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Summary

Bird-eye view formed by the deformation of grids is utilized in a lot of field relating to
geomorphology. Compared with contour map, information of grid map is decreased with digitiza-
tion but becomes easy to access developmentally for calculation. Drawing three dimensional view
by computer makes possible to understand multi-dimensional information synthetically. Outline
of this paper is as follows: .

1) The program printed at the end of this paper is composed of a main program and three
subroutines which are O Contour-data input by digitizer, @ Interpolation of grid-data and @ Bird
-eye view. Furthermore, the subroutine of Bird-eye view is composed of five subroutines which
are (a)Bird-eye view, (b)Transfer of areal information, (c)Transfer of linear information, (d)
Erasing of hidden line and (e)Correction of grid-data. The specific remark of this program is that
most of procedures for input are carried out by digitizer which makes input-process short in time
and economizes one’s labor (Fig. 1).

2) Input process for contour-data is carried out by tracing the contour lines with digitizer.
Before tracing, the height of each contour line should be fed into computer to get x, y and z values.
In this program, points fed by digitizer appear on display screen to confirm the tracing procedure.
For getting good results of interpolation (next stage), points on the screen should distribute
uniformly ; and then the highest and the lowest heights should be fed at convex and concave
configuration, respectively.

3) Interpolation process is composed of choice and calculation parts. Choice part is the
most important part which decide the accuracy of interpolation. Contour-data are chosen from
the circular category, center of which is the intersection point of grid and radius is a half of one
grid length. The radius of the category is reduced or extended according to the number of contour
-data (Fig. 2). The heights of intersection points are determined by the weighted average which
is in inverse proportion to the square of the distance from intersection points.

4) Right, oblique and central projection are supported in this program (Fig. 3). Direction,
dip angle and the ratio of vertical to horizontal length should be inputted from the keyboard.
Besides these data, the distance from the center of the map to projection point is necessary in case
of the central projection. Consequently, the direction of projection line is automatically set to the
center of the map for central projection.

5) Areal information on the map is transferred to bird-eye view as a unit of one grid. Itis
carried out by digitizer to input the areal information. This subroutine is useful if the areal
information is discussed relating to geomorphology (Fig. 4).

6) Location and linear information on the map such as roads and border lines are transferred
to bird-eye view by tracing with digitizer. Three points, which form the least triangle containing
a point fed by digitizer, are selected and height of the point is estimated by substituting x and y
value into the plane equation of the triangle (Fig. 5).

7) Hidden line is erased by painting (which is supported by Basic command) the inside of
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the grid, subsequently from far located one. Although the theory is quite easy, the grid on the
screen is deformed depending on the three dimensional view ; and it is difficult to find a point inside
the grid which is necessary to work paint-command correctly.

8) First of all, correction of grid-data is carried out by confirming the location for change
on bird-eye view. Then the point which likely correspond to correction point of bird-eye view is
fed by digitizer from the map; and this point is transferred to bird-eye view, automatically.
Repeating this procedure correction point is found on the map, and then correct height of this point
is fed from the keyboard.
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¥
' Description of Landscape Information on Grid-map (3 dim.view)
120 '} (2T TE TS LT3
"
1]

I—

programed by F. Nakamura (870623)

150
160 CONSOLE 0,25,0,1
170 DIM TZ(100,100)

180 CLS 3

190 PRINT : COLOR 4 : PRINT "M E N U ": PRINT

200 COLOR 7 : PRINT " 1 ---- Contour-data input by digitizer "
210 ¢ PRINT " 2 ---- Interpolation of grid-data "

220 ¢ PRINT " 3 ~-~-- Bird-eye view "

230 COLOR 2 : PRINT " 4 ---- End " :COLOR 7

240 s INPUT "

",
’

250 ON Q GOSUB #*CONT1,*MESH, #*BIRD3, *END1
260 IF Q<1 OR Q>4 THEN 180

270 *BIRD3
280 PRINT : COLOR 4 : PRINT " Sub~Menu "
290 COLOR 7 : PRINT " 1 ~--- Bird-eye view "
300 ¢ PRINT * 2 ---- Transfer of areal informatio
n "
310 ¢ PRINT " 3 ---- Transfer of linear informati
o n 1]
320 s PRINT * 4 ---- Erasing of hidden line "
330 ¢ PRINT " § ---- Correction of grid-data "
340 ¢ COLOR 1 : PRINT " 6 -~-- First menu ":COLOR 7
350 ¢ INPUT "
" Q

360 IF Q=6 THEN 190

370 ON Q GOSUB *BIRD,*PAINT1,*TRACE, *ERASE1, *CHANGE

380 IF Q<1 OR Q>6 THEN 280

390 IF Q=5 THEN 420

400 LOCATE 52,23 : PRINT " Hard Copy (y/n) " :GOSUB *YN
410 IF YN=1 THEN COPY 2

420 GOTO 280

430 *END1 : END

440
450 '

460 ' Subroutine Contour-data Input |

470
480
490 *CONT1 : SCREEN 3,0,0,1
500 CLS 3 : COLOR 7 :LOCATE 13,12: PRINT " 1 - disk capacity >200000 bytes ? (
Y/N) " : GOSUB *¥YN
510 IF ¥YN<>1 THEN END
520 DIM X(10000),Y(10000),Z(10000)
530 CLS 3 : GOSUB *EXPLAIN
540 OPEN "COM:N72N'" AS #1
560 I=1
660 LOCATE 15,0:COLOR 5:INPUT" Scale of this map --- 1/X : X= ";SCL:COLOR 7
670 PRINT CHR$(11);
580 COLOR 6: PRINT USING"
#4448, 8";2(1) :COLOR 7
590 LOCATE 40,1: INPUT" Height of this contour line";HEI
600 XFACT=35:YFACT=30:FACTX=6:FACTY=4
610 PRINT CHR$(11);:PRINT" INPUT POINT

620 LOCATE 15,1:PRINT"
"

630 PRINT #1,"P";

640 INPUT #1,X,Y,F:GOSUB 720:GOTO 690

650 INPUT #1,X,Y,F

660 GOSUB 720

670 IF F=8 THEN 770

680 IF F=2 THEN 570

690 FOR SS=0 TO 1:FOR TT=0 TO 1:PSET(X+SS,Y+TT):NEXT TT,SS
700 I=I+1

710 GOTO 650

720 PRINT CHR$(11);
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730 X(1)=X#SCL/10000:Y(I)=Y*SCL/10000:Z(I)=HEI

740 PRINT USING "X (#&R#)=#2244 8#m Y=83824 ##m H=#&#84 #4m" ;1 XD ;Y(1)3Z(D)
750 X=INT(X/XFACT+.5)#FACTX:Y=INT(100-Y/YFACT+.5)*FACTY

760 RETURN

770 CLOSE #1

780 COLOR 6 : LOCATE 13,10:PRINT" drive 1 : DISK SET OK ? (Y/N)" :GOSUB *YN
790 IF YN=1 THEN 800 ELSE 780

800 LOCATE 13,12: INPUT" file name ( for contour-data )";UT$ : COLOR 7
810 CLS:OPEN "2:"+UT$ FOR QUTPUT AS #1

820 PRINT #1,1

830 FOR U=1 TO I:PRINT #1,X(U),Y(U),Z(U):NEXT

840 CLOSE #1

850 ERASE X,Y,Z : CLS 3

860 RETURN

870

880 ‘' 1
890 'i Subroutine Interpolation of Grid -~data

900 't .
910 '

920 *MESH

930 CLS 3 :COLOR 7 :LOCATE 13,12: PRINT " 1 ~ disk capacity >200000 bytes ? (Y/
N) " : GOSUB *YN

940 IF YN<>1 THEN END

950 DIM X(10000),Y(10000),Z(10000)

960 DIM POX#(100),POY#(100),POZ#(100),DST#(100)

970 CLS 3 : COLOR 4 : LOCATE 13,10:PRINT" drive 1 : DISK SET OK ? (Y/N)* :GOSU

B *YN

980 IF YN=1 THEN 990 ELSE 970

990 LOCATE 13,12: INPUT" file name ( for input data )";IN$ : COLOR 7
1000 CLS:OPEN "2:"+IN$ FOR INPUT AS #1

1010 INPUT #1,NMAX

1020 FOR U=1 TO NMAX:INPUT #1,X(U),Y(U),Z(U):NEXT

1030 CLOSE #1

1040 LOCATE 13,10 : INPUT" The length of one grid (m)";LG

10560 LOCATE 13,12 : INPUT" Number of grids ( Lon , Ver )" ;LON,VER : CLS
1060 *

1070 FOR II=0 TO LON : R=LG/2

1080 FOR JJ=0 TO VER

1090 AA=LG#I1 :BB=LG#JJ

1100 GOSUB *SEARCH1

1110 GOSUB *INTPO

1120 TZ(11,J3J)=CC

1130 LOCATE 4,23:COLOR 2:PRINT"$® ";:COLOR 7:PRINT II;"-";
JJ; :COLOR 2:PRINT" @®";:COLOR 7:PRINT" "sTZ(II,3d);" "

1140 NEXT JJ,II: CLS

1150 *

1160 COLOR 6:LOCATE 13,10 : INPUT"file name ( for grid-data )";UT$:COLOR 7
1170 OPEN "2:"+UT$ FOR OUTPUT AS #1

1180 PRINT #1, LG, LON, VER

1190 FOR I=0 TO LON:FOR J=0 TO VER:PRINT #1,TZ(I,J):NEXT J,I

1200 CLOSE #1

1210 ERASE X,Y,Z

1220 ERASE POX#,POY#,POZ#,DST#

1230 CLS 3 : RETURN

1240 '

1250 *SEARCH1

1260 F1=0:F2=0:F3=0:J=0:R1=0:R2=LG/25

1270 RR=R"2: FOR I=1 TO NMAX cAA1=X(I)-AA:BB1=Y(I)>-BB
1280 IF ABS(AA1)>R GOTO 1370

1290 IF ABS(BB1)>R GOTO 1370

1300 PP=AA1"2+BB1"2

1310 IF R1 =< PP AND PP < RR THEN 1320 ELSE 1370
1320 J=J+1

1330 POX#(J)=CDBL(X(1)):POY#(J)=CDBL(Y(I)):POZ#(J)=CDBL(Z(I1))
1340 DST#(J)=CDBL(PP)

1350 IF DST#(J)=<R2"2 THEN Fl=1 : GOTO 1470
1360 IF J=100 THEN 1380

1370 NEXT 1

1380 GOSUB 1480
1390 IF F3=0 AND J< 10 THEN 1460
1400 IF F3=0 AND J>=10 THEN 1470



1410
1420
1430
1440
1450
1460
1470
1480
1490
1600
1510
1520
1530
1540
1550
1560
1570
1580
15690
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1870
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
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IF F2=1 GOTO 1470 .

IF J>=30 THEN R=R#*.5:GOTO 1470
IF J>=20 THEN R=R*.7:GOTO 1470
IF J>=15 THEN R=R#.8:GOTO 1470

GOTO 1470
R1=R"2: R=R+LG/2 : F2=1 : GOTO 1270
RETURN
FOR I=1 TO J

IF POZ#(I1)<>POZ#(1) THEN F3=1 : GOTO 1510
NEXT I
RETURN
*INTPOQ
IF F3=0 THEN CC=POZ#(1):GOTO 1600

IF F1=1 THEN CC=POZ#(J):GOTO 1600

NUM=J : SUM1=0:SUM2=0

FOR U=1 TO NUM : SUM1=SUM1+1/DST#(U) : NEXT U

FOR U=1 TO NUM : SUM2=SUM2+POZ#(U)/(DST#(U)*SUM1) : NEXT U
CC=8UM2

RETURN

Subroutine Bird-eye View |

0
]
'

#BIRD
NSUB=NSUB+1
IF NSUB<>1 THEN ERASE X,Y
CLS 3 : COLOR 2:LOCATE 13,10
INPUT"file name for input (mesh data)";IN$:COLOR 7
OPEN "2:"+IN$ FOR INPUT AS #1
INPUT#1, LG,LON,VER
FOR I1=0 TO LON:FOR J=0 TO VER:INPUT#1,TZ(I,J):NEXT J,I
CLOSE #1
CLS 3 : DIM X(LON+1,VER),Y(LON+1,VER)
SCREEN 3,0,0,1
COLOR 4: LOCATE 12,8:INPUT " Direction of View [ 0<= DV <(360(°)] ";DV
LOCATE 12,9:INPUT " Dip ( 7%2 ) ";DP : DP=-DP
LOCATE 12,10:INPUT" V / H ";VH
LOCATE 12,11:INPUT" Height of level-line ";LEV : COLOR 7
MAX=-100000!:MAY=-100000! :M1X=100000!:M1Y=100000! : MM=100000!

PI1=3.14159265359#/180

AX=SIN(PI%DV) : AY=COS(PI#DV) : DD2=SQR(AX"2+AY"2) : AX=AX/DD2 : AY=AY/DD2

LX=SIN(PI*DV)*COS(PI*DP): LY=COS(PI*DV)#*COS(PI*DP): LZ=SIN(PI*DP)
DD=SQR(LX"2+LY"2+LZ"2)

LX=LX/DD : LY=LY/DD : LZ=LZ/DD
LOCATE 12,13 : PRINT" ——— right proj. "
LOCATE 12,14 : PRINT" r—— parallel proj. 4 "
LOCATE 12,15 : PRINT" | l——— oblique proj. (2)"
LOCATE 12,16 : INPUT" “— central proj. 3) *; PRO

ON PRO GOSUB *RIGHT, *OBLI, #*CENT
FOR I=0 TO LON : FOR J=0 TO VER
PX1=1%LG : PY1=J*LG : PZ1=TZ(I,J)*VH
IF TZ(1,J3)<LEV+3 THEN DAI=1l
IF PRO=3 THEN GOSUB *CENT1
GOSUB #*ROLL1
NEXT J,1I

LEV = LEV*VH
L1=LON+1
PX1=0: PY1=0: PZ1=LEV : I=L1:J=0
IF PRO=3 THEN GOSUB #CENT1
GOSUB #*ROLL1
PX1=LG*LON:PY1=0: PZ1=LEV : I=L1l:J=1
IF PRO=3 THEN GOSUB =*CENT1
GOSUB *ROLL1
PX1=0: PY1=LG#VER:PZ1=LEV : I=L1:J=2
IF PRO=3 THEN GOSUB #CENT1
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2120 GOSUB *ROLL1

2130 PX1=LG#LON:PY1=LG#VER:PZ1=LEV : I=L1:J=3
2140 IF PRO=3 THEN GOSUB *CENT1

21560 GOSUB *ROLL1

2160 GOTO 2380

2170 *

2180 *ROLL1
2190  TT=-(LX#PX1+LY#PY1+LZ#PZ1)/(LX*KX+LY*KY+LZ*KZ)

2200 QX=PX1+KX*TT i QY=PY1+KY»TT ¢ QZ=PZ1+KZ»TT
2210 RO=SQR(LX"2+LY"2)

2220 IF RO<.0000001 THEN 2260

2230 MX= LY/RO : MY=-LX/RO MZ=0

2240 NX=-LX*LZ/RO : NY=-LY*LZ/RO
2250 GOTO 2280

2260 LX=0 : LY=s0 : LZ=-1
2270 MX=AY : MY=-AX : NX=AX : NY=AY : NZ=0

2280 PX = MX#QX + MY#QY + MZ#QZ

2290 PY = LX#QX + LY*QY + LZ*QZ

2300 PZ = NX#QX + NY#QY + NZ#QZ

2310 X(1,J3)=PX : Y(1,J)=PZ

2320 IF X(I,J)>MAX THEN MAX=X(I,J)

2330 IF X(I,J)<MIX THEN MIX=X(1,J)

2340 IF Y(I,J)>MAY THEN MAY=Y(I,J)

2380 IF Y(I,J)<MIY THEN MIY=Y(I,J)

2360 RETURN

2370

2380 SAX=-MIX+5 : SAY=-MIY+5

2390 FOR I=0 TO L1 : FOR J=0 TO VER

2400 X(1,J)=X(F,J)+SAX: Y(I,J)=Y(I,J)+SAY
2410 NEXT J,I

2420 XY=1 : XAS=634 : YAS=394

2430 IF XAS*XY/(MAX-MIX)<YAS/(MAY-MIY) THEN 2450

2440 BAI=YAS/ (MAY+SAY) :GOTO 2460

2450 BAI=XAS#*XY/ (MAX+SAX)

2460 FOR 1=0 TO L1 : FOR J=0 TO VER

2470 X(I,J)=INT(X(I,3)*BAI/XY) : Y(I,J)=INT(Y(I,J)*BAl)
2480 NEXT J,1

2490 CLS 3 :BEEP: OP=YAS+§

2500 FOR J=0 TO VER : FOR I=0 TO L1 : Y(I,J)=0P-Y(I,J) : NEXT 1,J
2510 FOR J=0 TO VER : FOR I=0 TO LON-1

2520 LINE (X(I,J),Y(1,J))-(X(1+1,J),Y(I+1,J))

2530 NEXT I,J

2540 FOR 1=0 TO LON : FOR J=0 TO VER-1

2550 LINE (X(I,J),Y(I,J))=-(X(I,J+1),Y(I,J+1))

2560 NEXT J,I

2570

2580 IF LX>=0 AND LY>=0 THEN 2620

2590 IF LX>=0 AND LY<O THEN 2680

2600 IF LX<0 AND LY<O THEN 2740

2610 IF LX<O AND LY>=0 THEN 2800

2620 LINE (X(0,0),Y(0,0)) -(X(L1,0),Y(L1,0))

2630 LINE (X(LON,0),Y(LON,0))-(X(L1,1),Y(L1,1))

2640 LINE (X(0,VER),Y(0,VER))-(X(L1,2),Y(L1,2))

2650 LINE (X(L1,0),Y(L1,0)) ~-(X(L1,1>,Y(L1,1))

2660 LINE (X(L1,0),Y(L1,0)) -(X(L1,2),Y(L1,2))

2670 GOTO 2850

NZ=RO

2680 LINE (X(0,0),Y(0,0)) -(X(L1,0),Y(L1,0))
2690 LINE (X(0,VER),Y(0,VER)) -(X(L1,2),Y(L1,2))
2700 LINE (X(LON,VER),Y(LON,VER))-(X(L1,3),Y(L1,3))
2710 LINE (X(L1,2),Y(L1,2)) -(X(L1,0),Y(L1,0))
2720 LINE (X(L1,2),Y(L1,2)) -(X(L1,3),Y(L1,3))
2730 GOTO 2850

2740 LINE (X(LON,0),Y(LON,0)) -(X(L1,1),Y(L1,1))
2760 LINE (X(0,VER),Y(0,VER)) -(X(L1,2),Y(L1,2)
2760 LINE (X(LON,VER),Y(LON,VER))-(X(L1,3),Y(L1,3))
2770 LINE (X(L1,3),Y(L1,3)» -(X(L1,1),Y(L1,1))
2780 LINE (X(L1,3),Y(L1,3)) ~(X(L1,2),YCL1,2))
2790 GOTO 2850

2800 LINE (X(LON,0),Y(LON,0)) -(X(L1,1>,Y(L1,1)

2810 LINE (X(LON,VER),Y(LON,VER))~-(X(L1,3),Y(L1,3))
2820 LINE (X(0,0),Y(0,0)) -(X(L1,0),Y(L1,0))
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2830 LINE (X(L1,1),Y(L1,1)) -(X(L1,0),Y(L1,0))

2840 LINE (X(L1,1),Y(L1,1)) -(X(L1,3),Y(L1,3))

2850 LOCATE 65,24 : PRINT"again? (Y/N)"

2860 GOSUB *YN : IF YN=1 THEN 1780 ELSE 2870

2870 IF YN=2 THEN 2880 ELSE 2860

2880 CLS 1: RETURN

2890 °

2900 *¥YN : YN$=INKEY$ : IF YN$="Y" OR YN$="y" THEN ¥YN=1
2910 IF YN$="N" OR YN$="n" THEN YN=2
2920 GOTO 2900

2930 °*

2940 *RIGHT

2950 KX=LX : KY=LY : KZ=LZ : RETURN

RETURN
RETURN

2960 *OBLI

2970 KX=LX : KY=LY : KZ=LZ
2980 LX=0 : LY=0 : LZ=1
2990 RETURN

3000 *CENT

3010 LOCATE 13,18 : INPUT "Distance(m) from proj. point "; DFPP
3020 COX=CINT(LON/2) : COY=CINT(VER/2) : COZ=TZ(COX,COY)*VH
3030 COX=COX*LG ¢ COY=COY*LG

3040 EX=-DFPP*LX+COX : EY=-DFPP*LY+COY : EZ=-DFPP*LZ+COZ

3050 RETURN

3060 *CENT1 KX=EX-PX1 : KY=EY-PY1l : KZ=EZ-PZ1 : RETURN
3070
3080 *
3090

- ——

Subroutine Transfer of Areal Inform. |
3100
3110
3120 *PAINT1 : QQ=1

3130 GOSUB #DIGINPUT : RETURN
3140

31560 *DIGINPUT

3160 CLS 1 : GOSUB *EXPLAIN
3170 OPEN "COM:N72N' AS #1

3180 COLOR 6:INPUT" Scale of this map --- 1/X : X= ";SCL
3190 PRINT CHR$(11);:PRINT" "
3200 GOSUB #*COL : COLOR 7 : PRINT CHR$(11);
3210 PRINT CHR$(11);:PRINT" input !!
"
3220 NT=0

3230 PRINT #1,"P";

3240 INPUT #1,X,Y,F:GOSUB 3300

3250 NT=NT+1 : INPUT #1,X,Y,F

3260 GOSUB 3300

3270 IF F=8 THEN 3340

3280 IF F=2 THEN 3190

3290 GOTO 3250

3300 PRINT CHR$(11);

3310 AL=X*SCL/10000:BE=Y*SCL/10000

3320 ON QQ GOSUB #*PNTING,*LINEl,*LINE1l

3330 RETURN

3340 CLOSE#1

3350 RETURN

3360 '

3370 *COL

3380 LOCATE 56,23:PRINT" ":COLOR 7 : LOCATE 55,22 : INPUT"Col
or= ";CL

3390 IF CL>7 THEN 3380 ELSE COLOR CL

3400 IF CL=1 THEN LOCATE 56,23 : PRINT"blue ? (Y/N) "
470

3410 IF CL=2 THEN LOCATE 56,23 : PRINT"red ¢ (Y/N) " : GOSUB #*YN : GOTO 3
470

3420 IF CL=3 THEN LOCATE 56,23 : PRINT"purple ¢ (Y/N) "
470

3430 IF CL=4 THEN LOCATE 56,23 : PRINT"green ? (Y/N) "
470

3440 IF CL=5 THEN LOCATE 56,23 : PRINT"light-blue ¢ (Y/N)" : GOSUB *YN : GOTO 3
470

3450 IF CL=6 THEN LOCATE 56,23 : PRINT"yellow ¢ (Y/N) * : GOSUB *YN : GOTO 3
470

GOSUB *YN : GOTO 3

GOSUB *YN : GOTO 3

.

GOSUB *YN : GOTO 3
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3460 IF CL=7 THEN LOCATE 56,23 : PRINT"white ? (Y/N) " ¢ GOSUB *YN
3470 IF YN=1 THEN RETURN ELSE 3380
3480

3490 *PNTING

3500 COLOR 7: NX=CINT(AL/LG) : NY=CINT(BE/LG)

35610 LOCATE 50,1 : PRINT"( " ;NX;" , ";NY;" > "

3520 SMX=(X(NX,NY)+X(NX,NY+1)+X(NX+1 ,NY)+X(NX+1,NY+1))/4

3630 SMY=(Y(NX,NY)+Y(NX,NY+1)+Y(NX+1 ,NY)+Y(NX+1,NY+1))/4

3540 PAINT (SMX,SMY),CL,7

3550 RETURN

3560

3570 'r —

3580 1 Subroutine Trangfer of Linear Inform.

3590 't -

3600 °

3610 »TRACE : QQ=2

3620 GOSUB *EXPLAIN

3630 GOSUB *DIGINPUT : RETURN

3640

3650 #LINE1

/3660 COLOR 7: NX=CINT(AL/LG) : NY=CINT(BE/LG)

3670 IF QQ<>3 THEN 3690

3680 LOCATE 60,1 : PRINT"( ";NX;" , ";NY;" ) ";:COLOR 4:PRINT TZ(NX,NY);"

":COLOR 7 : GOTO 3700

3690 LOCATE 50,1 : PRINT"( ";NX;" , ";NY;" > "

3700 IF NX<AL/LG AND NY<BE/LG THEN 3740

3710 IF NX>AL/LG AND NY<BE/LG THEN 3750

3720 IF NX<AL/LG AND NY>BE/LG THEN 3760

3730 IF NX>AL/LG AND NY>BE/LG THEN 3770

3740 A21=NX:A22=NY:A23=TZ(NX,NY) ¢ A31=NX+1:A32=NY:A33=TZ(NX+1,NY)
A41=NX:A42=NY+1:A43=TZ(NX,NY+1): GOSUB *DET : GOTO 3780

3750 A21=NX:A22=NY:A23=TZ(NX,NY) ¢ A31=NX-1:A32=NY:A33=TZ(NX-1,NY) :
A41=NX:A42=NY+1:A43=TZ(NX,NY+1): GOSUB #*DET : GOTO 3780

3760 A21=NX:A22=NY:A23=TZ (NX,NY) A31=NX:A32=NY-1:A33=TZ(NX,NY-1) :
A41=NX+1:A42=NY:A43=TZ(NX+1,NY) GOSUB *DET : GOTO 3780 .

3770 A21=NX:A22=NY:A23=TZ(NX,NY) A31=NX-1:A32=NY:A33=TZ(NX-1,NY) :
A41=NX:A42=NY-1:A43=TZ(NX,NY-1): GOSUB *DET : GOTO 3780

3780 PX1=AL : PY1=BE : PZ1=A13%VH :I=L1:J=4

3790. IF PRO=3 THEN GOSUB #CENT1

3800 NNX=NX : NNY=NY : GOSUB %*ROLL1

3810 X(L1,4)=X(L1,4)+SAX : VY(L1,4)=Y(L1,4)+SAY
3820 X(L1,4)=INT(X(L1,4)*BAI/XY)

3830 Y(L1,4)=INT(Y(L1,4)*BAI) : Y(L1,4)=0P-Y(L1,4)
3840 IF NTs0 OR QQ=3 THEN 3850 ELSE 3880

3850 FOR I=0 TO 1:FOR J=0 TO 1:PSET (X(L1,4)-I,Y(L1,4)-J),CL:NEXT J,I

3860 IF F<>4 THEN 3900

3870 LOCATE 50,1 : PRINT"( ";NNX;" , ";NNY;" ) ";:INPUT TZ(NNX,NNY):GOTO 3900
3880 LINE (XX,YY>-(X(L1,4),Y(L1,4)),CL

3890 LINE (XX,YY-1)-(X(L1l,4),Y(L1,4)-1),CL

3900 XX=X(L1,4)> : YY=Y(L1,4)

3910 RETURN

3920

3930 *DET

3940 Al1=AL/LG : A12=BE/LG : Al4=1 : A24=1 : A34=1 : A44=1

3980 Bl11=A21:B12=A23:B13=A24:B21=A31:B22=A33:B23=A34:B31=A41:B32=A43:B33sA44
3960 GOSUB #*CALC ¢ SU12=SUTI

3970 B11=A21:B12=A22:B13=A23:B21=A31:B22=A32:B23=A33:B31=A41:B32=A42:B333A43
3980 GOSUB #CALC ¢ 8SU14=SUTI

3990 B11=A22:B12=A23:B13=A24:B21=A32:B22=A33:B23=A34:B31xA42:B32=A43:B33=A44
4000 GOSUB #CALC ¢ SU11=8SUTI

4010 B11=A21:B12=A22:B13=A24:B21=A31:B22=A32:B23=A34:B31=A41:B32=A42:B33=A44
4020 GOSUB *CALC ¢ 8U13=SUTI

4030 A13=(A12%5U12+A14»8U14-A11%SU11)/SU13

4040 RETURN

4050 *CALC

4060 SUTI=B11%B22+B33+B13#B21*B32+B124B23%B31-B114B23#B32-B12+B214B33-B13
*B22*B31

4070 RETURN

4080
4090
4100 °*
4110

Subroutine Erasing of Hidden Line I

r
|
— i




4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220

4230-

4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4630
4540
4550
4560
4570
4580
4590
4600
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800
4810
4820

#ERASEl : C
IF DV<O TH
IF DV=>0 A
IF DV=>45
IF DV=3>90
IF DV=>135
IF DV=>180
IF DV=>225
IF DV=>270
IF DV=>315
LST=LON-1:
LST=LON-1:
LST=LON-1:
LST=LON-1:
LST=0:
LST=0:
LST=0:
LST=0:

CLS 1 : RET

*HIDL
FOR J=VST
FOR I=L
GOSUB
IF KE
IRO
SMX
SMY
PAI
IRO
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LS 1

EN DV=DV+360

ND DV<45 THEN 4230

AND DV<90 THEN 4240
AND DV<135 THEN 4250

AND DV<180 THEN 4260

AND DV<225 THEN 4270

AND DV<270 THEN 4280

AND DV<315 THEN 4290

AND DV<360 THEN 4300
VST=VER-1:LED=0:VED=0: STPL=-1:STPV=-1:GOSUB#HIDL:GOTO
VST=VER-1:LED=0:VED=0: STPL=-1:STPV=~1:GOSUB*HIDV:GOTO
VST=0: LED=0:VED=VER-1:STPL=-1:STPV= 1:GOSUB#HIDV:GOTO
VST=0: LED=0:VED=VER-1:STPL=-1:STPV= 1:GOSUB#HIDL:GOTO
VST=0:LED=LON-1:VED=VER-1:STPL= 1:STPV= 1:GOSUB#HIDL:GOTO
VST=0:LED=LON-1:VED=VER-1:STPL= 1:STPV= 1:GOSUB#HIDV:GOTO
VST=VER-1:LED=LON-1:VED=0:STPL= 1:STPV=-1:GOSUB*HIDV:GOTO
VST=VER-1:LED=LON-1:VED=0:STPL= 1:STPV=-1:GOSUB«HIDL

URN

TO VED STEP STPV

ST TO LED STEP STPL

*KENTEI

NTEI=1 THEN 4420

=6 : GOSUB *GRID
=(XCI,I)+X(I+1,0)+X(I+1,J+1)+X(1,J+1))/4
=(Y(I,3)+Y(I+1,0)+Y(I+1,J+1)+Y(]1,J+1))/4
NT (SMX,SMY),4,IRO

=7 3 GOSUB #*GRID

IF KENTEI=1 THEN 4450

PAI
NEXT I,J
IF DAI=1
IF VED<>
AA=1
AA=3
IRO1=
IRO1=
RETURN
*HIDV
FOR 1=LST
FOR J=V
GOSUB

NT (SMX,SMY)>,0,IRO

THEN 4520

0 THEN 4490

¢ BB=0 : CC=0 : DD=0 : GOTO 4500
¢ BB=2 : CC=VER : DD=VER

6 : IRO2=4: GOSUB *GRID2

7 : IRO2=0: GOSUB *GRID2

TO LED STEP STPL
ST TO VED STEP STPV
*KENTE!

IF KENTEI=1 THEN 4620

IRO
SMX
SMY
PAI
IRO

=6 : GOSUB *GRID
=(X(I,I)+X(I+1,3)+X(I+1,J+1)+X(1,J+1))/4
=Y, I)+Y(I+1,0)+Y(I+1,J+1)+Y(1,J+1))/4
NT (SMX,SMY),4,IRO
=7 : GOSUB *GRID

IF KENTEI=1 THEN 4650

PAI
NEXT J,1
IF DAI=1
IF LED<>
AA=2
AA=3
IROl1=
IRO1=
RETURN

*GRID
LINE
LINE
LINE
LINE
RETURN
*GRID2
FOR I=
LINE

NT (SMX,SMY),0,IRC
THEN 4720
0 THEN 4690
: BB=0 : CC=0 : DD=0 : GOTO 4700
: BB=1 : CC=LON : DD=LON
6 : IRO2=4: GOSUB *GRID3
7 : IRO2=0: GOSUB *GRID3
(X(1,3),Y(1,0))-(X(1+1,0), Y(I+1,J)),IR0O
~(X(I+1,J+1), Y(I*1,J+1)),IRO
-(X(I1,J+1), Y{1,J+1)),IR0O
-(X(1,J), Y(I,J)),IR0
0 TO LON-1
(X(I,CC),Y(1,CCY)-(X(I+1,DD),¥Y(I+1,DD)),IRO1

4310
4310
4310
4310
4310
4310
4310

297
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4830 NEXT 1

4840 LINE -(X(L1,AA),Y(L1,AA)) ,IRO1
4850 LINE -(X(L1,BB),Y(L1,BB)) ,IROl
4860 LINE -(X(0,CcC),Y(0,CC)) » IRO1
4870 SMX=(X(L1,AA)+X(L1,BB))/2

4880 SMY=(Y(L1,AA)+Y(L1,BB))/2-2

4890 PAINT (SMX, SMY), IRO2, IRO1

4900 RETURN
4910 *GRID3

4920 FOR J=0 TO VER-1 :
4930 LINE (X(CC,J),Y(CC,J))-(X(DD,J+1),Y(DD,J+1)),IRO1
4940 NEXT J

4950 LINE -(X(L1,AA),Y(L1,AA)) ,IROl
4960 LINE -(X(L1,BB),Y(L1,BB)) - ,IRO1
4970 LINE -(X(CC,0),Y(CC,0)) » IRO1
4980 SMX=(X(L1,AA)+X(L1,BB))/2

4990 SMY=(Y(L1,AA)+Y(L1,BB))/2-2

5000 PAINT (SMX, SMY), IRO2, IRO1

5010 RETURN

5020

5030 *KENTEI

5040 DDS1=SQR((X(1,J)=-X(I+1,J+1))" 2+ (Y(I,J)-Y(I+1,J+1))"2)

5050 DDS2=SQR((X(I,J)-X(I+1,J))"2+(Y(L,I)-Y(I+1,J))"2)

5060 DDS3=SQR((X(I1+1,J)-X(I,J+1))"2+(Y(I+1,J3)-Y(1,J+1))"2)

5070 DDS4=SQR((X(I1+1,J)-X(1+1,J+1))"2+(Y(I+1,J)-Y(I+1,J+1))"2)

5080 DDS5=SQR((X(I,J+1)-X(I+1,J+1)) 2+ (Y(I,J+1)-Y(I+1,J+1))"2)

5090 DDS6=SQR((X(I,J)=-X(I,J+1))"2+(Y(I,Jd)=-Y(1,J+1))"2)

5100 $81=(DDS1+DDS2+DDS4)/2 : SS2=(DDS1+DDS5+DDS6)/2

5110 MEN1=SQR(ABS(SS1#(S81-DDS1)*(SS1-DDS2)*(SS1-DDS4)))

5120 MEN2=SQR(ABS(SS2%(SS2-DDS1)*(SS2-DDS5)*(8S2-DDS6)))

5130 IF (MEN1+MEN2)<15 THEN 5660

5140 IF DDS1=SQR(2)xDDS2 THEN 5150 ELSE 5160

5150 IF DDS3=8QR(2)*DDS2 THEN 5570

5160 IF X(I,J)-X(I+1,J)=0 AND X(I,J+1)-X(I+1,J+1)=0 THEN PIP1=1 ELSE PIP1=0
5170 IF Y(I,J)-Y(I+1,J)=0 AND Y(I,J+1)-Y(I+1,J+1>=0 THEN PIP2=1 ELSE PIP2=0
5180 IF X(1,J+1)-X(1,J)=0 AND X(I+1,J+1)~X(I1+1,J)=0 THEN PIP3=1 ELSE PIP3=0
5190 IF Y(I,J+1)-Y([,J)=0 AND Y(I+1,J+1)-Y(I+1,J>=0 THEN PIP4=1 ELSE PIP4=0
5200 IF PIP1=1 AND PIP3=0 THEN 5310

5210 IF PIP2=1 AND PIP4=0 THEN 5310

5220 IF X(I+1,J)=X(I,J) AND X(I+1,J+1)=X(I1+1,J) AND X(I,J+1)=X(I+1,J+1)

THEN 5560
5230 IF X(1,J)-X(I+1,J)=0 THEN 0OX1=X(I,J) ELSE 5250
5240 GOSUB *TEI2 : OY1=TEI2%(OX1-X(I,J+1))+Y(Il,J+1) :GOTO 5310
5250 IF X(I,J+1)~-X(I+1,J+1)=0 THEN OX1=X(I,J+1) ELSE 5270
5260 GOSUB #TEIl : OY1=TEI1*(OX1-X(I,J))+Y(I,J) :GOTO 5310
5270 GOSUB *TEIl1 : GOSUB *TEI2 :
5280 IF TEI1-TEI2=0 THEN 5310

5290 OX1 =(TEI1#X(I,J)-TEI2#%X(I,J+1)-Y(I,J)+Y(1,J+1))/(TEI1-TEI2)
5300 OY1 =TEI1%(OX1-X(I,J)>+Y(I,J)

5310 IF PIP1=0 AND PIP3=1 THEN 5430

5320 IF PIP2=0 AND PIP4=1 THEN 5430

5330

5340 IF X(1,J+1)-X(I,J>=0 THEN 0X2=X(I,J) ELSE 5360

5350 GOSUB *TEI4 : OY2=TEI4#(0X2-X(I+1,J))+Y(I+1,J) :GOTO 5430
5360 IF X(I+1,J+1)-X(1+1,J)=0 THEN 0X2=X(I1+1,J+1) ELSE 5380

5370 GOSUB *TEI3 : OY2=TEI3*(0X2-X(I,J))+Y(I,J) :GOTO 5430
5380 GOSUB *TEI3 : GOSUB *TEI4

5390 IF TEI3-TEI4=0 THEN 5420

5400 0X2 =(TEI3*X(I,J)-TEI4*X(I+1,J)-Y(1,J)+Y(1+1,J))/(TEI3-TEl4)
5410 0Y2 =TEI3%(0X2-X(I,J))+Y(I,J)

5420

5430 DAIX=X(1,J> : DAIY=Y(I,J) : SYOX=X(I,J) : SYOY=Y(I,J)

5440 FOR II=1I TO I+1

5450 FOR JJ=J TO J+1

5460 IF DAIX<X(II,JJ) THEN DAIX=X(II,JJ>
5470 IF DAIY<Y(II,JJ)> THEN DAIY=Y(II,JdJ)
5480 IF SYOX>X(IL,JJ) THEN SYOX=X(II,JJ)
5490 IF SYOY>Y(II,JJ) THEN SYOY=Y(II,JJ)
5500 NEXT JJ,1I1I

5510 IF OX1<SYOX OR OX1>DAIX THEN 5540

5520 IF OY1<SYOY OR OY1>DAIY THEN 5540
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5530 KENTEI=1 : GOTO 5580

5640 IF 0X2<SYOX OR OX2>DAIX THEN 6570

56550 IF 0Y2{(SYOY OR OY2>DAlY THEN 5570

5560 KENTEI=1 : GOTO 5580

6570 KENTEI=2

5580 RETURN

5690 °*

5600 *TEI1 ¢ TEIl=(Y(I,Jd)-Y(I+1,J))/(X(1,J)-X(I+1,J)) :RETURN

5610 *TEI2 : TEI2=(Y(I,J+1)-Y(I+1,J+1))/(X(I,J+1)-X(I+1,J+1)) :RETURN

5620 *TEI3 : TEI3=(Y(I,J+1)-Y(I,J))/(X(1,J+1)=-X(I,J)) :RETURN

5630 *TEI4 ¢ TEI4=(Y(I+1,J+1)-Y(I+1,J))/(X(I+1,J+1)-X(I1+1,J)) :RETURN

5640 '

5650 'r 1
5660 I Subroutine Correction of Grid-data |
5670 ¢t d
5680 °*

5690 *CHANGE : QQ=3

5700 GOSUB *DIGINPUT

5710 OPEN "2:"+IN$ FOR OUTPUT AS #1

5720 PRINT #1, LG, LON, VER

5730 FOR I=0 TO LON:FOR J=0 TO VER:PRINT #1,TZ(1,J):NEXT J,I

6740 CLOSE #1 : CLS 3

§750 RETURN

5760 '

5770 *EXPLAIN

5780 COLOR 5:LOCATE 0,1:PRINT "Z - Continue”

5790 PRINT "1 - Change”

5800 COLOR 4: PRINT "2 - Only for Correction of Grid-data "
5810 COLOR 5: PRINT "3 - End" : COLOR 7

5820 RETURN



