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I NTRODUCT ION

This report describes the manual voice input s y st em of the National Aviation
Facili ties Experimental Center (NAFEC ) Prototype Ms.. Weather Dissemination
System. A general overall descri pt ion of the manu al voice subsys t em is
presented , fol l~~ed by a de t a i l ed  descr ip t ion of the vo i ce encoder and the
voice decoder elements.

BACK GROUND

The Mas s Weather Dissemination Exploratory Engineering Model (fi gure 1) was
develop ed to test and evaluate the application of dig ita l technolo gy to the
mass dissemination of m e teorological and aeronautical information.

A Department of Transpor ta t ion (DOT) stud y , “A Proposal for the Future of
Fli ght Stations ,’ dated August l97~~, recommend ed that greater emphasis be
p laced on the mass dissemination of aviat i on weather briefings at fligh t
service stations (FSS s) and that the one-to-one method of briefing he
reduc ed or eliminated .

“There is a need to reduce or eliminate the one—to—one method i i !  br i e fi n g ,
parti cular ly for heavil y trave l ed routes or repetitive briefings. The
function lends itself quite well to automa t u .n . Therefore , autom ation (c ,l f
briefing ) and mass dissem ination should be emphasized .”

DE S IGN OBJECT IVE S

The design ob ject ive s of the Macs Weather flic~~~m inat ion Fxp l ’ r a t ’ r v
Eng i neering Model arc:

To provide , throu gh o n e — c a l l  • ‘ni —number sei~vi i i -  1

a. Access t o  any of five recorded h r u.- fin g~..
b . Access to a fli ght service cp.- u a l i s t .
c. Access to Automated Flig ht PLa n System to t i l e , amend , and close

fligh t p lans.
2 . Reduce specialists ~~ rk l oad by:

a. Providing updated , accessib le , recorded weather briefings.
b. Increasing thp efficiency with which specialists enter information to

the recorded bri efing system.
c. Almost entirely eliminating recordin g of spok e n  information by means

of automatic message c o mp os it i o n  by phrase selection fr~vr preforma t ed menus.

1
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d . Providing fli ght pl an recordings wi th feedback .
e. Automating the fli ght plan filing process.

3. Impr ove service to the p ilo t by pr oviding :

a. Synchronou s a c c e s s ;  i . e . ,  the presentat ion of a ri-corded br ie f ing
f r o m  the beg inning to any p i lo t .

b. One—number access (briefing/caller multi pl ex). Any p ilot calling the
sys t e m v ia the one telephone number can access all FSS services.

c . All—p ilot access. Any p ilot with any telep hone can access t he
5 yst em .

d. No—break update .  t p d a tes in the recorded b r i ef i n g s  are t r a n sp a re n t
to the p il ot.

4. To pr ovid e operational economy by :

a. Reduced line cost s . O n e — c a l l , one—number s e r v i c e  w i t h  s v f i t t-m
f unct  ion t o  c a l l e r  mul t up l cx r e s u l t s  in the dvnami c allocati on if t e l . p honi-
line use , thu s reduc i ng idle lin e s.

OPE kAT I~~NAI. DESC RI P T I~ N

MANUAL VOICE INPUT SUBSYSTEM.

The d e t a i l e d  f l o w  d i a g ra m s  ‘t t he  ma nual v. ’ l c . - input s u b sy s t e m  a re  i nc luded
in the appendix of this report. The specialist conso le c o n t a i n s  three system
sube le me nt s .  A d uag r~rr of th e manual voice Input ~‘sv s t ent i s .~ho~ r: in
I i gure .~ A mu c r ophon.’ and a diii pre amp ii I ie r , wh i ch a r ’  I oc at . 1  a the
spec i au at  conso le , and he v i • - •‘n dc r enable  the sp’ i at  i c t t ’  speak
mea~ age s unto the s yq ti ~ i. A l ’ uIspi’ake r , lo c a t e d  on the s p e c i a l i s t  c o n s o le ,
.i n i  the v ’i ce de od .-t enabl e the s r e c i a l i c t  to l i c t e n  i i  prev i iuc lv  spoken
mescage c . A c omput .- r t e rmin a l (c’r’ sis ti ng of a ‘tirac I ni t. ’r , an Ann Arb or
keyboard , and an Ann A r bo r  c a t h ’ d . — r a v  tub e (CR1) c ’nt rot Icr) allow s th e
sp.- : u a l i c t  t o  i n t e r a c t  . it h  the  p r o c e s s o r .  The Ann Arbor  CRT ‘r : t r ’ l l . r
c.~~~*in i..a t e c  wj  ~h the  rr o c e c c ’ r  v i a  an RS — ’ 1.~ i nt e r fii e .

The NAFEC Mass W e a t h e r  D is s e m i n a t i o n  Sy s t e m  is c o n f ig u r e d  t o  d is ’1. -mi nate fiv e

differe nt messages , each of which c an  be a maximum of 10 minut e s du rat io n.
Each message is qubd ivi d ed unto 15 message segments . Messages  are auto-
mat i ca l lv  composed by speaking message segment s i n to  the s y s t e m  one at a t ime .

The d u ra t  ion of message segments can be v a r i a b l e  in length , the only restric-
t io n being that the sum t o t a l  tim e of a l l  a c t i v e  segments cannot exceed the
maximum system capac i ty of 78—m inutes. Message segments w h i c h  are c ommon to
a ll mess age s are upda ted  s imul taneously  and a u t o m a t i c a l l y  for a l l  mes s a g e s
when a message segme n t input us made.

The s p e c i a l i s t  cont ro ls the sys tem through a CRT te rm ina l .  He enters
‘mmand s via a keyb oard and observe s the response on the CR1. The comma nds
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provided for the s p e c i a l i s t  i r e  e n t i t l e d : TALK , REV IEW , UPDATE , KILL , MAP ,
L I S T h N , PLAYMCK , DELETE , A BO RT , and HELP.

l~ien the specialist t y p e s TALK on his cons ole f o l l o ~’.d by “i ssage segment
n ame , the p r o c e s s o r r espo nds  w i t h  a visual displa y I t he  WO! ! TALK , and t h e

specialis t then beg i ns speaking th~ m es s a g e  seg ment  m t  t he  sy s t e m . The
processor enables the vo ice encod er .in i beg ins St or i rig d ig it  u .ze d  v O ic e  dat a
unto an appropr iate c u e  d a t a  l i e . A l  t e r  hi’ has spoken  the rm ’ ssa ~’e
segment , the sp e cialis t . Ie p re s s . ’s the a r t  i . i g ~ r .  t u r n ~ . v .

At  t his t ime , the rm’ssagi ’ st’gni~nt j u ” t  spoken i n t o  t h e  s v t ~t . ’m is  n , i  ve t
av a u la~’ l e  for  d u s s e r n u n a t  ion .  The t’PdAiF cxn ~~~r il mu St he i xi ’  i t  . 1  he f ri- a
mes sage us ava i lab le t , ’r . l u s s e m u i t , i t i o n .

The spe c i a l i s t  can r .’v i i ’~ tb.’ message segrmn t l i s t  s p o ke n  in t o  t h e  sv ” t i i n  hi’
ty p i n g  t he word k~ V l  ~

‘. to ll .ve d by t h e  its’ s s a g e  seg ment  name . The p r . c e .’.s.’r
ret r u eve s the .ip pr o : t  i .i t • vo i ci’ If a i i i . nv.  r t s t h. Ii g It  i e l  v o i c e  t o
aud i o in h,’ ye i c .  l ec ’ i e  r , mi ni p1 ac S i t  to I . ci al i at I a -i loud~ peake r

~~ien t he s p e c i a l i s t  i s  s i t  i d  i . !  ~ it h t b .  messiigi -~. c r n~ nt • h. t y p e s  l’PDAT E ,
f I l . .v• i by tb. r,’ ~ c.ig. s i ’ .’ ’ i nt n~~ne . r~ . t M A T F  c .crrna nd r.’pl a c . ’ s  the
c i  re nt  vo uc ,’  dat a t i l e  : : inc . s i ~~t s ) w i t ! ’  t h  . ‘~. ve i~ , d a t a  il. . The
0 1 votce dat  a i i . ’ ( i t  n. ’ •‘X i ‘ i t S )  is put in .I t 1m .~~ .1, l av,’d  d. l e t ’ ’ l i s t  , and
w u l  I he deli- t e l  by th .’ sv ct .~r ati t ntat ica l  lv  in 10 r~i i 1 : t . ’ s .  I t  s p e c i a l i s t
u s  riot sat i s t  i ’ d  w i t h  f .  pr ev 1c~J slv sp. k.’n rm’ssage segrr~’nt , Ii. can e lim i nate
i t  by ty ping the word ~:: . The !ILL c.s’nn.ind d e l e t e s  t b .  c u r r .n t  vo l .’’ f i l e
im~~~.i i a t e l v  and m a k e s  i t  av n i la ’~Ie ‘r : r .  next spo~~. n  -i s ’ . .i~ ’e  c . ’ . r~ t r t .
Should t he ~~~ i a l i ’ . t  t ’ r  c ’ t t t ’ ’ n v -* ‘! t h e  c u rt  i t l y  sp~~ . n t’i.’s’ .i~’,

s •‘~~ r~ n t  , hi’ c ii’. r e t  t i ‘v .  i by p u ng Ct’s ~b’~ I . The  pr oc c ‘1 W i I I r . .

w i t h  t i e  nalrs’ ot t he  la st tts dS a~’e s~’grts’nt ~ i b  ~‘ .i’ . s p ’ k e i i  i f l t o  t t i ( ’  ~v ’.t i ~~~.

,, c ~~~~~ id a 1 1 ~~‘ ‘. he p . c  i a l a  c c’ rrx n i t  r a Ii i ni’ t h. s ;i~’
s .‘,‘nw n t •‘n t a n , ~~ sc a g . . 

‘ c i  vp i nc ~A P • ‘1 1 o~~.- V .1 r~. s a i’.

• t t ’ .’ ’. t  oc.’ s c r ,:i~ . . l i s t  ot  ii I ~c s  si t  t o i s s . i g . ’  a ~~~~~~~ n~wie c Sri .!

i n d i c a t e s  vii i ch r the -
~~ ‘ sc .ig. s i g  ‘—. i t .  r r . r i  t Ic act lvi i . . . , ha ve .t i t  a

cu r r •‘ n t I y e n  .‘ . 1  u.n h. .% c c o  i a t .  ! i 1.’

.‘ a p e .  is I u s Can I i a t . ’ n t o a t t V  . r ‘ n t  l v  .i i vi r. S c i  rs’  t o v. r i y

i t  a “x i  a t  en , , ’ or Vi ’ I .‘ qua l i t  v . .i . • 
~ p ing I ~ I Y. , ~ 11 ‘~~~. 1 by . r~s

s e g m e n t  n .m.’ , tI- ’ t~r.n ,’ccc’ r r ’ t r i” v . ’ c t I . a p : T ’ p t i a t ’  v o i c .  ~~~~~ l i i ,’  and
p lay s i t  t h r  i .’ u ’ I ‘ i ; d c : .  .t~~.’r v i  i th . V.  u ’

Art entire rnessae an ii ” r~’ni or. ~~ • a ; .  i a l i c r  ‘iv t~~~p i i c  PI.AYBA ’K and
t v ’ .’ r~~~ssage  nan.’ . F. ,i h c i t  r .’i~~ i v  S c t  i \ .  r ’w - s s a 1~. s , . ’rtw nt s.4 u c t ’  c ’n ’t i t u t e ’ .
t he —i.’~~aage i s  p l ay . ’ .! t’ toug t~ ‘ ‘ ‘ ..:d’.p. aket v i a  t • v. ’ i c .  1.’ . . t .

A me caag. ’  segrs  ‘t c a n  “ e dcl ’ id ~~~, ! ‘. i T ’  and rh . .-
~ 

q 
~~~~~~ ‘u ’ gr s ’ f l t

name wh i c h  i s  to “ e 1, ’ l ’ e d .  Il .’ V i L”  i’ . ‘i i. ‘ r ‘ ‘a t  — “ ‘ s i c .  se gment
t hen ~l s~ ed Ofl .1 t ire — 1 1 ~v.’d l i l t  ‘ ii c i  . ‘ . ~‘u nut ‘ 1st ‘‘r , that v i  c.
d a t a  t~~l.’ is  i t  rat  i c a l  lv  ~~ ‘ l ?  ~‘,‘ f r r ~~ ’’ .’ sv ’.’ .‘~~

S
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reg is ter , and a DAC—7 b compand i ng di g i t i a l— t o — a n a l o g  converter. The
analog— to—digital converter is fabricated as suggested in  the Precision
M onoli thics Inc . ~~C—76 data shee t dated Apr i l  l 97b under the categor y of
“De tailed Encoder Connections. ” Detailed t imi ng c o n s i d e r a t i o n s  for D142502
successive approximation reg ister are found in the National Semi conductor
(TTL) Data Bo ok dated February 1976 on page s ‘~~

-
~~~ throug h 4-10.

Five—bi t voice sample. fr~~ the anal og—to — di g i tal converter are fed to the
m u l t i p l e x e r wh ich  assembles the voice samples into l b —h u t  words , Wh en the
mul t iplexer has assembled a 16—bit word , the word i s  p laced  in  memory .
Implementa tion of the mult i plexer was accompl ished with 7~~l7 5 and 74174 D— typ e
flip—flops.

Memo ry prevents  the p o t e n t i a l  loss  of d i g i t i z e d  v o i c e  d a t a  wh en the processor
is t emporaril y too busy to respond to the encoder ’s data available request.
.~igh t 1D40105 first—in—first—ou t (FIFO ) memory integrated c i r c u i t s  were used
to implement a me~~ ry or ganized into 34 words of 16 bits per word . Detailed
infor mation emy be found in RCA ’. preliminar y da ta sheet for the ~D60l05
in tegrated circuit , which is da ted April 1977.

A t any t ime that data are available in the memory , the proc e ssor is
in terrupted via the contro l logic. Menxt ry data are then presented t~5 the
pr ocessor in terface. Interrupts continue to be generated until the memo ry
con tains no ~~re voice data.

The clock de termine s the samp le rate of the encod e r. It is c r y s t a l —
con trolled and d i g i t a l l y  variable via s trap opt ion s. The clock us used by
the control logi c and u s buffered to all other voice boards in the sy stem . A
crystal— controlled field effect tr a n s i s ter (FET) osc i lla t or and three 741 7 7
presettabl e four—bit b ina ry counter s were used to implement the clock .

VOICE DECODER.

The voice decoder takes dig i t a l l y  encode d voic e data frcrm the pr ocessor ,
converts the d i g i ta l voice samples back int o the analog doma in , l ow—pass
filters t he r~~ ana l og voice s ignal , and a m p l i f i e s  and pla y s the filtered
voice sigi~al in to a loudspe ake r (see fi gure 5).

Six teen—bit data words are presented to the decoder memory via the pr ocessor
in terface . The meam r’v is organized into 32 words , 1 6 bits in lengt h , and is
im pl em en ted using 8 CD4O IO5 FIFO memory integrated circui t s .  Specific
in terconnect ion data and t iming con s id e r a ~~uon s for the FIFO mes~~r’v are
available in RCA ’s prelim i nary ~~4OlO5 data sheet dated April 1977 . Wh eneve r
the me~~ rv has a vacan t word , it i nterr u pts the processor to fill that
vacanc y . Interrupts con tinue until the memory us full. The ermo rv allows
voice to be continuously generated even when the proces ssor is tem poraril y
t oo busy tc r e spon d t o  th e decoder ’s data re quest.

Da ta fr~~ the me~~,rv are pass ed through a d em u lt i p lexer which s epara t es the
5—bu t voic.’ samples fr c~i the l u—bi t word . Three 74153 integrated circuits
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