _ i Di lit- ,’ of t F c  ‘ - i - c - f  t w s r < -  technique f -r e f f i - - - t ing chart revision

is h i - i l i l y f , i - , ic  s - I L , - . Changes for specific systems would Di - -  required however.

In as much as ‘lie b it i-i -h s - i - lit -roo r m i t i  soft .wars-- was d s - : v i - - b < - 1u e d  on the U S , changes

such as the following, would be requires-i:

— All disk dat,s a000s c i -o’s ,-~n~ i- v ia  the LIS sys tem r o u t i n e  DM SERV .

T i - , c~~e ca l l s  -,~ ;s i l ; i  have  to Ps-  cha nged to a compa t ib le  DMSERV

t i - n -  r ) u t i r o -  ds- ’v-i P s i - e d .

— C~-ct < f  the r ou t in s - - s  m o b s-I - 5i- ’I }- ’iC-i bit sLats - -ms - -c t s. These

statements m,i’: have to he rnod~ fl e d  t -  - duc  I i  o ,it o  t i c s - i -  r e s u l ts

on another  - - ; i -t i -  - c - I F - e r .

— Data f i l e  names i r s - passed to th s-- rou t i nes v i a  us o s - i l l  to a

sub rou ti n s--  “ SERCL ” . This  r ut  In s - :  would have to  Sc changed

F - ; -  q- F- t i c , -  f i le n a m e i t  sF1 m i - c  l i - c ;  s - i t  device  H. g. dis 1-la’i-’ , TTY , s - to ’.

— S uiir sut i - c  XY2VE C and VE CABS arc’ w r i t t en )  in assembly lan ; i -ua - i - c -

and -~‘r-uld F u _ i v o  to be Fs - - ’,s’ r i t t s - i - n c .

o The I m i - _ i - ,s I I ; . ; c i t  :$c _ ’ ;t t-j ’m ( L I S )  is :cot the  - i  t imum system for imp lemen t-

s-no the b a t c h  - - i - l i t  c i - ;  c t ; - d - i l j t ’ : .

— The LIS ho:; only three disk lit a files , wicers: ca- -li file is

- be an i i - . : I t  ( r i - - m i o n l y )  or ui-Cc  i - c t  (writ-- oi-il’ :) file.

— I i - ; bat i- - c u  editing, the edit F ile must Si-’ t r , s c < c ; 1;-rmed I ; ( - i - ; ; F (

i t  s i - sr i  ii--: run l - r I i - l i f l S t  the mac i - F r -F til e . In  F - l u ’ - L IS  i t  is

trans . - ri -ct - F is i t  is rs-’.c - F s od rouT jnes m u s t  k s - s - - i - -  trac k of

w i l s - o I  t r I m ,  s-Iota n - -  1 i l ~ n: t r a n s  f o < - C c c l t  ion - The r s - lr a m w o u l d  be

c-I l i - T ;  I i  f i e < r i  i f  t ; s <  -<p l e t -  edit t i l e  was t r a n s f or m s-~;I oF -  the

St  si t of the pr o - r Ii - cc .

— 4 4 c c - i - .  a F -  C u r < -  i .  - - l i t e d  the  t - ;< turc- is writ t s - i - <  on an - - c i ’ : I t

Hi- ’ 1 :1 - i  is i - s - i  , s - ’ s j U s i l c  to t I c s -  pr o )rrirn ,i f  4 4 n - t l i c -  i - - l i t

d f f - - -  - t  i-u t I c _ i t  f e _ i F - i - i t s  . For - - x m l  l s -  , i f  - - OF:  of  a c :ontour is

h o : uq - - i  t h en  i l a ke  is t o  5, -  m - l d , - - I  - i - i t  would ei -~~ co rnnass

. s ~~ot  i c r  1 i r t - f  F c c i i  con tour.  1 114) 0 the  - - un t o u r  ~~5 ch_ino,~d ,

6—2
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i t  would not be av a i l a b le  for  the changes r equ i red  f o r  the

lake being added . The only alternative , on the LIS , is to

examine all edits and determine if a fs-i - s tur u will be affected

by more tI -ian one ed i t  b o f u r s - -  s - l i l y  actual charIui-’s are made to the

mas te r  f i le .  This a l t e r n a t i v e  < t r s - i t l y  r i - d c a c - i - ;.u the speed and

e f f i c i e n c y  of the n _ i t  -:1; edi t c < ;  - - ; t m i - n .

- The LIS does not provide s u f f i ci e n t  core for  a batch t a s k .

The core ava i l ab le  fo r  a ba tch  task is 9K words , most other

systems allow tasks to use at l east  3,5K w or ds - c  of core. The

test batch edit  s o f t w a r e  used a l l  -3K of s - s i r s - , u t i l i z i n g  an

o v e r l u s y  s t ruc ture. A d d i t i o n a l  coi ls ’  would r l - i - ( u i r e  chang ing

the over lay  str u c t u r e  or Sn a k in g  sub rou t ine s  i n t o  sma l l e r

subroutin es.

o Present raster i rocess technology contai:~s some d e f i c i e n c e s  de t r imental

to digital revision techniques where mergency of raster and lineal data is re—

quired.

— Pr o ces s ir l—n t ime  of b a s i c  f - i - i - F ions for chanq inq  h oc-mb

cartographic f o - o t u r - - F-n r i o t e r  form i - -w i r e s  too much

t i n s - - and reducs-:;  the  cos t  e f f s -- - : t i v e ns--’ss of a h i g h  c c - s i - e d

r m ; i - t -  - r plotter .

— L i n c , - ,sl to r I : ; L e r  sonvers ion  c u r ren t l y  r e i i - u l  t s  in I < correct

-- V erlai - ( l-i ; :k of ma,sk jn d at f- -m t ore intersections.

— The i - a s ter  r s - - so lu t i o n  c h - m n q - -  : i - u l f u n s - - t i o n )  ~- f  tlis ’ f o r m s t :

- - - i-lvs-rsion ~— ro qramic ~- - - i - ; ss--ss in f l ’- x ih i  l i t i e s  due to the

c a p a b i l i ty  b e i :cq  s - I - - v - - l o p - - i  fo r  a 1i - c - l i c a t i o n  t - -  ‘ c r - s - i f i c

devics ’s .

— i- m : ; t r n I l - t n t  process f o r  area f i l l  in may s - - o n l t , s j n  d i s —

C F s~ ; s i I C i s i - i - 1  i n  the —:acc- of L - s c l s l - ’ : c - ”,’ o c cur r en l s ’

b , - t - .~ ~r f s - ~~ t or ’-  on-I scan l i n e  s - l O l l  whor s - a d oss - - I  f - - a t  ci n < -

rn - s - C - < - m  n a u t ic a l  char- ti h o n - P r .

6-3
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o Integration and implementation at Production Centers of a comp le te ly

developed batch edit method digital revision process should pose no problem.

Software proqrams could be t a i l s - c r - c d to be compatible with equipments now

resident  at the centers .

e . 2 Recommendations

o Further devel lti-ms - i - ct of t i -  b at c h  ed i t  revision method should be con-

ducted u t i l i z i n g  hardware s y s ts -m . i- o t l c s i - r  t han  t i c e  L inea l  Input  System .

o Develonment of r e v i s i - - n i  - r - < - s-sse s - c l c ~u l d  be :oncentrated on those

revis ions where mu lt i c -1 s - f e :st c ii s - c; s- Irs - a ffsc: s’ s - I , Time and c o s t — e f f e c t i v e n e s s

statistics for sinqi ’- fs’ ,s ’- cirso s - S i n - n  n - t  n s - -- -essarily improved through

th e  use of a ba tch  ed i t  n< t F :  - - I .

o Emphasis  shou ld  be ;~ l :ss - ,’ul - cr ti-h - cc-n; - I s - o s  - development of a batch edit

method solely for ll ns -al s i - SF - - -m .c .~~~; ‘in initial -Imoce . This development would

seek to standardiss-- in so f a r  as p-- - r u s i h le , - - f t c _ c a r s  proqram s for  a p p l i c a b i l i t y

to various Fc s r d w m r , ’  SVSt - - r n ;  10 ration ~it i-reduction centers, Specific soft—

Ws-i F l~ i - - s - i _ k , i C ’i  -- s- u i - I  t~~ oc 5~ ’ l v i  - - s - - U  f .n- individual systems . Wher e t h i s  could

not be fea s i b ilv  conduct s-id at the  F - CISC ECE s - i u s - -  to  the non-_ ivailabilaty of o)~er—

ati onal - - i -- cF - e m -i - s- O1l . i- ider a t  c ; n i  should lie i - c c _ i d < -  of f i n a l  development “OresjtL ”

at j i - r o du s -- t i - : i - ;  cen ter;; . Once t i - i s - -  l i n e_ i l  meiJIC -ds of batch edit revision is

f u l l y de veloped F-- he n fu r the r cons i -r i -  -notion s-duos -i-id be made for  r n - - F - n tis-n t h i s

me thod w i L d  r_ i ;- ; t s - - r  n r o c s - s - c u o l n g  s yst s nn s.

o Futur-’ cons ide r i t  i u i - c s  fi- cr chart nc-v i S < s - c r )  prooi- SseS should in-:lude - - F  ) c ’ n

F, - ~- - s it  d- - ’ ,’- - l s - , c  n t i s - n t  I n- < js-’cto , such as v - - i c e  rI :c o s - ln it i o n , j n t s ’r , ct iv e  I s - s n d l  i i - ;~ i-

-m f r i - si -c t - n  s - - s n n ~~’d feat - ir - - :; ‘ ,- m b - t i - ~~p,’ , arid m a c n -  -form i - lo t t i n q  t echn iques  com-

b i n e d  to r o o f  l ’ i t i - r - -  i-I r : m ; c n -  of c : i c i r t  n - v u - m d  c i - l i b s v i - c t r e m c  t a i i < s r - -d to a variety

of sys t’’m u i - - er  n e e d s .
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TEST PLAN AND PROCEDURES FOR VALIDATION

AND

CONPARlSO N TESTING OF

DI GITAL REVISION TECHNIQUES

This  p lu m i s  L i - - set f s - ’ r t i u  q u u d u s i - i c ’ e  f o r  t i c s  o; s- - ra t c l - u s - m i  f c ’ , m s i b i h i t ’,’ t o  —

ing of the sof tware  mo- - s- ’< I s - i n s - c ds - v i s s - - l  a nd  s- n e : c e r s - m t e d  as a ns~ i - ; c i i - - f  F - F :  is i - —

1c ’C t .  tiui~~ t F 1 - -~~ i - i -  t i - i - u t  F i -~~ < b e t w s s ’:I t i c - ’  aewl y j ev i c i - , - - i  ;-O ) f t i -,-,’a f s  s - l i - s - I s - n t  - d - h i u I 1 5 - s-I

L i ne al r i o - c i t  S’.’ --~t s - - cci Ed i t  m i-cr PF ll - i- ’ l I t 1 r - s~~i w i l l  also be u - o n < l u c t s -d .

OBJECTTVF, : The o bl O ot  i ve  of t i c , -) ; , - tests  is to E i - -x e r c i :  - ari d eval ;c  i t s - -  dat s

rn an i p u b a t i o n  j-ro s--edu n--s s I -s - -c i f i ca l ly  s - I - - v i s e d  as part of this project ~; ,s - i - - i - i - ,  c i - ,

comparison dat is  f o r  analy s i s .

SCOPE: The si- -one of t h i s  t s :cc t  p lar i  is as fol lows :

o Assess t l c e  r a ; o s bi l i t  i s - - s  of d i qit a l  r ev i s ion

i - s  -s i c c ; i o ’ u e ; t .

o ‘o I l - - i- - ’  U , 1 - .5 r s : la t ive  F - s -i -in c ru s t i o n a l  f e a s il c i l i i .

() Gel I -  - - t  l i t  m r e l at i v i -- to c o m par a t i v e  m r - i t o  of

s - s i mi-Ii shc d ‘ - - ii tinq pc n ’ s s - l s - i L s’S arid -h a i fa ) ni-vision

10 1- -

o I:u ’ - si- ~ i d ,  c-n ’i t s - t i i  F --r < ‘ i - s - i d j f i  - a t l - ’ n c  u- s ’ :u mrn s ’nc s ’I atj o n s.

o A ’uo ’cs t i i i - - c - m n  - s i - i  i i t n s - s - ;  of i- rue ;w-s e x : - s - r c - -:c - s - r - s - i

I n  - -~~i i s - l e n t  i f v  - I i  H o i s - ’n c c  i s - r i -  r e l a t iv e  to

- t  I -  ‘ i - ,  r i- i - i  I n s - - r n , : n ,  1 .

1
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TASKS

1. Establish comparative re ference data u t i l i z i n g  Xynet ics  P lo t te r .

o Plot current data f i l e  prior to in i t i a t i ng  ed i t ing

procedures.

U t i l i z i n g  present LIS edi t ing/ revis ion procedures ,

o I n p u t  current data f i l e .

o Record current data file statistics.

o Exercise  LIS Ed i t  fu nc t i o n  for  de le t ion  and m o d i f i c a t i o n

of f eat ures as required.

o Exercise LIS Diq i t i za t ion  function to add new revised data

as required .

o P lot edi t ed da t a f i le .

o Record time required for effecting each revision call.

o Output edited data f i l e .

o Record edit data f i l e  s t a t i s t i c s .

2 .  Provide DRT da ta .

U s i na  the LIS , d i g i t i z e  the requi red  revis ion d a t a .

o Annota te  f e a t u r e  header  w i t h  c o r r e c t i o n  f u n c t i o n  symbol .

o Col lec t  data as to t ime  r s u - n u i r e d  t s -r ’  eff s- ct digitization .

o Plo t  m i - c l  v e r i f y r e v i s i o n  feature data.

o I’s - - er - I  r ev i s ion  f e a t u r e  f i l e  s t a t i s t i c s .

U s i n c ; tm LIS , e x e r c i s e  the DRT Correction Program.

o li-c ut  C u r r e n t  Data F i l m - .

o l o i - - u t  R e v i s i o n  Data  F i l e .

o t- x s -  c u t s ’  DRT - S in n s  - - - t~ s- or ;  Fun ct i  on

o P t : c s sn ’l  t ime da t i f o r  s - - ; - r  0 -  - L i o n c  f u n c t i o n.

2
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o Plot  New Data Fi le .

o - s - I t  n~u i t  New N a t o  F i l e .

o Res--ord FL-v Data F i l e  s t a t i ; c t m c s .

3. Compare p lots f o r  accu racy , coinp i e t er e ss .

o Reco rd -ci u , - r y , s t  i l t n c s

Procedure s

1. O i - - u r _ i t  io u  i - i -  - - - , - s - l s - i r e s  f m ’ r  the LIS for  use in exercising F -l ie  re-vision meti -sods

are c o n t a i n - - F  in Attachment #1.

2 .  Ti i - - I s  s - L i - a  w i l l  be c o i l s - s - c F - sd < i - t i  l iz inq  data col lec t ion  forms , A L t  m c c c m s - i- , t

S - . . C o r p - m r - m t  l v , ’ t c m s - - d a t a  analys is  w i l l  be recorded on ti ; - R e v i s i o n  Method

Cu -r i - ; ;  - , m n a t  iv - I i  n c i -  - s t , l  - ar m , At t ac i lnns - - r i t  No.

3 .  W i n k  I I  - iv i- r- . f~i r  , - f f s - c t  l < ~~
; 1 n o -v  m s ions v i a  t i ) s - -  LIS Edi t  s - r i G  ~F ) u  s -n i t i z in q

f c i i - c r ion is ~‘ e i - s - t , i i o s -I in A t t a - I s - r n - s t N-i - - . - I .

4 .  W- c I l ’~~ ’ r u - - c s -  f o r  - u  - - - - c _  s - i - c r i S io n s  v i a  the DRT C o r r s - c t i O i - m  Fumict ion

is s - O f l ’ s i ~~’ - 3  in -c ‘ - -h ost , ‘i - i - . H
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SPECIAL OPERATING INSTRUCTIONS

LI S/PDP --  15/GRADICON
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LIS OPERAT iON AL P ROCEDURE OVERV I EW

1. Initialize PDP—15

2. Initialize Disk Pack

3. i i - < iti ali z s -’ IMLAC/Work Station

4 . Create Fi le

5. Regis ter

t . D i - q i t i c c e - W i s - l i t

7 . P lo t

8. ;i s - i t;-ut to Tape
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l DP-l5 INITIALIZATION

1. Turn on CPU power ( i f  o f f )  (U s u a l l y only turned o f f  F r iday ’ s)

ALL ADDRESS SW -

2.  Turn on TTY (Check ECC T e r m i n a l :  On LOCAL)

3. Turn on Line  P r l n i t c - r ( M a i n  i - s - w i t c h  below cabinet  in f r o n t )  Put ON LINE.

4.  Turn on DEC W r i t e r

5. Load Di sk  Pack sl2 on D ic_ ; k D r i v e  ~ l

Set swi t cl ;e  ; to- ENABLE , READ/WRITE , START

6. Turn Disk Dr ive  ~t~l OFF

-COLD BOOT -L&JS SYST l -~F-F-

7 . Set DEC TAPE DRIVE numbers

L.H Dr ive  to ~ l RH Drive  to Sf

(Thumb wheel  used for  s e t t i n g)

8. Moun t DEC TAPES

Tapes marked :  U S  REX-I  2/ 17,/77 (Date could change)

keels Ne . 1 , 2 , 3 , 4

(Tapes located on lows-sf tray, l e f t  hand side )

Mount DEC TAPE Reel 1 on DEC Drive 1

DEC TAPE Reel 2 on DEC Drive 2

After n - - s - I 1 and 2 , i F e  read in (following remainde r of this sequence--see

i tem 11) Load

DEC TAPE Reel 3 on F ) tW’ D r ive  1

DEC TAPE Reel  -I on DEC D r i v e  2

A f ter  moun t l i - c u  r ; s - t  s w i t c h s - r c  to RE F1OTF and WRITE LOCK

9. Load ; s-s; m - r  t a ; - ’ - (RSX Res tore ) i n t o  Paper  Tape Reader

1- i .  Push and 
[
~~~~D

( Si m u l t a n e o u s l y)

TTY Responds : RSX RESTORE DECTAPE ‘1~ D ISK

6
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11. Push 
E~~

T (Con t i nue )

DEC tapes will start Reading In. When DT 1 is f i n i s h e d, remove (turn

drive o f f)  and mount DT #3 on Dr ive  #1. (TTY w i l l  respond DT NOT READY .

Ignore and proceed to n~~unt tapes). When DT #3 is mounted , push

(Remote )  and DT 3 w i l l  read in.  Use same orocedure for DT s4

on DR m U .

A f t e r -:um; ce s have read in :

TTY responds : RSX RESTORE

(Replace DEC Tapes in proper containers and m o - ; - F  ace on Tape rack)

-WA RM BOOT-

12 . Load small  b lue  (WA RN BOOT) paper t ar e  in n - a ; s ’ r  t a i - si n e _ i - I m -r  ( i ns u r e  tape

is under hold dow n p la te ) 
_____

Push : ~~~~~~~~~~~~~~~~~~ and

( S i m ul t a n e o u s l y)

Tape will read in

TTY R su -c ; - a r ; - i : ; :  F’L’P -

13 In response t i - -  TTY ; (underlined nontions are to be typed in by opera tor)

-. = Space

= Carr iage  Return

- FT ,._ j t i t t  : MM: i - S ,, , , j Mf-t - c’ i - f l — ’, i ’ ~

e. s-
_
n .  Tl~~~~~~,2,* :i5:~~~~~~~~~~2 H ,~~4 7 1  (Use 24 hour  t ime , U for blanks)

F - FO R ’  S i -

FF0 I - - U,

LIS S’m’CT [F-F I S IN I T I A L I Z E D

DATE : ,~~ - ,2 - i -~77 2 c~: 15 :,7 I~
1:NTI -:R SHIFT CODE 2~~
l i-NT IS- TIF-5’ OF I.IHRAFY UPDATE — H}i :F-I F-F (16:15 (10 houro mr so ahead of

initialization time)

PAC K I D ?

7
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14. Disk Pack Activation (Keep Pack Drive 0 OFF)

In rs- - c ponse to TTY For:

D i sk  Pack Ac t i v a t i o n  Oni y Disk Pack I n i t i a l i z a t i o n
( I f  u s ing  scratch pack)

PACK ID? t~lf ~~ PACK ID? I

MCR ’ INP I

DRIVE Sl I F-FIIER ? PACK ID?012 1

PKI COMPLETE . ,t ,P.::~: BUi s- - K5 ,A\ ’Ii I LABLE DRIVE NUMBER? LI

PAs-’K I i l :p’ SAV GLFS DATA ? N~~

P0K - ‘-‘C~~~~ F , ’, i- F -F1 - i - S~~ RES TRACK? 5l , 4~~
NCR - (OPT I ON - CHEcK LIST OF DISK RES TRACK ? 52 ,01

FILES)

15. MCR - . R I F~~ 1 ~ RES TRACK? 52 , 1~~aI

RES TRACK ? 53 , 121

NC R - A WS’-_,s c ’d RES TRACK? ~

PKI s-TOLIPL ETE . XXXXX BLOCKS
AVA I LABLE

Ni-
’ 
K - 0101 PACK ID? ~~

P A S i - i - W - - R j )  
I 

I1CR RE7L...~(s,_.j MT ,...j N O NE 1

Ui- U~I (D oes  not
; - n in t  out )

P R I N T , ED I T , Fi EW L INE?  N~~ (Load Maq Ta ;-e  “TRA DPO MTØ”
before proceeding - see additional

l i - N  U U U’ 5~~ 
OR ~~~2J1 ~ i n s t r u c t i o n s  on load M . T . )

Check Printer (ON LINE)
STATUS A~

MCR~’TR JL.jMTØ , DPl , R 4J- i-B SAF- ’.t - i - ? ThAD , - -
( F -F , Iq  tape reads in , wa i t  unti l

DATE NP U’s-F ’mP’ I (Typ e in -J’ t i n r s -rc t f i l e  is in arid L ine  P r i n t e r
Date) m ints out msg) (approx 2 m m )

(eq ~ s °~~~~’;  TTV P R I N t S : TRA COMP LETE (GO TO 15)
TTY P r in t s  ou t  -i -u i - mi - can-  of above

CO RRECT? (Y OR N )  TI

PRI N T .ED I T ,NI- :W LINE? ,d

End of PDP - 15/Disk  A - :t i va t i on  - -So to I M L J~C/GRZIDICON Work S ta t ion .
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~~~~~~~~ 

-

~~~~~~~~~~~

— - - --— - -  
~~~~~~~~~~

- - -  - -
~~~~~

--
~~~~~~~~~~~~~~~~~~~~~~~~

AT WORK STATI ON

NOTE : TAPE MAP TO DIGITIZING TABLE IN LEFT LOWER 9UADRANT . LEFT LOWER

CORNER OF MAP ABOVE AND TO RIGHT OF SCRIBE MA RK .

16. Turn on Ins  t r on l i c s

a. Select button 7 under the lable INC select on the Instronics , Ltd .,

P D S — l  i i - mts ’rface box.

b . Select b u t t o n  XY under the label A X I S  Select on the  i n t e r f a c e  box.

c. Push bu t ton  “POINT” under the label record mode ; this button should

remain depressed.

d. Set Toggle SW labeled “ scale ” to 1:1.

e. Fli p the swi tch  at the lower l e f t  corner  of the PDS-1 i n t e r f a c e

box to the ON pos i t ion . This is the power switch for  the box.

The l iqh t  :;s’xt to the swi t ch  should be ON.

f .  D e ; - r m c i - s  the larqe ‘i - i - cu _ i r e -  bu t ton  labeled “POWER’ a t  the uppe r

l e f t  of the box , c a u s i n i c n  i t  to qlow .

q. L i g h t ly  i - - r s -  s -S  the bu tton “INC” under the label record mode so

t ha t  n e i t h e r  that button nor the point button is phy s i c al ly

Sm _ _ i -  r s- I . F-h -ye the cursor  ts-i Li i , ’  lower l e f t  of t i -li e t a b l e — —

cros H _ i a r  Or; scribed c~ i c i t .  Depress bu t tons  X RESET and V RESET .

( U - U  r - , m d c i u - i  on i n t e n f c m - , si-- d i sp lay) . Then depress the ERROR RESET

but  t - - i - u .  Pow do; - ross  K ; i s h l m u t t s - i i - u  2 on t h e  Dig i  t i m e r  cursor .

h .  i - i - - I s  - - t  t he  ri--solution fu r  t~i i -~ - j ob  to be done via t i m - t i i uml -v Ius ’c - l

s w i t i - h  l a b e l s - s - I  “RESO I, tT J -  s-N ” . The s m a l l  window shows the selected

n’- - - 1 - i F - I  -n i n  m i c r o n s  d i v i d e d  Liv 10 ( i . e . , 2 corresponds to a 20—

m i c r - i n  r - S O i t i t i - - :u ).

17. Ft~r : on IFFI , s - H  P D S — l D .

P o we r  s w i t c h  I -  -- - i t  - - - I  on is -mOo r back panel

18. BOOT t F F F , A c

ha -mci  Pink I in -or Tan -s - — Pu t  reader in :  R i - i - N

Set Address S w i t -  h - c c ;  9 40 (09ç çoçc u:s- ;ccc 7- . - no-C)

I 



-- --~~~— - - ~~~- - - - -~~~~~— - - - - - -— - - - -

I I  ~~~~Depress:  
~
STOPI STA RT (Tap e Reads 1 n ) .

Set Address~~~~ itcL~~~~0 100 ( 990 QQQ QQ~ QQQ 900)
Depress: STOP1 ~~~~~

(AGAIN )
L I I

19. Log on menu appears on CRT . ( I f  1 K - i- o-N does not an~;- ear f r - , push ing  CR)

(GO TO W E N t ’ S )

10
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LOG -I N 

-

LF-i I i i - h-  OPERATOR ID - THAD~~
E N T E R  PROIP OT l i - i -N CON T RO L N U M B E R  — s - f l )  ~ (O R :.~ 1 ~

-Eb t- J i - t i -S ’PAGE <F - i - lU ’ 1 :11 1 - F; LETs - l i - I ’

11
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MASTER MODE

X 1. CREATE A FILE

xx 2 .  REGISTE R A FILE

3. DIGITIZE

4.  EDIT

5. REMOTE JOB ENTRY

6. DIRECT GEOGRAPHIC POINT FEATURE EDIT

7 . CREATE I/O FILTE R

S. LIBRARY AND JOB STATISTICS NON PRIVILEGED

9. WORK STATION DIAGNOSTICS

10. LOG OFF

NOTE : IF - Selected when a new f i l e  is f i r s t  i n i t i at e d

N o t  r equ i r ed  fo r  f i l e s  a l ready e s t ab l i shed

— Se lec ted  when p rev ious ly  c rea ted  f i l e  is to

be used

ENTER SELECTION Nt c l - IBFR - N

J ;FITEI- i -  ‘A ’  FOR ACCEPT , ‘R ’  FOR REJECT

17
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— T 1 s -i -i -N TI F? FILE —

ENT ER FILE NAN1 -~ — DIi-l ’ i -’I’U i

ENTER D ISK PACK ID - l2~~

F FP }-i - ihas ‘ I -1-- 1- ‘0-111 ’ 10111FF F - l i - A D ’ s’



r 

- - - 
___ 

‘
_ - -

7 
-

~‘iu-: cu ;~ - i ; <- ‘L

- P1-N- ’ I N I - :  DA TA Cl-ILL —

WAC NUMBER -~~~

WAC CELL NUMBER -~~~

WAG CELL NUMBER -1

D I G I T I Z I N G  AREA REFERENCE POINT

LATITUDE — DEG ~l43 PIN 37 SEC / Ø : . t U N

LONGITUDE — DEG ~t7 5  F l I P  45 SEC 9~1~~ 4~tl~

TAB LE RESOLUTION (MICRONS )  - :h-t~~~

DEPRES:-i- ‘ PA P N I I I T ’  WHEN READY

14



l -l-IPI ’i - i -Vi- ti - ’ i A  i-F I F F ’F I T ’  W HE N REAP ’s
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FILE CONTRO L

— SPHEROID M i - I  Il-F —

0 = ENTER AXE S AND E C C E N T R I C I T I E S  BELOW

1 - A I R Y

2 = A M S

3 = BESSEL

4 = CLA RKE 1866

5 = CLA RKE 1880

C = INTERNATIONAL

7 =

8 = EVEREST

9 = F t SCUFUR MI, 1-- - í

l2b’I’U R C I I -  - l i - U - :  ( U —  - 1  —

~-h!s- , T ( i- m’s-X l:i —

F - F i l L - I -  A X I S  —

F-L\,T - i - R  l 5 s - ’I - f I T } - l i t ’m’ — 
h i  1 Rl-79U I l’i-i-S

b - F IN - i -I- i -  l-I - ’cU-IN TRI CITY —

DEPRESS ‘ PA 1- Y b - I l l ’  W i l l - i - I F  Is - l i -Al ) ?



__ - - -

F ILE CONTROL

- SOURC E RE P RESENTAT I ON -

F-lA P SCALE RECIPROCA l .  ( I N  HUN D REDS) - 2401

P R O J E C T I s - i - P  TYPE

1 = TRANSVE RSE ME RCATO R

2 = LAMBERT CON FORMA L

3 = IFEP C,-’VFs-)R

4 = Pi s -t YC ONIC

E N T E R  ‘ l I ( s - I s -’li- FR OM Al3i -) ’Oi- ( 1 — 4 )  —

P ROJECTION P A RA METERS
- ‘ I i - F i ’ I ’ f - ,Ai , Ill -i -  RI l i - I A N

— I i - I ha - ‘7 5  F - l I P .  41 c-N-IC l 5 : - ) - I W ~
l i - 1 1 -  -IF - - I T F ’ I ñ F

— l- [ - . ’7L  - I T ’ F .  ; t  ~~-5 ’ . 00 :

CHART is - -U . - , I 71~

- D I -  - V I I .  17 SEC I i ) : - - - i - n  ~
I TO Us -i I - 

- - I - U

: I F  I-~ S l i -1 F I I - .~m I ~ D I ’ A I ’ T I F ~l - I L
P - I RE ç’I I IRE D

I s - l I  i- . F-I I N .  SF-C

~~~~~~~~ ‘‘I F - F - i ’. I~~~’0FICu-  l sURAI,LIi-L

I - 

D1IP i-Ii -~ i-i- ’ } A i - I ’  N I h  1’l ’ WHEN REm’mNY

17
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FILE CONTROL

FIGURE OF MERIT -

( F l -U T RI - - 7 I i - I R E D )

DEPRE SS ‘I A - i - I-I NI-I l l’ ’ wi ir - :N READY

18
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- - - - --~~~~~~~~~~~~~- - - - - - - -- -

F I L E  CONT ROL

- CONTRO L POINT TYPE -

1. PROJECTI ON INTERSECT

2 . UT M G R I D

3 . GEODETIC

I- SIl l - i -K SELECTI-  i-N F I t  ‘-i - I s - I - U -  - 3~~

1 _ I
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FILE CONTROL

- PROJECTION INTERSECT -
- REGISTRATI ON CONTROL POINTS -

BOTTO M LATITUDE

- DEG. M I N .  SEC.

TOP LATITUDE

- DEG. MIN . SEC.

LATITUDE INTERVAL

- DEG. N I N .  SEC.

LEFT LONGITUDE

- DEG. W I N .  SEC .

RIGHT LONGITUDE

— DEG. F -Ill - I . SEC.

LONGITUDE INT E RVAL

— DEG. 1- I IN .  SF- s-I .

(NOT REQU I R E D)

[i -El f-li -OS ‘ PA-  ;i - : X M I T ’ WHEN READ Y

20
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.---—-—- -—-.—, -

~~~~~~~
—-..—-- 7-

f- ’ILE - 
-

í -FI l l-i- I

— li-TN 4-i-ID —

— R E I I I S T R A T I - I F U  - bOl t ’- - i ~ P O I N T : -  —

BOTTOM N O R T H I N s - ;  -

TOP N s-o1-:I’liINS -

NORT }IING IN TE RVAL -

LEFT EA STING -

RIGHT EASTING - -
/

F - s - STI NG I N I ’F - R \ ’A L —

t I - l u  1 R E QU I R E D )

- - H - - - 
— ‘ I i ’s- 0 ~NlT’ 

101121 RFAI c?

21
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FILE CONTROL

- GEODETIC CON TROL POINT -

ENTE R NUMBER OF CONTRO L POINTS -

DE P RESS ‘ PAGE Y P I l ’ WHEN READY

22
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- - - ~~~~~~-----__

- GEODETIC CONTRO L POINT -

POINT NUMBER (
~
) i-p : (

~
, )

DOD ID -~~~

SURVE Y ORDE R -
~~~

ELEVATION -I

LATITUDE - 043 40 00 :00N ~~

LONGITUDE - ~75 41- 30 :OOWI

-0-4 3 4~1 00:0011,’
075 40 0 0 : O O W I

0-1 3 - 12 3 Ø : U V F F I

~75 42 3v1:OOWI

043 -ha 30 : l i P, ’

,~ i- 5 - 10 i - t O :  201-:,’

[0 - I F -R I -haS  ‘ PAGE I : F - I T T ’  WHEN RI - i - imP?

23
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FILE CONTROL

— - E O l c t - I ’ I I i - ’ (‘ON’I Rs- -1 ~ P O I N T  —

1 — UP DATE A c ’s- Ci I’RO l 1 -  I N K

2 - ADD A CONTRO L POINT

3 - DELE TE A CON T RO L POINT

4 - CON TINUE

L 

INTER SELECTI ON p-  F I B F S  -

24
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F I L E  CONTROL

- GEODETIC CONTROL POINT -

ENTE R CONTRO L POINT —

- i- l  - C m K  I I I -  i- A CONTROL P O I N T )

DEPRESS ‘F- A s- i- i- XI’IT’ Will-Si I S - I T s - I ) ?

25
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FILE CONTRO L

- GEOGRAPH I C SECTION BOUNDING RECTANGLE -

LOW 1-F R LAT ITUDE
— DEG. F- Ill-i . SEi1- . 04 3 42 ’ 2 5 : 1 10 11

LEFT LOP s-U ITUDE
— DEG. Fu N .  SEC . Ø75 ° -1 5’  Ø0 :O0 ” W

tIPPER LATITUDE
— DEG. M I N .  SEC. O-1 3°4 -1 ’ 3 4 :Ø Ø N

RIGHT LON GITUDE
— DEG. N I P .  SEC . 1175°4 1 ’  0 2 : 7 11- N

r ~~~i-~~~~jlRED 
s-~~~ N IF

L s - ; i - : u sEc-rI- Il- lIp - ; IS

- 
TO BE DONE

-~ — 

K-F - F - i - l i - i- c-i- ‘ I A  I i -  Nb -h I T ’  WHEN READY

I



------~ -- --- - --- -- ----- - - - -  7--,

7-

F ILE CONTROL

1 - REVIEW DATA

— FILE H1I TROL DATA I’ui-MPI,l-ITli-

i-INTER SELECTION NlJF- l flIi - [-I - 1 or IF

27
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_ _ _ _ _ _ _ _ _ _ _ _

MASTE R MOD E

1. CREATE A FILE

2. REGISTER A FILE

3. DIGITIZE

4. EDIT

5. REMOTE JOB ENTRY

6. DIRECT GEOGRAPHIC POINT FEATURE EDIT

7. CREATE I/O FILTER

8. LIBRARY AND JOB STATISTICS NON P R I V I I i - I u 0 - i - 1

9. WORK STATION DIAGNOSTICS

10. LOG OFF

I- INTl - I F SELECT l i-Fl P I i - b - I I s - i - ; i- -

l i -N T I i - R ‘ A ’  FOR ACCEPT , ‘ R ’  FOR REJI-Is-’T

28
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REGISTRATION

— I D E N T I F Y  SOURC E FILE -

ENTE R FILE PAl-Ill - DDRTØ 1~~

EN TER D IS K J ACK ID - 121

10 -I F - HI - i - i -i -s ‘ l A s -  I- I I -IF - F IT’  W I I E N  READY

I



- - -7--- — — - -  - - - ---7-’ -’- ------- ~~~~~~~~~~~ - --- ---_

REGISTRATION

- FILE CONTROL UPDATE -

1 UPDATE FILE C s - ON T R s - ) L  INF ( l-i-F-IATI ON

2 ACCEPT FILE CONTR OL I N t ’ s- i - lC-IA I ’ I ( I I I

l - I I I i l i - k  i - i - i i , l - - l I - - I F  F I T IFiG F — 2~~

30 
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- -— - ----- --- ------ -—— ----7--- --- -

RI-IGISTRATION

- ENTER TABLE LIMIT POINTS -

PLEASE EXI-Is-IITIVE Till--I 1- ’ O l I s - I W I N - ;  I F 1 i - TIs -’ s- ’ l I -  < l i - i - :

1. DEPRE SS CU t s- S o - K  I s - i -  i -T T — s - F l

2 . I I A s - ’lF OI l s -G u i - i - I s - AT I - s - W l l- LE FT ‘s- -LE EK I s - I - ’ THE
DOc I F-Il - i - N I A P I -  DEPRESS - ‘I’R SOR Is - T I  -F l  ~ 3

3 . I F-A s- lI  OI ls- i- i- i -F  AT U P P E R  L EF T  C s - s - I C I E R  II - ’ TIl E
DOCI F-I1 IF I T A F I D DEPRESS - ‘ I l l s - o s - K I s - l i - T i -  i - h i s3

4. P I A s - ’I I ( ‘PIC i -K AT I ’ I P l i - i -  R I  I I I  C -i ~I U i - I - i -  OF THE
I s -  b - U i - I l l i s - I l l -  DEPRESS u ’Ul iSuO< Is- I I

PLACE C l - i - R O O K  AT N - i - W I l t -  RIGHT - - - 1511 k l i - F  Till-I

- 
- ~~i- F - U i - N I’ i s -N I l  I s - i - l O i s - i - I S O  Oi ls-S i-F is -I  1-i 5

- l i - I- I F - FYi - Si - i - c l - I - I c - O F  P h i - l U  p

31

I )

-- -~~~~~~ - ‘ - -  - 7 - -- - — - --7- -- - -



REGISTRATION

- I DEN TIFY DESTINAT I ON FI LE -

ENTER F ILE  F-I A ’-U- i - — D D K l 2 .  ,‘
ENTER D I S K  PACK ID — I 7~~

I



- CONTROL POIN~~~u G l T I Z A T I O N

PLEASE DEPRESS CURSOR BUTTON ~2

33
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- -—---- 7- - - ~~~~~ - -  --

REGI STRATION

— (‘ s - i-F-F-I R s - i -I ,  POINT I s - I  - 1 - 1 I T i - I T s -’K I- s--N

CONTROL POINT ~ 1/2/  1/-;

LAT I TUDE — F - l i -C .  MIN . SEC . 1
FILLED IN ON SCREEN

l ON G I T U D E  - DEG . P I N .  SEC . J

RESIDUAL N RESIDUAL Y

PL I-IA cU 1-I P oSITION CURSOR AT INDICATE D

L- s- C A TI ON  AND DEPRESS CURSOR BUTTON s-~3.

1) 14 - l I P - i -  CONTROl ,  R i - i -  [NT  E D I T :

S K I P  P I - I N I  BY DEPRESS F F 1 - I  BUTTON ~ 4
I- i -N IT  EDIT BY DEPPI-I: -I S I F J -  - B t b I ” I s- s - i -I mo-i-

_ __-

~~~~~~~~~~~~~~~~

- ---— —-

~~~~~~~~~~~~~~~~~~~~~

34
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IS-I - ; I u i - F  14 1’ I I1

— ( 1  IN’I’l5 s -I  POINT I l l  - F l i - i  - ‘ A l  I - l~-F —

CONTROL I’ - - [N I ’  ~

N O R T I I I N C  -

EASTIN G -

R E S I D U A L  N RES IDUAL Y

PLEASE POSITION ( N i - R O O F  AT INDICATED

LI I C A T I - ) N  AND DEPRESS CURSOR BUTTON ~ 3 .

F-li-RING CONTROL POINT E D I T :

SKIP I’ s - i - INK BY F- I -I F- RI -ISO I N C  BUTTON m 4
E X I T  EDiT BY Dli - J RESSIN - BUTTON #5

(N OT R E Q U I R E D )

35
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I~l i -  , I : i - i I - 5 I  I -FU

- (‘i-)NTPs-i-F . l -  I IOU P 1 0 1 1 1 .  -‘-0 1 5 1  -

1. R E - D I G I T I Z E  A CONTROL POINT

2.  Cs-1-N’F [ N I l - i -

( Selec t 1 iF  - - i - t m - o F  ~-oi n t  ma- : [ s  in s r r s - r  -

: t}i - erwi s s - 2 )

-— 

1 1 1 1 1 1 1 1 - - S I - l I  - i - I u T I  -P Il I - I l s - I i - i -  — .1 p

36 
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REG ISTPAU I c s - F l

- CONTRO L POINT DI GITIZATION -

ENTER CONTROL POINT NUMBER -

( i : u s 4 I s - n i ’.’ wlm ~~i - m control ~
-- s - -un t is t o  i - i ’  r e— 1 i s - u t i - ’  c l)

- 

I i - l - i - l ’ l 4 - - I : i -S ’ P A s - i - I - l  I ’ l l - l I T ’  1011111 h i -l AI N

37 



~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _  _ _

REGIST }-j l i - i - N  RESIDUALS IN TRU ’S

NO X Y

1 —1 3

2 3

3 2 3

4 — 1  3

( l -I— ’f i m  P_~~m 1  \‘~ - 1 i - n r n s- u i - m u i - s - t .  b s - -  1-ac - i  than 10
- [:~~- a - - : t m m le )

DEPRESS ‘ P A  I - I F - I F - h I T ’  WHI P READY

38
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i

REGISTRATION

— RESIDUAL DISPOSITION —

1. ACCEPT RESIDUALS

2. UPDATE CONTROL POINTS

3. R E - D I G I T I Z E  CONTROL P0 I l-SI’S

4 . TERMINATE REGISTRATION PROCESS
SAVING DESTINATION FILE —

5. TERMINATE REGISTRATION PROCESS
PURGING DESTINATION FILE

l i - h i ’ I ’ l - I R c i - l I t i - u l I i - u N  III MI lI-IR — 1 OR



- -  -- --_ --— ---- ~~~ -

REGI ST RATION

- UPDATE ORI G INAL CON T ROL POINTS -

1. UPDATE C- NTI-I I P01’ -

2 . Cs- i-F 1 I ’ I N I i I - i -

I i - P I ’ i i - i ’ i -  S l i - 1 , I i - ’ I ’ I -  51 I i i -  ‘F-hi s -  :- — , ‘
~~

-I
_

I

-- — --7 --- .



7- -- 7-~~~~~~~~~~~~~~~~~~~~~~~~~7- - — - -__-- _-

REGI STIIA T ION

- TAB LE SE CTION IN F ORMATIO N -

1. TABLE i - i - il L I s- i-N DESIRED

2.  REGISTRATION COMPLETE

l-IFI’I’l - i - i - - Sl- - ’ I ’ I - F l  111 F F - s - l i - k  - 2,

- I l

I



~~~~~~~~~~SF 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

7- _

2 .  P 1CICL CURSOR AT I - I - i - S I R E D  S E C T I O N  VERTEX
LOCATION AN D DEPRESS CURSOR BUrTON ~3.

3. KI -I I ’ l l AT STEP ~ 2 FOR l i - i - - U I  SF0111-l i  VERTEX (COUN TER
L-ha A’i ION . A M A N I I F I i - 1 - I OF’ EI GHT (8)  VERTICES CLOCKWISE )

AFIi - -’- I ,l lWI ’II u .

4. DEPRESS CURSOR Bh i - rTh 1FI ~~ - AFTER ALL KU - l I s -T I CES
- HAVE BEEN ENTERE D

I~~~ i l U’~~[ -  

O - A i s - U ’

I

-- 7- 7- 
.
7- -



-- -- --

MASTER MODE

1. l—I I I A ’ I P A I - ’ ILE

2 . RI - I - T i - - i- l i-I I-I A F’ I LE

H D I - ; I T I I F I - I

-1 . EDI T

5. I—i u I - i - s- i - Is-  i i - F l ’ i RY

I - . DI RECT i - F - - i - -  i - R A P I I I C  I s -  [N I  I- ’EAT I’kI - l  EDIT

7. CR115511 -I I/O FILTER

8. LIBRARY 5501 JOB STATISTICS N- - F l  P R I V I L E G E D

0~ I S I I s -RK STAT I °Il F ) I 7 s - - Fl S ’ i I i - ’S

- - s 11- 1-

i - ’ PTi:IR SEI,Ii--:TI-_ -N FII ’I-tIIEI i- 3~
i - I 1 ’F i ’R ‘ P I l ~. Ai - ’Cl--Il’T , ‘ R’ FOR Ri-HIIi - ’T

- 1 3

I

- - ‘ 7- -- - 7 -  --7--



FEATURE CLASS SELEs-~~~ ON

1 . F- A I)c- i -

2. Ps-)P [i-I,ATI- 1) I’LACES

3 . RAILROADS

4 .

5. B OUN L )A Is - I l i - c - i -

i . R E L I E I”

7 . I ) b i --A I N A - i - I i -

H. s-’OAS’I’AL IIYDRO .

VE GETAT I ON

10. PA ’s - I  i-A U ’ I °N A I D S

11 . P s -  l-i ’Fi-i- - IIAFIs -OJ-i -S

1.1 . FlA IL IIIE PAP - I -Il -i-

i - l P ’ I l - I f -  S l - I I ~l - IC T [ s -Fl F I l l - U s -h - i -ic — 1~~

- I - i

I

--______



-----———--————--~ -——-—--—-~ ——-—--—---- —7-
--’

FEATIIRE TYPE SELECTION

- ROADS -

1. HARD SURF , ALL WEATHER

2 . LI GHT SURF , ALL WEATh ER

3. LIGHT SURF , F A I R  OR DRY

4 . DIRT ROAD

5. CART TRACK

- . FOOTPATH

7 . F I R E  ROAD

8. I V O i - 1 i -  ROAD

9 . u ’ s -l— ~i h i - P -  ~
‘i’

I NTl - i -F  5111 1 - N T i s - s - N  P1 5 F -F I i -1 - IP - 11

— 2 5

I
- --7- . 

— ---7- --- -



DESCRIPTOR SELECTION

- ROADS -

A l IGNMENT

2 .  ACCURATE
3. APPROXIMATE
4 . DOUBTFUL

U SAB ILITY

7 . PUBLIC
8. PRIVATE
9. PROPO SE D

10 . UNDER CONSTRUCTION
11. UN D E R  REPAIR
1 2. ABANDONED

WIDT h

i- I .  l i - l I E  U, A I lh i -

15. TWO LANES
I s - - . THREE l AF I I i - S
17. FOUR I SOIES
10 . 1 - F - i - h — I l  ‘11150-i F ( i - i i - h -  I AN I -l i- - i-

13 . DIVIDED ‘EU - lOs -NI - I

- DIV ID ED 1 - s - i - h i - I l  I ,AI IE

23  - - F l F T F i t i - l I  1i-I-IOCP IPTOR SEI,l-II ’TI- )N

ENTER SI-ILI-IE”FION 1 - J I I I - I i s - } I l -  - 1 - 7/ 15/2  
~~1

-~ _  - j



7- -- -  -7--- - - - 7 - ’ - - -

DESCRIPTOR SELECTION

— I’S -ADS CONTINUE L )  —

U I - I bC-b I P A  Ic I

2 .  — ‘ F I I I I ’ I (’T i - i -  75 l ’ I i - P I I I O S I ’ I - i )  l I_ A ( ’Ii- S
3. s - i -  51111~ L I ’ s- - W s  - -  s-iF- - POPULATED PLACES
4. T II RU Ia ) h l ’ I l-
5. STREET

SI -NIFICANCE

7. v i S~ i-is- p

8. RADAR
V I S U A L  AND RADAR

10 . ‘s - i - s - N K I N l i-I li-i l: i- s- 1Is - ll s-’ I °R SEL IIs-’T[ N

( F l -  - t  ii- - l i -~u I

I-III I’l I- Sl-ILI-I I ’T l- i - FU F- IF - l i - i-. — I s-~~

- 17

I



~ ‘~~~~~~~~~~~

DESCRIPTOR SELECTION

- ROADS CON TINUED -

ROUTE NUMBER -

NAME -

COMMENT -

( I I  - t I s - - i - I l l  v s - c l )

I l- sos-i -I c- sOs - - i - I - I  1
. : 1I I I ~~ [ ‘U l l - 1F i , J i - A I ) Y

48 
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-~~~~~~~~~~~ 

- - - 7 -  - - 7--  -- 7-— -- -- -7--- -- - --  -

DESCRIPTOR SELECTION

- RADAR DATA -

I .  RADAR DATA DESIRED

2. HEADER IS COMPLETE

l i - F U l l - U  i- i -i I - l s- ’I I ~~Fi F 1 1 i F - F I s - i - I~ - 2~~

- 2 3

I



-- - -7-7- —7 - -- --’-- -7- - -- -- -- -- - - - -7 - - --- -
~~~~~~~~

CLASS - ROADS

TYPE - 1110<1) SURF , ALL WEA

SUBTYPE -

A I I G NI€NT - ACCURATE,

USABILIT PUBLIC

WIDTH TWO LANES

SI - llI t ’ I - - ’

i- Nh - 1 ’AT I P —

S
1 - ~ ’ BE l A ’ I I F

(‘m l< I L s I K  —

F - i - F U l l - i - :  F l - - . 1 4 - P h I l - I N  - - I I A F .  i - I - I OI L . Si - il s: , I- ’O I- -OF-I- - FIS T IC-N OR
T’:’PI-I ‘ A ’  01’ 1 F~~5 T~ IS - I I I T  I F -  A ISIS ‘F-

50
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--— -- -7-_ - ------ --7---- - ---- -- ~~~~~~~~7- ——-7- - ‘

(IF HEADER IS ACCEPTED )

PB#l — TRACE 1-101)1-I

PB s-s- S - POINT TO POINT MODE

PB# 5 - POINT FEATURE

K 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

51
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~~~~~~~

7-

PLOT PROCEDURE

On completion of digitizing session , ai~d prior to Outpu t Tape be ing  made .

Work Station System in Master Mode . (Executed by pressinq BRE AK key on alpha-

numerics keyboard or ESCAPE on special function key board)

1 Select  RJE f rom Maste r Mode menu ( m i S )

2 .  Seloct  PLOT f rom RJE menu ( m i 4 )

3. Se lec t  al l  DATA f rom Data F i l t e r  menu ( m l )
Note ni-i D e s t i n a t i o n  Fi le

4. Enter am-1 -rc-1- ria te data on In Progress menu — Name “DDA T~~1” etc.  must  be

— 
d i f f e r e n t  f rom previous

5. E n t e r  a l - 1- r o 1- r i a t s - - da ta  on P lo t  menu f i l e  name e i t he r  ou tpu t

- - - or p lot .
(Tab l e Ver~~tici -a t i on )

e. Select f I N D  OF F-i-i-F- (~~1-- ) on RIlE Task Se lec t ion  m e n u — — M o u n t  Maci T a m -n

(WRITE U i - I N - i- I N )  (Sc ra t ch  Tape ) on Tape Dr ive  —— u n i t  se lec t  at 0

7. Format Tano (at TTY)

l u n D  LALTJ F-I s - s - h

Pu- N Lil-1 Lii
I-IC ’ F -  F-li- A 1-) ~~NONlI [-T~

I f  110 - - I i - I - 0 has i - i l -  read’,- b s s - s ii- ass s - - m i - u s - c l , TTY Res ponds : 111-1- ‘-RI O-lOT DE’.’

( 10 ) 1 I~
s m ’s- - -ai - u - I s - s - i - I l  F i n  ue)

F-I :I - - I - , i i - A~~~~- ~ F-l T~3~..j N ONE ~~

I f  l : i -F ; U 5 I i - , ’ I s - s - i -- i- a l rea K: been ann m -mn ’d , TTY l i - s i - n  nds : INCORRECT DEV

( I - i i - u - s - r - and - - t in u e )

F-F- 

F - I ’ l l :  SC 1-ATCII ‘ITs- I 11

1-I P - ~ MTF~~~ i- )°°s-  s - i , I

( T a m - n  ri -u - - v s - ; - - TTY P r in t s  1 - 1 : - i - ,  

- REEL I’ - - ls- F-t -’\ T ’I ’b - i - D

F- l i- - F - 1 s - i - i -~~~ l~~ ( sI I- :x—N o . P r - sm U i- li -C W r i t e r )

T a 1- -  - r- - - - 1 n - -v  r ~~~ - [ i i - ’ t a n  c-e , IL ’ lays and  then r u n s .

52
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At end of Plot Tape processing the Mag Tape rewinds , a message is printed

out on DEC Writer and Statistical Data is printed out on the Line 
Printer.

8. Remove print out from line printer.

9. DismoUnt Mag Tape from Tape Drive~

— At Xynetics Plotter Station -

5 3 I



PLOT MENU~s

54
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MASTE R MODE

1. CREATE A FILE

2. REGISTER A FILE

3. DIGITIZE

4. EDIT

5. REMOTE JOB ENTRY

6. DIRECT GEOGRAPHIC POINT FEATURE EDIT

7. CREATE I/O FILTER

8. LIBRARY AND JOB STATI STI CS NON PRIVILE GED

9. WORK STATION DIA GNOSTI CS

10. LOG OFF

ENTER SELECTION N i l ~U~FR 5,’
ENTER ‘A’ FOR ACCEPT , R ’  FOR REJECT

5 5 I



- REMOTE TASK SELECTION -

1. INPUT FROM A MAGNETIC TAPE

2. OUTPUT TO MAGNETIC TAPE

3. TRANSFORM TO GEOGRAPHICS

4. PLOT

5. GEOGRAPHIC TO TABLE

6. SECTION GEOGRAPHIC

7. SECTION TABLE

8. CLIP/JOIN

9. PANEL

10. SORT

11. MERGE

12. GENERALIZATION

13. GENE RAL/ LIS CONVE RSION

14. GENERALIZED PLOT

15. GENERAL MEDIA TRANSFER

16. END OF JOB

17 . CANCEL JOB

E N T E R  SELECTION NUMBER - 4~~

56
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RJE

- PLOT -

ENTER TAPE DESTINATION FILE N AME - DDRW3I
ENTER TAPE REEL NUMBER - 999999 .~

ENTER SOURCE FILE NAME - DRTØ I I
ENTER DISK PACK ID - 12 a1

ENTER PLOT TYPE CODE - 1

1. TABLE PLOT
2. GEOGRAPHIC PLOT
3. FEATURE ID OF TABLE FILE
4. FEATURE ID OF GEOGRAPHIC FILE

ENTER ANNOTATION
AND SYMBOLIZATION CODE - 1

1. NO ANNOTATION OR SYMBOLIZATION
2. ANNOTATE NAME
3. ANNOTATE SPECIAL N U M E R I C
4. SYMBOLIZATION
5. SYMBOLIZATION AND ANNOTATE NAME
6. SYMBOLIZATION AND ANNOTATE SPECIAL NUMERIC

DEPRESS ‘PA GE XMIT ’ WHEN READY

57

I



PiE

- PLOT -

ENTER CHARACTER SIZE - 1

0. SMALL
1. NORMAL
2. LARGE

ENTER DEFULT POINT SYMBOL CODE - 1

1. YES
2. NO

ENTER PLOT DEFAULT FEATURE CODE - 1

1. REJECT DEFAULT FEATURES
2.  PLOT DEFAULT FEATURES

ENTER DEFAULT PEN CODE (1 -4)  - 1

ENTER FILTER FILE NAME (OPTIONAL) -

DEPRESS ‘ PAGE XMI T ’ WHEN READY

58
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PiE

- RE MO TE TASK SELECTION -

1. INPUT FROM A MAGNETIC TAPE

2. OUTPUT TO MAGNETI C TAPE

3. TRANSFOR M TO GEOGRAPHICS

4 . PLOT

5. GEOGRAPHIC TO TABLE

6 . SECTION GEOGRAPHIC

7 . SECTION TABLE

8. CLIP/ JOIN

9. PANEL

10. SORT

11. ME RGE

12 . GEN ERALIZATION

13. GENERAL/LIS CON VERSON

14. G E N E R A L I Z E D  PLOT

15. GENERA L MEDIA T RANSFER

lh . E N D  OF JOB

17 . CANCEL JOB

r2~’rI• ; k ~- E L L C T I O N  ~1HER — 16,’

59



XYNETICS PLOTTER OPERATION

Plotter interface CPU is normally preset for operation . The following

procedures should produce necessary plot.

1. Turn on CPU power (Round red button upper right corner is lighted when

power in ON) .

2. Turn on TTY. To On Line.

3. Load plot data magnetic tape on tape drive . (Follow tape loading instruc-

tions in cabinet) . (Tape drive should be OFF Line).

Push LOAD - Tape slack is taken up.

Push ON LINE -

4. Place plotting paper on plotter table

Plotter head should be at extreme lower left corner. Lower pens by placing

finger under pen holder and with other hand pull out on knobbed stem (—.

on r ioh t  side of plotter head . Adjust pen height if needed .

5. Turn Plotter Power ~N.

Turn  ~
‘ 1 at  ~ r L i qht s  O N .

7 .  Turn  Pl t t~~ Vac uum ON

P lo t ~noul~ }~ on i~M I~~.

~~. At  TTY . ( r i . r lin~ d ;t,lt ’m nts are put in by operator)

_~~~~ * 1 ( e bar

k.: (P t )

// P

~~~ 
(~~ :iI ~~)

.~: < = l~....i

?? Y =

/ /

?? ~L F= l.—’ D=Ø~~

~~ D I N ~~I f l N )-~:

~/ ØØ/~~9. )W ’ 0100 .000

60



Plotter will start to plot alphanumeric data at lower left corner of plot

sheet before  p l o t t i n g  features. First to be plotted will be registration

points .

10. To re—plot :

?? RN (Rewind Data Tape)

~~ DONE

?? PL F=l..~ D=(&..,

$Z DIMENSIONS

~~ 0099.992 Ø1ØØ .ØØO

11. SHUT DOWN

Push pen holder up on P lo t te r  Head

TURN OFF : P lo t t e r  Vacuum

REMO~~~: Plot  Paper

TURN OFF : Plotter Liqhts

Plotter iow~ r

TTY

Dismount Maq Tape:

l ush RESET

R E W T N O  (Wh ti tape has returned to Load Point Push REWIND a q a i n )

R mov Tape

61
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OUTPUT PROCEDURE

On comp l e t i o n  of di gitizing session , and after PLOT taj u has been made.

Work Station System in Ma ter Mode .

(Executed by pressing BREAK key on alphanumeric keyboard on ESCAPE on

Special ~‘uncti~ Keyboard).

1. S e I r t RJE from Master Mode (.t5) NOTE : Each Output File
name (DDRTØ1 , etc) must

2. Select Output to Maqnetic Tape from RJE (~~2) be different from previous
file name either Output or

3. Select ALL DATA from data filler (*1) plot

4.  En t e r  appropr ia te da ta on IN PROGRESS menu

5. E n t e r  ~1pl’r~~ n a t  Pita on OUTPUT TO NAG TAPE menu

6. S l . . c t  END OF JOB (~~11~( on RJE TASK SELECTION menu .

Mount nag taj . n tap.. ilnivo (Write Ring In)

7. Format Ta~ (a t TTY )

Push 1A~ mod.~

Push ~ONT] ~~~~~

N C R  REA~~~l9~~~NONE.....~DT,’ (IGNORE INCORRECT DEV MSG)

NCR PJ .J’ lT(&~~ NON F a1 ( IGNORE INCORRECT DEV MSG )

M R  M V ~~,R ) ) ~~D 3 )  , DJ , N,’

MT T : ‘pA iou RAP E

M R  N ) t~~~H))D999,DØ,Fl.~

( t  ~~ mn V c -  — TTY n in t messa ;~~(

MO! ’ : REEL FORMATTED

N R’ MUlJ~~.,JOHXXX ,OØ1 ( XX=N O . trom DEC w r i t e r )

N

r ee l  moves - h ur t  d i s t a n c u , d e l a v r  and then  r u n s .

At ErR of fa t  SAV pri ~ ‘e rs i nq  the  Maq Tape r ewinds , a me ssaqe is

pr~~r t  ) i t  on DEC writ r and statistical Data is printed out on the

Line PrirO ’r.

R. P en n y.’  Print nut from Line Printer and Save .

) .  Dismount Ma~ Tap. mark tape reel , and loq in DRT oroject Tape Loq Record .

j



OUTPUT MENUS

63
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‘~ ‘

MASTE R MODE

1. CREATE A F ILE

2 .  REG ISTER A FILE

3. DI G ITI ZE

4. EDIT

5. REMOTE JOB ENTRY

C . DIRECT GEOGRA P H I C  PO INT FEATURE EDIT

7.  CREATE I/o FILTER

8. LIBRARY AND JOB STATISTICS NON PRIVILEGED

9. WORK STATI ON D I A L~N 51105

10. LOG OFF

EN T E R S E l l :  ‘Ti ~N N !TNDPR 5 ~
ENTER ‘A ’ POP ACCEPT , ‘R ’ FOR REJECT

I

~ 

.



ENTER OPERATOR ID TI lAD~
ENTER PRODUCTI ON CONTROL NO. ~39 OR 01,’

~~~~~ DEPRESS ‘PAGE XMIT’ WHEN READY

65
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PiE

-REMOTE TASK SELECTION-

1. INPUT FROM A MAGNETI C TAPE

2.  OUTPUT TO MAGNETIC TAPE

3. TRANSFORM TO GEOGRAPHICS

4. PLOT

5. GEOGRAPHIC’ TO TABLE

6. SECTION GEOGRAPHIC

7.  SECTI ON TABLE

8. C L I P / J O I N

9. PANEL

10. SORT

11. MER GE

12 .  G E N E R A I T Z A T I ’N

13. G E N E R A L / I T S  ( ‘

14. ; l : N F R A 1 Io l ’ !  PLOT

15. GENERAL M!~ i A ‘I’RANSI’l:P

16. l’ND OF .JOD

17 . ‘A N ’  1 0 JOB

ENTER SELECTI ON NUMBER -

(OR

I

~

--.‘--‘ ‘— -—~~~~~~~~~~ ‘- ~~~— --_



t
~~~~~

L
~
D

N

~~~~~~~

DDRTOl/

INFORMATI ON kI T UES’I’ 1,1 ’ DEi. A’1 I S R’O I ‘NA !.

ENTER OPTIONAL I N ! i ”T FT it: NAN!: —

ENTER DISK PA CK I D  -

OR

ENTER TAPE REEL NUMBER

DEPRESS ‘PA GE X M I T ’  WHEN READY

67
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Ri E

-REMOTE JOB IN PROGRESS-

JOB NUMBER -

PRODUCTION CONTROL NUMBER - rTHIs INFORMATION
IIS FILLED IN ON CRT

TASKS WITHIN JOB - L
MINUTES UNTIL JOB BEGINS -

1. WAIT FOR RESULTS

2. DON ’T WAIT FOR RESULTS

\,~~,,,,,_ 

ENTER SELECTION NUMBER — 2 1

68



PiE

-REMOTE TASK SELECTION -

1. INPUT FROM A MAGNETIC TAPE

2.  OUTPUT TO MAGNETIC TAPE

3. TRANSFORM TO GEOGRAPHICS

4.  PLOT

5. GEOGRAPHIC TO TABLE

e. SECTION GEOGRAPHIC

7.  SECTION TABLE

8. CLIP/ J O IN

9. PANEL

10. SORT

11. MERGE

12. GENERA L I Z A T IoN

13. GENERAL/LIS CONVERSION

14. C;ENERALIZED PLOT

15. GENERAl, MEDIA TRANSFER

16. END OF JOB

17. ‘AN ’lR JOB

~~ ENTER OFIECTI N NUMBER - 16,’

69
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INPUT PROCEDURES

Work Station System .tn Master Mode

Input Tape mounted on Mag Tape drive , unit select 0, w r i t e  r ing  ou t .

1. Select REMOTE JOB ENTRY ( P i E)  from Master Mode .

2. Enter appropriate data in menus

- Input File (Source File) name is number of Mag Tape being input (DDRTØB ,etc.)

— Reel Number = 999999.

3. Select END OF JOB (EOJ ) on PiE TASK SELECTION MENU.

4. At TTY :

Type: ALT MODE , CONT C

MCRT’ REA~~~l9~~ NONE~~~DTI

(May receive incorrect DEV message—ignore and continue)

MCR> REA~~~6~~ MTØ~~ NONE,’

(May receive INCORRECT DEV Messaqe-Iqnore and continue)

NCR ’> NOU....,~J0BXXX ,IØ)(XXX-Number from DEC Writer)

Tape will read in to disk pack specified during menu manipulation at WS.

70
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INPUT MENU’S

71
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MASTER MODE

1. CREATE A FILE

2.  REGISTER A FILE

3. DIGITIZE

4.  EDIT

5. REMOTE JOB ENTRY

6. DIRECT GEOGRAPHIC POINT FEATURE EDIT

7. CREATE I/ O FILTER

8. LIBRARY AND JOB STATI STICS NON P R I V I L E G E D

9. WORK STATI ON DIAGNOSTICS

10. LOG OFF

i:N’i’ok l’ ’LIo’’ l ’ Ic )N N~i~iio :t~ — 5,1

l :N’I’I :P. ‘A’  f . ’ k Al R I:! !’ , ‘ R ‘ FOR kl~, I I T O ’ f ’
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PiE

-REMOTE TASK SELECTION-

1. INPUT FROM A MAGNETIC TAPE

2.  OUTPUT TO MAGNETIC TAPE

3. TRANSFORM TO GEOGRAPHICS

4. PLOT

5. GEOGR APHIC TO TABLE

6. SECTI ON GEOGRAPHIC

7. SECTION TABLE

A . CLIP/JOIN

9. PANEL

10. SORT

11. Mi AGE

12. ;ENERALIZATION

13. GENERAL/LIS CONVERSION

14. G E N E R A L I Z E D  PLOT

15. (;ENERA L MEDIA TRANSFER

11 , END OF T O ~~

17. “N~’Fl JOB

ENTER SELECTI ON NUMBE R - 1~~

73
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PiE

-INPUT FROM MAGNETIC TAPE-

ENTER TAPE SOURCE FILE NAME - DDRTØ1,’

ENTER TAPE REEL NUMBER - 999999~~

ENTER DESTINATION FILE NAME - DDRTØ4 ~

ENTER DISK PACK ID - 12,’

INFORMATION REQUESTED BELOW IS OPTIONAL

ENTER FILTER FILE NAME -

ENTER RESIDUAL FILE N AME -

ENTER RESIDUAL DISK PACK ID -

CR

ENTER RESIDUAL TAPE REEL NUMBER -

\~,,___ _ 

DE PRESS ‘ PAGE X M I T  WHEN READY
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PiE

-REMOTE TASK SELECTION-

1. INPUT FROM A MAGNETIC TAPE

2.  OUTPUT TO MAGNETIC TAPE

3. TRANSFORM TO GEOGRAPHICS

4 .  PLOT

5. GEOGRAPHI C TO TABLE

6. SECTION GEOGRAPHIC

7.  SECTION TABLE

8. C L I P/ J O I N

9. PANEL

10. SORT

11. MERGE

12. CENERALIZAT I N

13. GE N E R A L / L I S CONVERSI ON

14 CENtRAl I ZED PLOT

15. GENERA L M E DI A TRANSFER

11 . lTNP OF JOB

17. CAN CEl, JOB

ENT ER SELECTION NUMBER — l6~
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LOAD MAGNETIC TAPE ON TAPE DRIVE

1. Push POWER ON

2. Push BRAKE RELEASE

3. Mount  tape reel , i n s u r i ng  r eel  is compl e t e l y  on spindle  and s t r i n g

tape th rough  d r i v n .’ mechanism and onto t ake—up  r ee l .

4 .  Push LOAD

5. Set unit Select to 0.

6. Push OFFLINE

7.  Push FWD , STOP , START (Tape goes to load point)

8. Push ONLINE

71
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SUPPLEMENTARY ROUIINI:S

TO OBTAIN LIST F F IL E S  ON DISK

(Line  P r i n te r  mus t  be On L i n e)

M C R > DPD~ (Disk  Pack D i r e c t o r y )

DRIVE 1 , PAL E 012 BLKS 228 , (P,i, OR N?) P,1

l’ r i r i t , ’ r  P r i n t s  Out Data

‘l’O LlIl , C K LUN/oL:vICE ASSI ;N5llTNT

NC R ’ DEVI

TTY prints out asl;i’.rnm ’nt directory

To STOP p r i n t  nit tv~ n ’ ~ ‘NT C

TO PURGE DISK FILES

(Files must be closed)

MCR’ ERG XXXXNN , 012,1

Disk Pack No. ( Op t i o n a l )

TO CLOSE OPEN_FILE

p ‘a n r , ~~t b.. u. ..,.’d when  f i le  was riot properly closed ‘ “ X ”  in

op e n  column DPD print out)

I . . ~~RRX :C~r ~~~~~~~

~~~~D i , ;k l ’ .. .’k N o .  (O p t i o n a l )

S :!: NINAT F ’ J (B

N Ii ” T E R , _ J l R X X , ~
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GLOSSARY

BOOT I n s t a l l a t i o n  of spec i f ic  programs to i n i t i a l i z e  processing

S v s t n ..’m s .

COLD BOOT Initialization from complete off status

WARN BOOT I n i t i al i z at i o n  when some previous  i n t i al i z a t i o n  has been

done , second set in initialization process.

NT C o n t i n u e

c l’!’ C e n t r a l  Process ing U n i t , Computer

CAT Catriode Ray Tube , synonym for control t e r m i n a l

DEC D i g i t a l  Equi pment  Corpora t ion

DEV D v i ..’

DT DEC Tap e

DR Drive

DRT D i ’ ; i t . n l  Rev i s ion  Techn i ques

FCC }‘:x~’n .’rime nta1 Compilation Console. The CRT physically

assoc ia ted  with the PD P— 15 ha rdware  c o n f i qu r a t i o n  bu t  not

s j . . c i F i c~~l l v  a p a r t  of the L I S .  CAT T e r m i n a l  can be used

in l i e u  of TTY .

I M P  1

EOJ I’:~ d of  5 1

ID L1 ’rctif ica tiun , control number , device assignment number

LU L e f t  j a r , !

LP 1 .i t o  Pr I i t . r

N i  ~
‘,. . I :  t ic Ta( .

I I ; ’ ’  r ‘l’a p n ’  Punched  t a ( ’e  iiu ’d to i n i - e r t  c o mp u t e r  vstem ’

PL P lo t

RI ’ S R e s P r e
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RH Rig ht Hand

PiE Remote Job Entry

AS Reset

SAV Save

SC Scale

SM S w i t c h

TTY Teletypwriter

TRA T r a n s f e r

S Y M BOLS

Li = Space/Space Bar

= C a r r i a g e  Re t u r n

7..)
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ATTACHMENT 4 , DRT TEST PLAN

LIS EDIT PROCESS

Status Assumed : LIS initialized , work station activated , c u r rent da ta

file resident on disk. Edit to be completed durinq

one session.

, , t t a c h m e n t  4
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START 
9 

A

REG I STER

!iA, 5ii ’ R I
II  Id ’

LOCK ON

I I
,1 f t

h

1~1 S 121 r t I r a ’> e- ; ,

I’ aq,’ 1 of  I ~
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‘~~~~~~~~~~~~~~~~~~~~ ‘~~~ ‘~~~~~

_[FIND 1 [FIND 1
FEATURE I 

~~~~~~ 
FEATURE I

I FUNCT ION L FUNCTION

_

h
I N

~~~~~~~~~~~~~~~~~~~~~~~~~~

LOCK 

H 

ROCK

_ _ _ _ _ _ _ _ _

MID SEC Ml! SEG

I MODIFY I I

~~PR CALL~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~,i , n~~~~~~~~

1
y:5 

_ _ _

LIS Edit Process
Paqc 2 of 13
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FIND
FEATURE
FUNCTION

M I D  TI’S ;

~.I ~ II” :

LNI~~
R
~~~~~~~~ YES 

_

LIS CI it I’ r ec’e~ s Page 3 of 1 .1
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‘

~~~~~~

‘

~~~~~~~~~~~~~ 

- ‘  ‘

_

-

F I N D  I ESCAPE TO

~~~ 
FEATURE 

~~~~~~~

‘ 

MASTER MODE
FUNCTION

NO FEATURE SELECT
FOUND D I G I T I Z E

YES 
I

B U I L D  HEADER

LOCK (l’T DUTY ROAD)

_ _ _ _ _  I

EN !)  iSER ~ 
D I G I T I Z E

RI I t i  I
(P1:1,171’!’)

2 S I T E

ACCEPT 
NO l ECTURES

______ — ______ — 

F RF5’ISJ N ‘Al L 
~~

.‘ L A )’ ‘PD’!’

____ — _____ 

YES 
— ______ -

LIS EDIT pp  w ’I:SS P~~ i ’  4 of 13
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~~~~~~~~~~~~~~~~~~~~~~MASTER 
SE LECT

I MODE D I G I T I Z A T I O N

I I
I 

SELE CT BUILD HEADER
EDIT (STREAM )

I I I
FIN!” DIGITIZE
FEATURE 1ST PORTION

2N D P O R T I ON

ESCAPE TO;)1:LE’rE REVISI Ri (‘Cr 1, ~ 3 MAC I’l l- I1 ’T 1~1- t A l l  R I ,  .~~‘! F-TEAM PARTITION

‘ T A  I ’  i~: ‘I’ ‘ 

— ________ — 

~~~~~~~~

_ —

NA.’ : - N’ ‘I I. 
I

L~~~~
_ _ 

_

H LIS E d i t  Process
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SELECT I r FIND 1
EDIT FEATURE

FUNCTION

~~~~~~~
FIND H N O ~~~~~~~~~~~~~

lEC TURE DELETE 1

f IND FUNCTION

‘ 1’!  — ‘ 

I I

i REV CALL
i-il-SI F ESCAPE TO

N I I !  ‘.‘ DELETE MASTER MODE I

(P1 :1.1 _ rI :) 
~SWAMP 

___________________________________ 
I

ACCEPT NO 

- _____ - 

~~~~~~~~~~~~~

— — _____

REV ‘Cl i, ~~ 3 I

L,r ’J ’!” N MOD I F Y  
— 

Y
.~
S
____ — ____ J

J

LI S Edi t Pr ocess
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I

- . - .. A



‘~~~~~~~“_ ‘ - _-‘ - - - ‘ - -~~-- ----

_ _ _  _ _ _

-_

SELECT SELECT
DI G I T I Z E  D I G I T I Z E
FUNCTION FUNCTION

_ _ _ _ _ _ _ _ _ _ _ _ _  

I I 

_ _ _ _ _ _ _ _ _ _ _ _

BUILD HEADER B U I L D HEADER
(LAKE ) I 

( SA RI )

I I
D I G I T I Z E  D I G I T I Z E

LAKE TAM

I I —
~~~~

ESCAPE TO ESCAPE TO
MAS’I’!:R MODE 

I 
MAST E R MODE

REV CALL ~ 3 REV CALL ~ 3

ADD LAKE I ADD DAM

L._ _ -_H_._ _
0 0

L~S Edit Process

Paq e 7 of 13
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- -_-_
_ _

SELECT SELECT

I DIGITIZE DIGITIZE
FUNCTION FUNCTION

_ _ _ _ _ _  I
I BUILD BUILD

HEADER HEADER
(CONTOUR ) (SPOT ELEV)

I I I
D I G I T I Z E  D1G 1TTZE

SPOT ELEV

I 
tsc -

~ pi : TO REVISION CCII, ~ 4 I : 1 ’ APE TO

!-C’:--’’!’PR ~P”: F’ ’ ADD . 5’!’ ‘1!!- , SI’)’’!’ MA -TEA ‘1 ’I)l:

L E L E V .

LIS Edit Process
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-. ESCAPE TOSELLCT 
I MASTER MODI-:

FUNCT I ‘N

_ _ _ _ _ _  I
F I N D  SELECT
FEATURE D I G I t IZE
FUNCTION 

• 
Ff’N (’T I O N

_ _  

1 

ROAD )

D I G I T I Z E
( iN 

I 
LT DY RD

I _ ______

l:SCAI’E ‘I’)
END . ‘! ~~

. Ni :N’I’ REV CALL 
~l,’ ‘ ‘ TEl - ’  N ’ I S

II ‘SIFY 5 ADD
(DELETE)  I LT DY RD 1

REV AL L
~~~~~~~~~~~~~~~~~~~~~~ 

I - _ _ _  _ _ _  - _ _ _

5 DELETE I
I’ hI’ I ‘N OF 1)1 RT YES

. _______ — _______ — ______ —

1.15 E d i t  Pr ocess
I a n ’  ‘ I  of 13

I

-4



- -,

P 

-

~~~~~~~~~~~~

SELECT
D I G I T I Z E
1”I’N ( ’TJ  ‘N

BU I LD
HEADER
(FOO TPAT H )

D I G I T I Z E
Fe’ TPATH

1:s ‘M E l’ ’

Rl, C’F1P~ N~ TI

SELECT

EDI’l ’
I”IIN T T ’ lN

REV ‘id .~4
ADJ EXECUTE

FOOT- J J O I N
PATH 

L~~~~
T1

~
N

_-_

LIS J u t  Process
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_
[FIND 1 1 F ’I N D  1
FEATURE I FEATURE
FUNCTION FUNCTI ON

LOCK LOCK

ON ON

_ _ _  _  I
I M I D  SEC. I MIS SEC

MODIFY 
I MO D IFY

~~~~
NT OUR u

~~~~~~~~~~~~~ES 
Y lN’I’flU~~~~~~~~~~~~~~~~~~~’1?

L I lT  E d i t  Process
Pa qo 11 of 13
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[FIND I FIND
~~~ 

FEATURE I
FUNCTION FEATURE

FUN CTION

NO~~~~~~~~~~~~~~~~~~~~~~ NO~~~~~~~~~~~~~~~~~~~~~~~

LOCK 

H 
LOCK _

MID SEG HID SEG
MODIFY 

[

~ MOD IF Y

REV CALL~~~~~~~~~~~~
PT 

~V CALL ~~~~~~~~~~EPT

_ _ _ _  _ _ _ _  _ _ _  ___ _J 

~ O N T o u R # 4
’
~

N
N~~~~~~~~~~ j

LIS Ed i t  Process
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~~~ R M ODE~~~~~~~~~~~~~~~~~ 

[

~~~~~~~~~T

BUILD
HEADER

I 

(STREAM ) 

(~~~
III)

DI G ITIZE 
I

I STREAM

____  I

I 

P:SCAPE To
MASTER MODE I 

___________________

ADD 

CALL

C 
~~~~ 

L 

OI ”I ’I “ I ’  

1
~ 

STRE AM

LIS Edit P r o c es s
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ATTACHMENT 5 , DRT TEST PLAN

DAT REVISION PROCESS

Status Assumed : LIS initialized , work s ta t ion act iv ia ted, cur ren t

data file resident on disk. Revision to be

accomplished during single work session .

S
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C 
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START A

I — _ _  — — __ —

REGISTER I HEADER BUILD
FILE (INDEX CI NT( El-I I

ENTER REV CODE

MASTER • 
DI G I T I Z E  INDEX

MODE CONTOUR SEG

I I
REMOTE JOB 

I 
REV CALL ESCAPE TO

ENTRY ~ 1 MA.T’ I ’ l :b M’ 1)1- .
I N D E X
CONTOUR 

_________________

I ~~~~~~~~~~~~~~~

- - 
_

- 
_

SELECT 

— ___ — ___ — ___

D I G I T I Z E  
I SELECT

I D I G I T I Z E

I HEAD I -T R BUILD
(INTER. .‘(‘N T,IITRI

ENTER REV CODE

REV CALL
I~~~~ 

~

I N T E R I M  
D I G I T I Z E

CONTOUR 
CONTOUR

1 CHG

DAT Revision Process
Page 1 of I’ 
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~1REV CALL
~ 1 

DIGITI .E SELECT
I N T E R I M  CONTOUR D I G I T I Z E

I CONTOUR SEGMENT
~~ Ho I

_  

_ _ _

_- ---‘ I I
I - 

_ _ _

I BUILD HEADER
‘
REV (‘ALL 

DI 11171 - 
(LT DY AD)

C NT ‘t’Rs 1 EN’FI: e REV CODE
‘1 RIi E~ I

I

_ _  _ _ _  

_ _ _  _ _  _ _ _ _ _ _

I 1 D I ’  ; I T I Z E
Dl  - ll ’I/i 

I , ROA D
Co””I a ll-  i: RD ST

- F SD 
I

I 
_ _ _ _

I I 

I C”Ai’E T’
REV ‘A ll Mi~, T’ i ’ t P RR Dl ’

D II)’ 

j  

I 
, 

_ _ _ _ _ _ _ _

, “I UR 

_ _  __- 
J I _ _-_ _  _ _-_ _

DAT P.c i - ion I’r ,c,’,;s
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SELECT 
I 

SELECT
D I G I T I Z E  DI G ITIZE

_ _ _ _ _ _ _ _ _ _ _ _ _  

I

rBUILD HEADER BUILD HEADER
(DAM ) (LAKE)

ENTER REV CODE I 
I 

ENTER REV CODE

I 
H _ _ _ _ _ _ _ _

D I G I T I Z E  D I G I T I Z E
DAM LAKE

M D !

hIS ’ OCLI. 
I I 

REV CALL ~ 3
ADD ‘AN ADD LAKE ~.

L. _ _-  ___- __ - __ 
~ 

DELETE CHARS r 

F

DAT Revision Process
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SELECT SELECT 1
D IGIT IZI - :  DIGITIZE

BU ILD tIEADER BUILD HEADER

I 
) 5  N i l  ‘ T ’ R )  I t ELEV )
ENTER REV (‘ODE ENTER REV CODE

I 
I 

I
S I -  T I T I Z I ’ T  D I G T ’ r I z l :

ELE V SPOT

_ _ _ _ _ _  I I 

I
f : C C A I ’ l :  TO ESCAPE TO

MACi ’l l- N’ Di’ I 
I MASTER MODE

RI-TV CAI L 4 - REV CALL ~ 4

ADD ( ‘I ~~~~ 
II ’ 

I I ADD SPOT ELEV .

L._ _._H_._ _

0 0

DAT Revision Proce ss
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51:1,1-S I’ SELECT
DI G I T I Z E  D I G I T I Z E

I I~~~ 
I

B U I L D  HEADE R BUILD HEADER
(LT DY AD ) (STREAM)

ENTER REV CODE I ENTER REV CODE

I I
D I G I T I ZE DI G I T I Z E

ROAD
S IT ’ RIEN’I’

—________ I I

I 
_ _ _ _ _ _

ESI.’AI’E TO , ESCAPE ‘FO

T”A ’ T’SR RI’ 1’! I 
I M A ST I : R  M OD E

REV ‘ ‘Al l H 5
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I I REV CALL ~ C
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JOB
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INPUT 
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SYNBEP
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MISSION
of

Rome Air Development Center

RA.X plans and conducts research , exploratory and advanced
developnent programs in command, control, and comsunications •

(C3) activities, and in the C3 areas of inforrnatior4 sciences
and intelligence. The principal technical mission areas
are covm,unications, electromagnetic guidance and control,
surveillance of ground and aerospace objects, intelligence
data collection and handling, information system technology,
ionospheric propagation, solid state sciences, microwave
physics and electronic reliability, maintainability and
ccaipatibility.
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