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Abstract

Today computer are used in many military areas but their use in training is still not as

extensive as it should be,for example, it use of maps for terrain analysis. But if we use computer

constructed maps to help in terrain analysis this can greatly save time and resources

This research is one element of computer usage for analysing two-dimensional contour

which display elevation, colour and assist in calculation area. The three-dimensional form has the

capability to benefit unit operation and‘user involved in aircraft tactical support planning by

specifying terrain interdivisibility.
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1. MISATINITUUALNIT8Y (Observation and Field of Fire)
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4. nulszmaging (Key Terrain)
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(T390 Bresenham tomaiduasalauld Bresenham’s Line Algorithm }
{Imgm‘f?néfuag}ﬁ (x,.¥,) qaﬂma&g‘i‘i () Tanduasaimeassiidanda )
tiderudunTay value parameter color Uag x, 1rdnaisunt x,)
anuduveuduaitegszninodal}
Procedure Bresenham(X1,Y1,X2,Y2:integer;Color:Word);
var dx,dy,Jncr2,D.X, Y, Xend:integer;
begin
dx = ABS(X2-X1); dy = ABS(Y2-Y1}D = 2*dy - dx;{fu2ana D, }
Iner] = 2*dy; {fnaudnRuAufingfives D,, VA D, e D, <0}
Incr2 = 2%(dy - dx);{ dmxﬁu@uﬁmﬁvm D,, naDb \dio D, >=0}
X = X1;{fvuaaitzy)}
Y = Y1:Xend = X2; {f1vuaa1 x ﬁqaﬂmmﬁ’umq}
PutPixel(X,Y,Color); {naganiand}
while X < Xend do{fi1ua x usnvumgana}
begin
X = X +1;iuafinsuily
i1 < D + Inerl {haanusuiiuouiud 2 )
else
begin,
Y =Y +1;{}
D=D+ Incrz{,ﬁ'mﬁwmmifmﬁummﬁush v}
end;
PutPixel(X,¥,Color); {nayad}
end

end;
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dy fBM1 .,
Tasdaneifuiish b, 1At 0 D, S5¥ARY D, +2(dy-do)
1.0, Youndn 0D, 30y D, +2dy 1 D, = 2dy-dx
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subroutine Grid Tranformation
begin
open input data file and read number of data points(n,m) {8 1UMYUIAANVALIDIAVDININ}
read arbitrary data x(i),y(i), and z(1) {01 x(i),y(i), and z(i)}
fori=1andi<m do{f column gﬂuﬁi 1-m}
forj=1landj<n do{f1 row ﬁauﬁ 1-n}
compute x,y for grid as{fUIUA1 X,y ﬁacjnuwﬁmmmsw}
x, = x, + (i-1)*inc {@ounsinnu x Tauyadasuds m)
Y= Yo+ G-I)*yinc{@oumsinnunty lumugadasudian )
compute z [i,j] {fMUIUM z 'ﬁﬁmﬁ'ﬂmm m A1 n}
next j (fiusdaly }
next I{Lﬁnﬁ‘lﬁ'ﬂqﬂ}
print data to output file
end

end

° 5 o a o a 4 [
AUMANADWIINT  tranformation  swAMARANINgTUsEIesT ulauauiiu

e
'

=Y g/ a o’: A o 9/ o o Vv 1 a
nsaansevosgiitsema - JeyasSvimuaminnldlumsdmaegiliamingifiuvuia
A o g9 d9 1 o v A
yoamsudawavesne  laufeyi linmadesnmsuasswasy lunseuvesvsiidimualiiive
° { a 43 1 L] ] a o oA
midamidatumuzaudidumssedmnndeyasss  msziagulszasindesnstie
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tarne Isunsumsa319nuR

3
subroutine Generate Surface_Mesh (N3¢ §) NRUAD )

42, [ij]
#m,n
#dx,dy
#Theta
#X0,Y0

begin

Z coordinate at each grid point{f14849a# 1A91NA15 tranformation}
. . . ' = o 13

grid dimension{A1AUALIBYIAVYBININNATHUAYU}
g ' 44 &

grid increment {A1TSUSTIININUUU }

angle of oblique projection{!guﬁgfmﬂ‘ﬁ Tuaea Wa}

e e . . 2 v
initial point on gnd{i;mmmwmmwnma}

for i=0 and i<m do {1 column¥BIYARAVBININGINAUSADIATATIY}
X =X Hrdx {iiuavesgada ldmusii x }
Y Y,
Move to point ((X,-Y,*COS(THETA)),(Z,[i,j]-Y *SIN(THETA)) {fufuimia

yp99n lildagadaluimoanidu}

For j=0 and j<n do{f1 row 4033AFAYBININIINYALIATIYAGAN I}
Y =Y ti*dy (usvesgada llaun y)

Draw line to ((X,°Y,*COS(THETA)),(Z [ij]-Y,*SIN(THETA)){ a1n

Fuldegadalaly

Next j
Next 1
For j=0 and j<n do{fi1 row YBAYAAAVBININTINYALINTYATYANIL}
Yg=Y0+j*dy{w‘v"ufhﬂmigﬂﬁ'ﬂ"lﬂmmh v}
X Xop
Move to point (XY *COS(THETA)),(Z,[i,il-Y,*SIN(THETA){fufuimia
voegn lfagada livommidi)
For i=0 and j<m do{f1 colunm‘llﬂx‘l‘ﬂ.ﬂﬁ’ﬂ‘lmﬂﬂ"lﬂmﬂﬂﬂlliﬂﬁﬂﬂqﬂ’cjﬂﬁ’w}
X3=Xo+i*dx{Lﬁ11?h"U‘éNigﬂ5ﬂ"lﬂmllﬂ"l x }
Draw line to ((X,-Y,*COS(THETA)),(Z [ij}-Y,*SIN(THETA))){ a1n

rc’fu"lﬂ‘ﬁq'gﬂﬁﬂ"lﬂ}
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Next I{}
Next j{}
Retum

End
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$UVABA N3 tranformation W 1R 1AMz, Tasduneudwiumsasil Mmuas x,y,
y [ v ] 3
WusgadsduiesiSums  tranformation Tavmssmuam Iidinhiaigadigavesm
coordinate U4 x,y, AMUARN xinc,yinc ABMNNUAIUT row 1AL column B TMUARI

& o 1 1 - o
1um35 tranformation mmsmnuﬂmﬁwaﬂaﬂsummimmmlmzmmamﬁummmw N1l

a1 XY, Tas
Xy =X, F(ID)FXINC vt et et s s (3.2)
Vg™ Yo FU-D) nCrrrerrrrrrers e sssess s s s s s (3.3)

o o ' 1 1 o ) o’: { o °

dmsvludiuvesm x,y, femlnessamavsuduiuanugaiszdoninndiim
WU X, ,

° ° 9) 1 @ o b v é " A 9 © 1

NINTEATUIU Taglgaunisnian z,; mﬂ"lﬂﬂm'mmﬁ'a "lNﬂ'l‘Ylvlﬂ 'nzvi'fluinu'mqmm

@ o 1 . o § o ] 3
AU $1UM row*column M1 coordinate z Nulugl file WoMIMISSonlddely duasu



36

surfacemesh msﬁmuﬂﬁ{uﬁmazyuum fswaziBoade fmuam x,y, Audums luuud
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jine 1 14fd4 lineto iNemnduITousEnegafithonneam LT row SuTumsluie
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19m5 tranformation INYA coordinate (x,y) ﬁlwgﬂ coordinate (x,y,z,)
&,y) = 19 coordinate YOININABDILA

(5,7,2,) = 1A coordinate YOINNA WA

(x,y,) = 1# coordinate (x,y) Wa9N15 interpolation

Tagldaums

2 &/ [ex) o) ]

p=1
2 1)+ 6)
p=1
1A x,y, Awnn
Xy = X, (L) HIRC cooneivniic e st e s s e s e st s (3.2)
Vo= Yo F (1) PINCurriiiiii i et e s s e st e (3.3)

c'ﬁwﬁamm‘i"’umms?l grid 1AUAMUAYIIAYBY row LAZ column oA muAnN
ATBUAVOININ uazuqnnaa“lu&maums generate surface mesh Taold A1z, uaz x,y, M
Auammsanduad? row a2 column lagld misarmduly function moveto ¥B9
(x,*xcos&+ y, *ycos, truey ( round(z, *xsiné + y, *ysing))) Uas function lineto YBI (¥ *xcosé+
¥, *ycosé, truey ( round(z, *xsin6 + y, *ysint)))
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Abstract

Today computer are used in many military areas but their use in trainning is still not as extensive as it should

be,for example, it use of maps for terrain analysis. But if we use computer constructed maps to help in terrain analysis

this can greatly save time and resources .

This research is one element of computer usage for analysing two-dimensional contour which display

elevation, colour and assist in calculation area. The three-dimensional form has the capability to benifit unit operation

and user involved in aircraft tactical support planning by specifying terrain interdivisibility.
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begin
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nextj

next i
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end
end
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HEAININTDINA

{1AAY main program YBINTSUTAININABILA

C START )

FIRSTGRAPH;

-

RESTRICVIEWPORT;

-

SCALE;

-

FILLCOOR;

[

CONTOUR

NO=1 TO 1474 Yeos = (coorx[nol.,coory[nol):

No

NO=1 TO 490 Y o8 ——— LINE2 >

No

NO=491 TO 868 Yos —» LINE3 -

No

O=869 TO 1164 Yes — LINES =
<§®> Yos — LINES >

Ox=1377 TO 144 ~Yes s LINEG6 -

No

< NO=1444 TO 1474 Y05 s LINE7 -

SETVIEWPORT (0,0,getmaxx,getmaxy,clipon);
GETVIEWSETTINGS (currentvp);
CURRENTPT.X = O; <
CURRENTPT.Y = O;
QUIT = FALSE;

= D

FIRSTGRAPH  Wiimisfaaenu driver lumsuaaranaziioulunsdilinnudanain

RESTRICVIEWPORT Mruavouva lumsuaaIna

SCALE wmsadnmsuazaianfeungawovdnFouifisyusravanudu

FILLCOOR Fudumisvesgaidudunnugelugves erdisd

CONTOUR 'nﬂqﬂTﬂmmuﬁ'uom’f'm‘;"um1uqaudazodﬁ'¢iwﬁu

LINE 2-7 msmniduTaodunngalaquondudunmugaanenga ludyaveawaziodu

4 9 a 3 or H o L-d J o A Q’ o
fimndatudveudusunnugendmnifmusfsengadnnumanusuudadougasuduilugadaun

¥
AR UTUA NG NUBNGATUATUTOY
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(@AY main program VYOINISUAAINTHADIUA

D

> QUIT = TRUE ves——» CLOSEGRAPH;
No
\ 2 y
LOCATOR (CURRENTPT,CURRENTPT); END
CURRENT = NPT;

-

-l

LINE (X,Y,X+4,Y);
LINE (X,Y,X,Y+3);

Z1 = CURRENTPT; :
—>  LOCATOR (CURRENTPT.NPT); [*

AT vy

LINE(X,Y,X-4,Y);
LINE(X,Y,X,Y-3);

Z2 = CURRENTPT;

A

LOCATOR

SCANAREA

SCANAREA (Z1,22);
PRINT24D;

° o L :; ] { 4 1 -& o

fnuadnimisveunssiyesisuAusgh (0,0) Hlumsnagmdsuitesmunagadie
. A e . 4 ? 4

vutazyNaefmuavema lumsiuatiiouaatvuiavesiui

o & o LY | P ] .
mmmlmm:aawummqﬁTﬂumiunmﬁﬁmnatﬂunmumswmm



.<-ﬁiiiiiiiiih-"

Yes
h 4

LINE(X-5,Y,X+5,Y;)
LINE(X,V+4,X,Y-4)

¢

(:: enp 4::>‘_________;

DRAWCURSOR

il

CPTX ="'

CPTY = *°;
SETWRITEMODE(XORPUT);
SETCOLOR(3);
CURRENTPT = OLDPT;
DRAWCURSOR(CURRENTPT);
DUMMYPT = CURRENTPT;
STOPFLAG = FALSE;

CH = READKEY

- STOPFLAG

o A o g
LUAAINITAIURY cursor iuvauwmwa‘h’f"lumsmmmﬂmmmwu

No——

[
[

n

i S

uaznyn

¥
[¢] 13 27
CH = READKEY STOPFLAG = TRUE HALT
e+~ & }——

o ¢/ 4 Y e 2 v o ' a¢ & cda v
mnum:u'lmlmmaiwaiwsaummnuﬂqﬂljnﬂu llﬁ3f]'l"uﬂﬂ1'llﬂ\1ﬂ5ﬂ05ﬂﬂ1ﬂf1uﬂ15'ﬂﬂu
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or A -2 -4 H .
HAAINTAIUAY cursor Suveuvaie 1 lunsiuuviaiuf (de)

CURRENTPT.Y <
CURRENTVP.Y2 - 4

CURRENTPT.X <
CURRENTVP.X2 - §

CURRENTPT.X >
CURRENTVP.X1 + §

CURRENTPT.Y >
CURRENTVP.Y1 + 4

Yes Yes

Yes Yes
CURRENTPT.X = CURRENTPT.X = CURRENTPT.Y = CURRENTPT.Y =
CURRENTPT.X-10 CURRENTPT.X+10 CURRENTPT.Y-10 CURRENTPT.Y+10
DRAWCURSOR(DUMMYPT);

DRAWCURSOR(CURRENRPT);
DUMMYPT = CURRENTPT;
STR(CURRENTPT.X:3,CPTX);
STR(CURRENTPT.Y:3,CPTY);

END

o N P Y Yy &g ¢ 7
ﬂ'li'ﬂ'lﬁuﬂﬂﬁ"'l\l‘llaﬂﬂﬂﬂ‘lfa?iﬂU1¥QﬂﬁiwiﬂﬁﬂﬁlﬂﬂﬂTﬂﬂQQﬂlﬂﬂﬂmai



o A o &‘ : 1]
UAAINITAIVAY cursor Suvouwame 1¥ umsinuvuaveiui ()

A 4

SETTEXTSTYLE (0,0,1);
SETTEXTJUSTIFY (0,0);
SETCOLOR (2);
OUTTEXTXY (CURRENTVP.X2-60,GETMAXY-CURRENTVP.Y24+20,CPTX+':'+CPTY);
SETCOLOR (3);

N
N

STOPFLAG = FALSE

Yes

l

CH = READKEY;
SETCOLOR (0);
OUTTEXTXY (CURRENTVP.X2-60,GETMAXY-CURRENTVP.Y24+20,CPTX+':'+CPTY));
SETCOLOR (3);

= = 4 ¢ A - -
llﬂﬂ\lﬂﬂiﬂﬂﬂﬂluﬂ Xy ﬂ'Ill'Vllﬂﬂil‘ﬁailﬂﬁﬂuﬂqﬂﬂinﬂluﬂﬂu'U'J']‘Uﬂ\ﬁ)0
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@ 4 o 4 4
LAAIMINIVAY cursor su‘uauwmwal‘iﬂumsmmmwm'ﬂmwun (no)

y

DRAWCURSOR (CURRENTPT);
SETCOLOR (2);
OUTTEXTXY (CURRENTVP.X2-60,GETMAXY-CURRENTVP.Y2+20,CPTX+':'+CPTY);
SETCOLOR (3);
NEWPT = CURRENTPT;
SETWRITEMODE (COPYPUT);
NPT = NEWPT;

)
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- . & o .
UaMINIIITuN coordinate X,y ‘NlﬂU1H§ﬂ'UﬂQ array of integer

S

COORX[1],COORYI[1].......
COORX[1474],COORY[1474]

C

y ¥
o b o’ A o
$nouvesgalasesaanadu 1474 danimstioudaiie



LUAAIAIUD3YA contour HAaz N TugLlveed

RX := COORX;
RY := COORY;

v--—> PUTPIXEL(RX,RY<BLUE)
Ne

Yes—b PUTPIXEL(RX,RY<GREEN)

NO>=491) AND (NO<=868

Yos—p PUTPIXEL(RX,RY<CYAN)

NO>=869 ) AND (NO<-1164

Yos—»! PUTPIXEL(RX,RY<RED)

NO>=1165 )AND (NO<=1378

Yos—> PUTPIXEL(RX,RY<MAGENTA)

NO>=1377) AND (NO<=n1443

NO>=1444) AND (NO<u1474 Yos—b PUTPIXEL(RX,RY<BROWN)

A

PUTPIXEL(285,260<WHITE)

END J¢ “

qlnoosAmaii 1-490 uanIdud blue
galnoofand 491-868 LARAINIUT green
ynlnoesanad 869-1164 UAAIAUT cyan
yalnoodamnd 1165-1376 uetAIdud red
nlnossamad 1377-1443 UEAIA2UE magenta
nlneeianai 1444-1474 uaadod brown

. 3
ynlneesAun (285,260) FuilugAgagA HAAIAIWLH white
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uaamIsunuTuesnuuiuseaud

START )

1

x,¥,X2,y2

-

aa = (xX2-x)
bb = (VY2 -y)
cc = aa‘*aa
dd = bb*bb
e = cc+dd
11 = sqrt(abs(ee))
- = 200/1¢

(a>m=0) and (a<=b) Yons ——p

color = 7

(a>86) and (a<m10) Yo ——p1

color = 8

(a>10) and (a<=185) Yon —b

color = ®

(a>15) and (a<=20) Yoo ——p=

i

color = 10

(a>20) and (a<m25) Yeou —p

color = 11

(a>28) and (a<=30) Yoo —bn

color = 12

(a>30) and (a<=35) Yoo —p-

color = 13

(a>35) and (a<=40) Yes

color = 14

i
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( END )

ff = STOTHNITHINGA
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° A Adoe o v g
u’dmm‘immm'ummlmwunnﬂ1ﬂuﬂ7ﬂﬂmﬂ13uu1uﬂﬁ

START

8

M,N,O,P,Q,R,S,T=0;
1=Z1.X;J=21.Y;
RECTANGLE (Z21.X,Z1.Y,Z22.X,22.Y)

Yes

Yes

1=Z21.X TO Z2.X

No Yes

J=21.Y TO Z22.Y <

Yeos

Mt 4

M=M+1

N=N+1

0=04+1

Y

S gt

I

P=P+1

Wk (.|

Q=Q+1

R=R+1

Y

i

S=S+1

Yes ————p

S e

T=T+1

mnsnagldmdsuaninesive st muayudhovumazendunioniudiad
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2 4 : ; 3
uaasmsammdumnnaduduanugaluiuengadimndigueanuaziionnnsznusu

P t 3 o o ° o
arngaivINegidudalunenga upzAmaMuTuNouaRR 0

(' START )

_
e

dy =y1-y2;
dx=x1-x2;

Yes
m = dy/dx; m = dx/dy;
X=Xl; X=xi;
y=yi; y=yi;

A (B)
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I < ; & i J
urmemsmmdumunadusuage lunuengadtandhgueaazioduiannssnudusy

P & (Y o ° o Y
anugeivaRdvegiduda lufsenyga uazdnnuanudunoy

naaeded (A)
m = dy/dx; (A)
X = x1;
y=yi;

Yes

N,

NO

getpixel
aund(x),round(

getpixel
d{x),round(
Yeos No Yes
v v ¢
compute X = X+1; compute
(x1,y1,round(x),round(y)); y = y+m; | [(x1,y1,round(x),round(y));

setcolor(color);

|

line
(x1,y1,round(x),round(y));

!

setcolor(color);

A

line
(x1,y1,round(x),round(y));

No

x=x1;
y=y-m;

1 4
asngevadinthuduiunnugududalundeudnnunmdunnz nadud
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& 4 ) A 1 i
urasmsamduanndudunnugaluaengadmindrgueauaziserduiinnnssnududy
anugefivanegidudalftenga uasdmnunmudunion

uaaRIed (B)

m = dx/dy; (B)
X =xi;
y=yh

ylc=y2 No

Yes

getpixel getpixel
d(x),round( d(x),round(
Yes No Yes ' No
{ v v Y
compute y=y+; compute y=y1;
(x1,y1,round(x),round(y)); x = x+m; | |(x1,y1,round(x),round(y)); X = X-m;
Y A
setcolor(color); setcolor(color);
A
line line
(x1,y1,round(x),round(y)); (x1,y1,round(x),round(y));
y
‘ »)

»
asnasuyadduduiuanugududalindonsnnuninuiuuaz nadud



HaAININE A

»
HAAIMIMUUANM zZp umtmazlﬁu‘vummqq

C sTanT )

p=1to 1474

i

Yes

p <= 490 yes—————p

zp[p] = 20

A 4

p <= 868 ves

zp[p] = 40

Y

§

yos—— — !

zp[p] = 80

Y

yos—————

zp[p] =100

Y

zp[p] = 120

no

yos——————p

zp[p] =140

i




{EIAINS tranformation 910A1 xg, yg Wi Z ()

Hhumsfmnuie Z o AARYBIRINYUIA 85*95

START

clrscr;GOTOXY(10,8);
write('INTERPOLATION 1474 VALUES 95 ROWS 85 COLUMN’);
GOTOXY(10,10);
WRITE(APPROXIMATE TIMES 85 MINUTES');

"° =

xg = xo + (I-1)*xinc;
¥g = yo + (-1)"yinc;
a=0;
b=0;

p=1to 1474 N

Yos

Y

gotoxy;
write;
xp = coorx[p];
yp = cooryipl;
¢ = sqr{xg-xp)+sqr(yg-yp);

Yes

oo

No

¥

a=a +zp[plc;
b=b+1c;

z{i,j} = round{a/b);

-] gotoxy;
write;

76



HAAINITSUAUDA coordinate VD z [ij]

1 z i ldnnmssinnsuivlugdves deS eng luniends

START

v

CLRSCR;

ReadIin(FILENAME);
Assign(FILEZ,FILENAME);
Reset(FILEZ);
Read(FILEZ,COORZ);
Close(FILEZ);

Write(INPUT FILE NAME (EXAMPLE COORZC.GRD));

No

I=1To Col -1

Yes

J=1To Row -1

Yes

l

Z[1,J] = CoorZ[l,J]; >

END




- 9 ' 2 1 4 .
Llﬂﬂ\iﬂ'ﬁliﬂﬂuﬁu‘l}ﬂgﬁﬂ’l z ‘h’\i‘lﬂ%‘lﬂﬂ'ﬁ tranformation

START

Write('INPUT FILE NAME
(####GH#EIH#E));
ReadIn(FILENAME);
Assign(FILEZ,FILENAME);
Rewrite(FILEZ);

a

1 To Col -1

——NoO

Yes

1 To'Row -1

Yes

< CoorZ[l,Jd] = Z[1,J];

Write(FILEZ,COORZ);
> Close(FILEZ);

y

(e D
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