AD-A180 125

Research Product 86-31

A Self—-Correcting Compass Course
for Training Dead Reckoning

ARI Field Unit at Fort Benning, Georgia
Training Research Laboratory

October 1986

DTIC
L
S\ MAY 1 3 1987

E

U. S. Army Research Institute for the Behavioral and Social Sciences

Approved for public release; distribution un“m8§ - o "A;‘
T 5 1o vvug



-

S e

-

P . .

A "“9"’.."%

U. S. ARMY RESEARCH INSTITUTE
FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency under the Jurisdiction of the
Deputy Chief of Staff for Personnel

WM. DARRYL HENDERSON
EDGAR M. JOHNSON COL, IN
Technical Director Commanding

Technical review by

Joel D. Schendel
Carl Lickteig

NOTICES

EINAL DISPQSITION: This Ressarch Product may be destroyed when It is no (onger needed. Pleass do not
return it to the U.S. Army Research institute for the Behavioral and Soclal Sciences,

NOQTE: This Research Product is not to be construed as an officlal Department of the Army document In its
present form,

R} J : 1A A L)
e ) ’ M) L) 3,08 *,
wan et °A‘ 'c‘ OGO h‘.k.a'.‘:a':’ Y e 0O, ‘(., e ‘l‘.‘» I'Q.l‘c‘ﬂ N

' -\\',."..'\
LR

LK., . y
T,

.\.
-
3

1"

i

o

S

Ik %

“ain

3
»



UNCLASSIFIED
SECUNITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

REPORT DOCUMENTATION PAGE BEFORE COMBL B ru
[T, REPORT NUMBER

2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG N

ARI Research Product 86-31
4. TITLE (and Subtitie)

S. TYPE OF REPORY & PERIOD COVERED

Research Product
A SELF-CORRECTING COMPASS COURSE FOR TRAINING August 1985-June 1986
DEAD RECKONING

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(a)

Georgann Lucariello, William H. Greene,
Richard Moffett, and J. Treacy O'Hanlan

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

ARI Fort Benning Field Unit AREA & WORK UMIT NuMBERS
P.0. Box 2086 2Q263743A794
Fort Benning, GA 319%05-0686 323H1

11. CONTROLLING OFFICE NAME AND ADDRESS

12. REPORY DATE
U.S. Army Research Institute for the Behavioral October 1986
and Social Sciences 13 NUMBER OF PAGES

5001 Eisenhower Avenue, Alexandria, VA 22333-5600 28
4. MONITORING AGENCY NAME & ADDRESS({( diflerent from Controlling Office)

15. SECURITY CLASS. (of thie report)

. Unclassified

15a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (ol the abatract entered in Block 20, I different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reveree eide if necessary and identify by block number)

Land navigation

Land navigation training
Compass

Dead reckoning

,l . ’ 20. ABSTRACT (Tantfaue an reverse side If meceesary and identity by block number)

hﬁ . °“ Dead reckoning involves navigating by distance (pace count) and direc-

h‘f tion (compass azimuth). The purpose of this paper is to describe a self- .

hﬁ correcting compass course designed to train this skill. Additionally, a :
computer program has been written that can be used to generate the azimuth

P and distance for each leg of the course, facilitating course set up. The

e compass course can be easily modified to work in any training area to assist

K (continued)

By

o

o DD ,"S%". 1473  coimow oF 1 nOV 6515 0BSOLETE

- Benlde . UNCLASSIFIED

o

SECURTY CLASSIFICATION QF THIS PAGE (When Dete Encteced)

+

. . . . B . - . x . LR TR Y
OO0 o O L . O ” N AL 3 TN " L Tx T o X CA S O Y SRS A AT T
RN hl;e;l‘g_,'!';.‘nq.l:.."a“i',' A TR w,b?n’i’,;& et ..Al,s’i\s"l,:?i,c Tt ‘qu’o".!’ '»'.’Q,‘n‘-"a_ £ 8GN, Ca il

DA i e WAL M ?“é‘,‘ COORMA g ¥



N

t ,,Jr

W . ) UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)

o

fzi ARI Research Product 86-31

’ l"

Ty 20. (Continued)

S

% and reinforce training on dead reckoning. Similar courses have been used

L { by the Rangers and Special Forces to increase soldiers' confidence in
0 their navigational abilities. Advantages of the new course include its
?3: self-correcting aspect and the fact that the soldier is forced into using
»%} an accurate pace count.

e R‘-

R )

q::'i

:!,-' —— BT T—

A Accessicn lor

i&i“ — . e e N

o TI5 GRA&D g

DTIC T3

} Innancunced 0

0 Justification . |

i

)

el By

! _Distribution/

_ | Availability Codes

:;:, ; lAvall and/or

| Dist Special

Ayl
l!.‘ 4

1&:‘;, A-/

UNCILASSIFIED

= i1

SECURITY CLASSIFICATION OF TKIS PAGE(When Dats Entered)




‘ Research Product 86-31 |

A A Self-Correcting Compass Course
g for Training Dead Reckoning

i Georgann Lucariello, William H. Greene,
ot Richard Moffett, and J. Treacy O’Hanlan

ARI Field Unit at Fort Benning, Georgia
KR Seward Smith, Chief

Training Research Laboratory
o Jack H. Hiller, Director

ey U.S. ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES
Sy 5001 Eisenhower Avenue, Alexandria, Virginia 22333-5600

&g ) Oftice, Deputy Chief of Staff for Personnel
Department of the Army

RO October 1986

Army Project Number Training Land Navigation
2Q263743A794

ey Approved for public release; distribution unlimited.

s iii

Aoy, My U 29 ) s, 50,0 ) A 48 Un e ™) q » UM LU ) i ( >
RGO SN ’A‘-'x‘-v‘-,';'"’oﬁ'-‘;'.,,o. & -.’."‘e@aﬁ'*.’#v‘\";, DeCOvh \""ai‘, i ,t"fu* '5"'1“ LU CUM U NN Y SR R o'."'"Jho‘,‘.s“!'-‘o';‘c“'o‘?‘t",, P DA




et N

e FOREWORD e
Yah ¢

l"'\;_,

1t

A

J."?

,uﬁh As part of the U.S. Army land navigation training, every soldier learns

to use a compass and measure distance using a pace count. This form of naviga-
tion is called dead reckoning. Although dead reckoning is an important naviga-

ébw‘ tional technique, effective means for developing azimuth and distance determi-
gb{ nation skills are lacking.
L]

§§$‘ In response to this problem, the Army Research Institute, in cooperation

Syt with the U.S. Army Infantry Center at Fort Benning, Georgia, developed a self-
correcting compass course, which can be used in a parking lot or in a field

o and which is designed to test a soldier's ability to use a compass and pace

3'3» count. An accompanying computer program that enables the instructor to spe-

e cify training area dimensions and that provides randomly generated azimuths

and distances for the course set—up was written.
S %g'/

P EDGAR M. JOHNSON
A Technical Director
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A SELF-CORRECTING COMPASS COURSE FOR TRAINING DEAD RECKONING

EXECUTIVE SUMMARY

:'1 "’

N

S Requirement:

‘34# All soldiers need to know how to use a compass and to determine distance

#?b! using a pace count. However, there is currently a lack of effective means to

@hs train these dead-reckoning skills. In response to this need, a compass course

RQH that can be set up quickly, provide detailed error information, allow varying
1]

M number of soldiers to train simultaneously, and be used in a variety of train-
ing areas was developed.

o
b
33?; Procedure:
Jooh .
4&3{ A compass course was set up so that the outline of stakes formed two con-
s centric rectangles. The use of concentric rectangles forced the navigator to
ﬁﬁb use both azimuth and distance, the two components of dead reckoning. A com-
l§§ puter program was written so instructors could specify course dimensions; the
F azimuth and distance for each leg of the course can be generated to facilitate
¥ course set-up.
S
At
:¢Q‘~ Findings:
:% ) The self-correcting compass course offers opportunities for dead reckon-
'b#' ing and land navigation training enhancement. The training advantages to this
gl course are that it can be used in areas of limited size, that soldiers are in
J an easily controlled area, and that errors are self-correcting.
Jc.l;o'
o
Rk
hu Utilization of Findings:
1%
K
,f%ﬂ The self-correcting compass course is designed for use in both unit and
) institutional settings and can be used to improve dead reckoning skills. The
{Qqs computer program allows the trainer to specify course dimensions to accommo-—
'&}; date virtually any training area. In addition to facilitating course set-up,
:5@? the computer—-generated azimuth and distance information allows for the detec-
:3' tion and correction of soldiers' errors during dead reckoning training.
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3 A SELF-CORRECTING COMPASS COURSE FOR TRAINING DEAD RECKONING
AN
jég
' . INTRODUCTION
i
::ﬁ Move, shoot and communicate 1s every soldier's mission. However, teaching
li; the soldier to navigate accurately and effectively can be a trainer's nightmare.
:'* This is especially true when personnel at city-based Reserve Officers' Training
i Corps (ROTC) and Reserve components are required to teach and practice

i navigational techniques where training areas and/or the terrain may be limited.
NN

o

_i; Dead reckoning is the ability to navigate by following an azimuth and using
o a pace count. It is an easily taught land navigation skill that is useful in
45 dense terrain, such as jungles, as well as in low-visibility conditions. Ranger

. and Special Forces cadre use a compass course to increase soldiers' gkills and
)\* confidence in dead reckoning. For example, if a soldier training to be a Ranger
§?3 receives a NO GO on land navigation, he is required to receive additional dead
§h£ reckoning training.
L)
"‘
bk One course is embedded in an overgrown wooded area. The course consists of

At engineer stakes marked with numbers, placed in the ground in a rectangular
pattern. The stakes are approximately 7.62 meters apart with the overall

‘{f dimension of the course approximately 38.10 meters by 68.58 meters. Each
l»: soldier is given a series of azimuths and corresponding distances and is
;3 required to move from one point to another, recording the stake number as he
2 goes. Upon finding the required number of stakes (3 to 10), he returns to the
. instructor for feedback on his performance.
N
;jé This type of compass course provides an effective means for evaluating a
XN soldier's ability to follow an azimuth. However, the use of only a single
.S rectangular array of stakes does not provide for the evaluation of both dead
@ reckoning skills, that is, following both an azimuth and pace count.
;) Additionally, scoring is a problem. The soldier is given all azimuths and
f" corresponding distances prior to navigating the course. Thus if the soldier

makes an error on an initial leg, then subsequent legs also will be in error.

There are at least two ways in which this course can be improved. First,

e to evaluate pace count, a concentric rectangle of stakes is required. This
A second rectangle of stakes forces the navigator to discriminate distance between
o two stakes along the same azimuth. The second way to improve the course is to
oo rectify the scoring problem. This can be done by making the course self
4 :: correcting. 1In other words, Instead of giving the soldier all azimuths and
a "o corresponding distances prior to navigating the course, he is given a starting
stake, from there, a new azimuth and distance is provided at each successive
. stake.
.33 .
;NQ SELF-CORRECTING COMPASS COURSE

On an open parade ground, 200 meters by 260 meters, stakes (numbered tent
pegs) were laid flush to the ground so that the soldier could not sight on the
stakes. The distance between stakes was 20 meters. An lnner rectangle of
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A
;”Q stakes was added. The inner rectangle required the soldier to use both azimuth
iﬁ and pace count to determine the correct stake number. For example, if the
?ﬂ target stake was a stake in the inner rectangle, but the soldier's pace count
. was long, he would end up between the inner and outer rectangle. Therefore, he
,kﬁﬁ must attend more closely to his pace, or adjust his 100 meter pace count for
L‘% that terrain. Thus, a soldier's error was detected if he strayed to the left
) or right, or was long or short of the intended goal. Figure 1 represents the
» course layout.

&
."
0

i

&4 260 m
e

20 m4

TN

)
hf? K 3K | 24 25 26 27 28 29 30 31 32 33 34 35 36 37
" 20 m
:i.f —% .23 66 67 68 69 70 71 72 73 74 15 76 77 38

\

A
L’ 22 65 78 39

o

.’*‘i

b 21 64 79 40
Lo
ot 20 63 80 41
"'l" .
“w 19 62 81 42 1
- 200 o
T 18 61 82 43
&

iy
oy 17 60 . 83 44

I 1
‘,{ 16 59 84 45
A
'? { 15 58 57 56 55 54 53 52 51 S0 49 48 47 46
o
Vet
';:::1' _¥ 14 13 12 11 10 9 8 7 6 S5 4 3 2 1
PR\
"k Figure 1. Self-Correcting Compass Course
&

/
3:
- To begin the field exercise, the soldier received a starting stake (1, 2,
$" . 3, « « » 84) and lane identifier (A, B, C,. . . J). Frou this point, he checked
oy his lane identifier (e.g., 1A) to determine his required azimuth and distance.
?k_ After traversing the distance, he marked the stake number on his score sheet.
H
W
o
‘ .
' »

"i
e 2

> 25D '« \ » -Av.-tﬂ.):‘ -,’- " W87 AT % -‘--,s
W A :i‘f":“t?l"él't’\'t.‘l.n 'n‘l () l‘o l’%‘".‘ -.lﬂ‘l v l‘u d""'- )L W », Q.“q A ﬂ! '.‘\.!.ﬂ, PO (™



A Ay

Y e s 2

A

He recorded his next azimuth and distance, which were posted on the stake, based
on his original starting lane letter. The following would be located at Stake
#1.

Lane A B C D P |
Stake 1 AZ 333 305 329 312 321
DIST 224 316 733 297 256

The course was designed to be self-correcting. For example, if the soldier
went to an Incorrect stake, he was given an azimuth and distance based on that
stake. Upon returning to the scoring/instructor area, his errors (short/long
pace or left/right drift) were identified. In the example below, a soldier was
assigned to 1A and was required to find four stakes.

Route Starting Stake #1
Lane A
Correct Stake

AZ 333 #32

DIST 224
AZ 158 Correct Stake #2
DIST 215
AZ 309 #24
DIST 312

Correct Stake

AZ 94
DIST 261

Correct Stake #38

However, if on the first leg and each successive leg, the soldier drifted to his
right, then his route resulted in the following course:

Route Starting Stake #1

>
. .0':""1'1'0 0 l% Y. l |

AZ

AZ
DIST

333
224

174
201

294
197

114
224

Correct
Went to

Correct
Went to

Correct
Went to

Correct
Went to

Stake #32

#33

Stake #4
#5

Stake
#19

Stake #3
#4

After outlining the intended course versus the actual course (see Figure 2), the
ingtructor's feedback on this soldier's performance was that he continually

drifted to the right and must compensate for this drift.

The instructor also

emphasized that this error would become much worse over extended distances.
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COMPUTER PROGRAM o

This course could be initiated easily and used in any training area. The ::

following is a "flowchart™ for the computer program: 2

i

1. Dimension Navigational Course matrix, Path Number matrix, Distance array, [

Azimuth array and "Its's Chosen” array. T

R

3 2. 1Initialize variables 3

» ‘

L] P

Y 3. Ask to output to Console or Printer. Open device accordingly. i

4. Get navigational course information. R

L) ¥-

o 5. Set up navigational course matrix and print it. I

. Y

1 6. Get starting stake number and find coordinates (xl,yl). E

’

7. Set error value to 0. Get proposed path stake number and find coordinates f

! (x2,y2). -

- A

:‘ 8. Find distance and azimuth. -

4 -

9. Check stake number, distance and azimuth for errors. Set error value. !

~

10. 1If error value 1s 1 then go to 7. N

~

4 |

A

: .

ol

NOYESFF :
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2 11. Set stake number in "its's chosen” array.

- > -
SR A

12. 1If more paths then go to 7.

L} 5;
' g
; 13. Print distance and azimuth for paths per starting stake number. &
i

o ‘
3 14. Clear "it's chosen" array. g
; 15. 1If more starting stake numbers then go to 6. %
: 16. Print chosen stake number for paths per starting stake number. Y
X A
i 17 . END. :E
{ A computer program, written in Basic (see Appendix A), was used to generate ;ﬁ
I the azimuth and distances for the compass course (see Appendixes B and C for .
: azimuths/distances and correct stakes, respectively). Refer to Appendix D for §
h course layout, equipment, instructions, and scoring procedures. £
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jf,,;;g: APPENDIX A
. 'v‘.“,
o BASIC SELF~CORRECTING COMPASS COURSE
"1';’9;
(i%“, 001 Rem Land Navigation Program
s 002 Rem Self Correcting Compass Course
) 003 Rem Written by William H. Greene
tat 004 Rem
005 Dim nc$ (20,20), pn%(20,400), ds%(20), azZ(20), 1cX(400)
fﬂrd 006 for y =1 to 20: for x =1 to 20: nc$(x,y)="": next x: next y:
;tf_;;‘r c$ = chr$(147): ch$ = chr$(19)
iﬂﬁg 007 print c$;"Do you want output to": print "(p)rinter”: print:
ity print "(c)onsole”: d = &4
RN 008 input a$: if a$ = "¢” then d = 3
009 Rem
§$ﬂ2 010 Rem Main Program Logic
4}4? 011 open 4, 4, 7: print #4, c$;: gosub 100: gosub 200: poke 53280, O:
e poke 53281, 0
;}y& 012 print #4, ch$; c$;: for s =1 to ns: z = s: gosub 300: x1 = x: yl = y
RN 013 for p =1 to np: er = 0
P 014 pnZ(p,s) = int(rnd(l) * (ns) + 1): if pnZ(p,s) = s then 14
;55: 015 z = pnZ(p,s): gosub 300: x2 = x: y2 = y: gosub 400: gosub 500:
»a&ﬁ if er <> 0 then er = 0: goto 14
alen] 016 1icZ(pnZ(p,s)) = 1l: next p: sl = 1: gosub 600: for a = 1 to ns:
RHAN icZ(a) = 0: next a: next s
A 017 print #4, ch$; c$;: sl = 4: gosub 700: print #4, ch$;: close 4: end
018 Rem
'ﬁgr 099 Rem Navigational Course Setup
2$.‘ 100 input "enter number of stakes east-west”; e: if e > 20 then gosub 120:
Sy e goto 100
;ﬁsﬁ 101 input “"enter number of stakes north—south”; n: if n > 20 then gosub 120:
it goto 101
) 102 input "enter number of paths”; np: if np > 20 then gosub 120: goto 102
;&ﬁﬁ 103 input “"double rows-columns(l-n / 2-y)"; rc: i1f rc < 1 or rc > 2 then 103
Sﬁjf 104 1input “"enter distance between stakes"; ud
! 105 1input “"enter minimum path distance™; mp: 1if mp < 1 then goto 105
Lot 106 ns = (e * n) -~ ((e = Tc * 2) * (n - rc * 2))
RO 107 ne = (e -1) * ud: nn = (n - 1) * ud
108 print #4, " your course is"; e; “"stakes east-west and”
> 109 print #4, n; "stakes north-south. You will have"”
‘*Eg 110 print #4, ns; “"stakes with”; ud; "meters between each."”
i 111 print #4, " The size of your course 1s”; ne; “meters”

:§‘V ‘ 112 print #4, " east-west by"; nn; "meters north-south.”: print #4, np;

! 113 print #4, "Paths will be plotted from each”
114 print #4, " stake. The minimum path distance 1s": print #4, mp; “"meters.”
A etipd 116 t§$ = "": for 1 = 1 to e: t$ = t$ +" ": next {

? jQ 117 print #4: print #4, t$; " N": print #4, t$; "W + E": print #4, t$; " S":
! .% print# 4
:Jq% 119 return
<, 120 print "must be less than 20”: for £ = 1 to 2000: next: return
. 198 Rem
‘;"::gi 199 Rem Setup stake# to nc$-location
YO
:'o"h
‘f'?::f' 6
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o
l”::t’
.,“s
igﬁ 200 print #4: sn = 1: for y = 1 to rc: for x = 1 to e: nc$(x,y) = str$(sn):
bq‘ sn = sn + 1l: next X: next y
ﬂﬁk 202 for y = (rc + 1) to (n - rc): for x = 1 to rc: ne$(x,y) = str$(sn):
‘W sn = sn + 1: next x
203 for x = (e + 1 - rc) to e: nc$(x,y) = str$(sn): sn = sn + 1l: next x:
Qa; next y
%:ﬁ 206 for y = (n ~rc + 1) to n: for x = 1 to e: nc$(x,y) = str$(sn):
731 sn = gsn + 1: next x: next y
z$ : 205 1n = len (nc$(e,n)): for y =1 ton: for x =1 to 3
N 206 1lc = len (nc$(x,y)): if lc < 1n then nc$(x,y) = " " + nc$(x,y):
. goto 206
iﬁé 207 print #4, nc$(x,y);: next x: print #4: next y: return
oy 298 Rem
:ﬁf 299 Rem Find x,y coordinates of stake#
ﬁﬂ? 300 for y =1 to n: for x =1 to e: 1f z = val (ne$(x,y)) then return
W 301 next x: next y: er = 1l: return
398 Rem
gt 399 Rem Find Distance and Azimuth
:4’ 400 cx = x1 - x2: ¢y = yl - y2: dsZ(p) = int(sqr(cx**2 + cy**2) * ud + .5):
ik if ¢x = 0 then er = 1: goto 410
R 401 azZ(p) = int((atn (cy / cx) * 180 / 3.14) + .5)
At 402 if cx < O then azZ(p) = 90 + azZ%(p): goto 410
. 403 azZ(p) = 270 + azZ(p)
W 410 return
5 498 Rem
ﬁ& 499 Rem Error Trapping Routine
f‘: 500 if er <> O then return
A 501 1if x1 = x2 or yl = y2 then er = 1: return
502 1if dsZ(p) < mp then er = 1l: return
B 503 1if icZ(pn%(p,s)) <> O then er = 1l: return
2 504 return
.;’ 598 Rem
t?ﬁ 599 Rem Print Routine for Distance and Azimuth
N 600 if s = 1 or f1 = 1 then gosub 800: f1 = 0
A 601 1s$ = "": 1f s < 100 then 1s$ = " ": if s < 10 then 15§ = "
R21 602 11 = len (str$(s)): s$ = 1ls$ + mid$(str$(s), 1, 11) + " ds”:
:;r print #4, s$;
\‘% 603 d$ = "": for p = 1 to np: 1s$ =" ": if dsZ(p) < 100 then 1s$ = " ":
vy 1f dsZ(p) < 10 then 1g§ = " "
. 604 d$ = d$ + 1s$ + str$(dsZ(p)): next p: print #4, d$: d$ = " az"
— 605 for p =1 to np: 1s$ = " “: if azZ(p) < 100 then 1ls$§ =" ":
f; B if azZ(p) < 10 then 1lg§ = " "
50 606 d$ = d$ + 1s$ + str$(az%(p)) :next p: print# 4, d$
. 607 oprint# 4, hl$: ifs / 19 = int (s / 19) then fl =1
w5y 608 return
W " 698 Rem
e 699 Rem Print Routine for Chosen Stakes
:gﬁ 700 for s =1 tons: 1f s =1 or f1 = 1 then gosub 800: f1 = 0
'ﬁﬂ: 711 18$ = "": if s < 100 then 188 =" ": if s < 10 then 1s§ = "
:{ﬁt 712 11 = len (str$ (s)): s$ = 18$ + midS$(str$(s), 1, 11) + " pt":
$?f print# 4, s$;: d$ = "
I »
:l..::
N
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1§J 713 for p = 1 to np: 18§ = " ": 1f pnZ(p,s) < 100 then 1s$ =" ":

2}5 if pnZ(p,s) < 10 then 18§ = " "

e 714 d$ = d$ + 1s$ + strS(pn%Z(p,s)): next p: print #4, d$

' 715 print #4, hls$: if s / 27 = int(s / 27) then f1 =1

BN 716 next s: return

\ v.p: 798 Renm

5 799 Rem Page Header Routine

e 800 h$ = " “: for 1 =1 tonp: h$ = h$§ + " " + chr$(64 + 1): nest 1
R 801 11 = len(h$) + 1: hl$ = "": for 1 = 1 to 11 : hl$ = hl$ + "#": next 1

802 for 1f =1 to sl : print #4: next 1f: print #4, h$: print #4, hl$: return
Bt ready.
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APPENDIX B

Azimuth & distances for

200 m by 260 m area
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APPENDIX D

COMPASS COURSE REQUIREMENTS

Materials needed:

1.
2.
3.
4.
5.
6.
7.
8.
9.

Stakes (e.g., tent pegs, surveyor's stake, coffee can tops)
Meter measuring tape

Compass

Azimuth/distance marking at each stake

Score sheet for each student

Compass for each student

Pencil for each student

Mapped answer sheet for each student

Master answer sheet

Information at each stake:

1.
2.

Stake number
Azimuth and distance for each lane identifier

Instructions to soldiers:

1. Self-correcting compass course
2. Use azimuth and pace count
3. Given starting stake and lane identifier (e.g., 1A, 10J)
4. At each stake, given azimuth and distance for next leg
5. Write stake number on score sheet
6. After finding X number of stakes, return to scoring area
Scoring:
1. Provide course lay out for each student
2. 1Indicate "correct” route (this can be marked prior to training)
3. 1Indicate "route taken”
4. Identify errors (i.e., stray to left, right, pace too long, too short)
5. Recommend ways of correcting errors (e.g., recount 100 meter pace)
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