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Introduction to Computer Graphics by Example Based Programming
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Abstract

This paper describes the class structure using an example-based
programming for the introductory computer graphics course
“Introduction to computer graphics’ a Tokyo University of
Technology, aimed at second year students. The first part of this
paper describes the detalls of the course and the CG
programming taught to students using an example-based
methodology. In the second part, we discuss the application of
“Processing” for CG development to the course and its effects on
student learning. Our results show that this method reduces debug
time, the time taken to learn programming, and can improve the
CG programming ability of a student.
Keywords : CG / Education / Example-based programming /
Processing
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X, y¥,x1,y1,x2,y2;
nd(4FFFFFF);

ight(3);

18] skotch_081016b =10l

translate(200,200);
%1 = 180%cos(0.);
yl = 160%sin(0.);
for(float i=0; i<=360; i=i+10){
x2 = 150%cos(radians(i)):
y2 = 180xsin(radians(i));
ine(x1,y1,x2,y2);
x1=x2;
yl=y2;

!

] o]

M3 MzHTATI A

4 Bo7a77 L0OEES

d setup(){ e
siz 00, 400);

background (#FFFFFF);

noFill();
) |
void draw(){
square (80, 60, 100);
square (130, 100, 120);
square (50, 170, 150); -

(

square (230, 150, 100);
}
void square(int x, int v, int s ){

5 MAMEHTATIA

float x,y,z,r;
| float theta;

void setup() {
size(400,400,P30);
frameRate(30);
x = width/2.0; y = height/2.0; z = 0.0;
ro=200.0;
theta = 0.0;
fill(50,60,255,50);
lights();
translate(x,y,z);

}

void draw() {
background(255);
translate(x,y,z);
rotateY(theta);
box(r);
theta += 0.01;

i
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Influence of Differences in Graphic Operation Procedures on Work
——Puzzle Operation as an Example—

=fE EE  Naoyuki MIYAKOSHI
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CAD @ & 9 % I I E D& VA S BIEO S M % 5
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F—7— KN HEOEE XV CAD #FH

Abstract

In many cases, the CAD education is provided in such a way
that students are given exercises in which they have to draft
graphics using CAD commands. Students keep in mind an image
of the hand-drafting procedures and concepts while using CAD.
Many of students, have an insufficient understanding of drafting
with CAD despite the fact they have no problem in
understanding hand-drafting. My research focused on the physical
movements performed during these operations. | conducted an
experiment using puzzles in order to identify the characteristics
of the operational procedures from the differences arising from
direct and indirect operations. In conclusion, When the subjects
perform a graphic operation directly, they start to think that they
should try to assemble the pieces to find the appropriate shape so
as to complete the task. When subjects perform a graphic
operation indirectly, they start to think that they should first
envision the graphic to be produced by the operation and then
start to perform the operation based on what they have
envisioned.
Keywords : Graphic operaton / Puzzle / CAD education
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®1 RERRE CRERE (ATLV-7) x2 BRENECHEERS B IIL-7)

BEICE LN () 16 BWEICE LN () 36

A-1 Pefem ¥ () 6 B-1 PerEm B () 7
1E4 720 OB 2.7 1ENS 720 OB 5.1

BECE LM (B) 7 BWEICE LM (B) 29

A-2 B () 5 B-2 BrEmE (A1) 7
1 #4720 O 1.4 1 ¥R 720 DR KL 4.1

BEICE LR (B) 13 BEICE LM (B) 32

A-3 Befem g (1a) 5 B-3 BerEm g (a) 4
1 BN 720 OB 2.6 1 BN 720 OB 8.0

BAECE LW (B) 16 BWEICE LN (B) 26

A-4 Belem % (8) 6 B-4 BerEm % (8) 10
1 3E%47- ) DR 2.7 1 BEN4 720 OB 2.6

BEICE LR () 13 BECE LN () 30.8

il Berem g (1a) 5.5 i BEm B () 7
13N 7- ) O 2.4 1 $E N 720 OB 4.4

BRPEICE LR (B) 3.7 BEICE LN (B) 3.7

e 7 BerEmE g (18) 0.5 e 7 BerEmE e (8) 2.1
14720 OB 0.5 114720 OB 2.0

x3 BEFRECERERZE (ATIL-7)

1HH 2HH 3HH 4HH 5HH

IR LR (B) 348 900 227 467 715

A-1 WfEm B () 90 192 53 114 173
1 BE N 720 OB 3.9 4.7 4.3 4.1 4.1

BRI LW (B) 900 900 42 109 568

A-2 WerEm B () 258 259 9 29 186
1 BEY4 720 OB 3.5 3.5 4.7 3.8 3.1

WECE LR (B) 148 900 24 73 404

A-3 Betem g (1) 35 179 9 26 35
1 B:PEM 7= 0 OB 4,2 5.0 2.7 2.8 11.5

BRI L2 (B) 132 239 569 50 334

A-4 WefEm B () 31 64 126 11 60
1 BEN4 720 OB 4.3 3.7 4.5 5.5 5.6

BWEICE LR (B) 382 734.8 215.5 174.8 505. 3

SR Bt g () 103.5 173.5 49.3 45.0 113.5
1 BEN 720 OB 4.0 4,2 4.0 3.8 6.1

BRI L2 (B) 310.9 286.2 219.0 170.0 147.9

B 2 WfEm B () 92.2 70.1 47.8 40,4 66. 7
1 BE M7= 0 OB 0.3 0.6 0.8 0.6 3.3

x4 BROEFFECEERH B IIL—7)

1HH 2HH 3HH 4 HH 5HH

BWEICE LR (B) 215 900 725 900 404

B-1 BrEm e (n1) 21 73 40 67 35

114720 O 10.2 12.3 18.1 13.4 11.5

BRI L2 (B) 900 900 900 214 531

B-2 BeremE e (E) 52 63 47 17 38

1 BEN 720 OB 17.3 14.3 19.1 12.6 14.0

BWAEICE LR (B) 256 900 209 340 219

B-3 Bt g () 22 15 7 20 13

134720 OB 11.6 20.0 29.9 17.0 16.8

IR LR (B) 900 900 102 140 900

B-4 Betem g () 39 79 12 16 66

1 BE M 720 OB 23.1 11.4 8.5 8.8 13.6

BRI L7 (B) 567.8 900. 0 484.0 398.5 505. 3

SR ME BerEm e (m) 33.5 65.0 26.5 30.0 113.5
1 BEY4 720 OB 15.6 14.5 18.9 12.9 6.1

WEICE LR (B) 332.6 0.0 336. 4 298. 2 249.2

B 7 BelEm g () 12.9 12.9 17.3 21.4 18.8
1 B:PEM 720 OB 5.1 3.3 7.6 2.9 1.9
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®*5 BRIEDREE AJTIL—7)

1HH 2HH 3HH 4HH 5HH
HMABbHE 55.6% 70.8% 71.7% 62.3% 61.3%
mysL 20.0% 10.9% 7.5% 3.5% 6.9%
A-1 [ 5.6% 5.7% 9.4% 12.3% 6.9%
B 11.1% 9.4% 7.5% 18.4% 21.4%
[l iz 7.8% 3.1% 3.1% 3.5% 3.5%
AL bE 61.2% 66.0% 44,4% 65.5% 63.4%
mysL 15.9% 6.2% 11.1% 10.3% 8.6%
A-2 B 12.8% 10. 8% 11.1% 3.4% 11.8%
Bin 7.0% 13.5% 33.3% 17.2% 14.0%
[ i 3.1% 3.5% 0.0% 3.4% 2.2%
HMAB b 62.9% 65.4% 66.7% 53.8% 54.3%
mysL 5.7% 15.1% 11.1% 19.2% 20.0%
A-3 B i 11.4% 9.5% 0.0% 15.4% 0.0%
B 14.3% 7.3% 22.2% 3.8% 17.1%
[ iz 5.7% 2.8% 0.0% 7.7% 8.6%
A DR 58.1% 53.1% 59.5% 54.5% 66.7%
myHL 16.1% 17.2% 11.1% 0.0% 11.7%
A-4 [ 6.5% 7.8% 8.7% 18.2% 6.7%
Bz 12.9% 14.1% 12.7% 18.2% 3.3%
DL 6.5% 7.8% 7.9% 9.1% 11.7%
*x6 HBEOEE BIIN-T)
1HH 2HH 3HH 4HH 5HH
HMAGHE 42.9% 56.2% 72.5% 73.1% 54.3%
mysL 0.0% 11.0% 5.0% 6.0% 20.0%
B-1 B 9.5% 4.1% 5.0% 3.0% 0.0%
B 33.3% 15.1% 15.0% 7.5% 17.1%
[l iz 14.3% 13.7% 2.5% 10.4% 8.6%
AL bR 30.8% 38.1% 38.3% 47.1% 44.7%
myHL 17.3% 9.5% 14.9% 11.8% 13.2%
B-2 [ 3.8% 4.8% 17.0% 5.9% 13.2%
Bz 26.9% 27.0% 12.8% 17.6% 18.4%
[ i} 21.2% 20. 6% 17.0% 17.6% 10.5%
HMAEHE 45.5% 44, 4% 42.9% 62.3% 53.8%
mysL 9.1% 8.9% 0.0% 3.5% 15.4%
B-3 B i 9.1% 4.4% 0.0% 12.3% 0.0%
FL S 13.6% 33.3% 42.9% 18.4% 30.8%
[ iz 22.7% 8.9% 14.3% 3.5% 0.0%
A bR 28.2% 30.4% 33.3% 31.3% 33.3%
mysL 2.6% 11.4% 0.0% 6.3% 13.6%
B-4 [ 15.4% 5.1% 8.3% 0.0% 4.5%
Bin 33.3% 30.4% 25.0% 37.5% 30.3%
I i 20.5% 22.8% 33.3% 25.0% 18.2%
DE—ZADWMBERHERD LN LDSN o> TSN, B R EAT 5 72,
BEVPRHTENTHS, COZENOBEREZIEKT S
LT, NANVDOE—=ZADFH)LHIIHT 2 8% L Hlk 4. AEHER
HEDBEBCOMBRENNT 5. £z, FEBi2 OMAENE TERDORER, EE1TIE, AZV—TIZEORR T
BINV—THWIIHN L, ZV— T TOBRIEDOR % 50 TIZ, 5~6HoEEEZITY, 1HMELDL4~2. 78D

T5. TNEMMEEDOHTIZE T A X ZITTHRE L,
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