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Error Visualization for Pencil Drawing with Three-Dimensional Model
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Fig.1 Error visualization for pencil drawing.
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Fig.2 An example of subject for drawing in a class.
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Fig.3 Dataflow of error visualization.
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Fig.4 Virtual space and local space for a drawing-
subject.
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Table 1 Measuring the size of drawing-subject and
the distance to learner’s viewpoint.
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Fig.5 Measuring size of dish.

327



O0000o00oooooo 2008/2 Vol. J91-D No. 2

i

O‘O
BE oS

=
f\@z

n

1=
&

—  emg
d
hl
—
A

]
o | R

06 OD0O0OOOOOOOOOOOO
Fig.6 Measuring the size of drawing-subject and the
distance to learner’s viewpoint.
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Table 2 Feature data from pictures.
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Fig.7 Feature data of a picture of drawing-subject.

0000000000 PPO00000 30 @®mMo
000000000000000000000000
00000000000000000000°°'0
00 POOOOOOOP,0000 P,y 0000
00 P, 00000000 Pyyy0P,,, 0000
000 Pyopp0000000000 Pyggop O
00000000 Pyypg 000000 VOOOO
0000000000 10000000
000 1000000000000 0O0VvVOoOo
000000000000000000000000
000D0000000000000000P, 020
0000 60000000000P, 00000000
00000000000000

001000000 0000000000000000O0DO00O0O0
Oo0o0o0O0O00o000O000000000O00000000000
oo0oo0oO00oO0o0O0O0oO0boO0O00O0O0boo0



go0oooooooOooOoOoOoOoOoOoOooOooOoooooooo

0 = arcsin 52, — arcsin (&)
o F| F

1 0 0
P, =|0 cosf —sind | Py
0 sinf cosé

oob0 2000000000 gbooooooooo
gboooobooobobodobobzz0000000
goooooooo

F B
7o 0 0
P, = 0 1 0 Py
F F
0 0 7

00030000000000 000000000
000000000000000000zz00000
0/00000

5 . Fis
, Fls Fs 0 0
Popp = 0 1 0 Ponop
Fy o Fis
0 0 F1,5 Fs
000400000000000000O Ooad

00000000000000000000000
000000000000000 00000000
0 61,60,,6s 0000000

f1 = arcsin Eé — arcsin (&)
e F! Fs
02 = arcsin 57, — arcsin (&)
: F] Fy
03 = arcsin Fy — arcsin <£>
T Fi, Fio
1 0 0
PIDDDD = 0 C0891 —Singl PDDDD
0 sinf; cos6O,

P,DDDDDDP,DDDD O P,DDDD oooo
00050000000000000 00000
0000000000000000000 Pyggpl
000 Pyypg 00000000000000000
000000000000

!
Pogoo =1 1 | Popoo

Pigoo = | 1 | Popon
OoOoe0O000O0O0O0O0O0O00 goooooad
oo0oo0oooo Pppp ODOCOOOOOCOODODOO
Jo0o0o0oooooooooboooooooood
Fé Fy
!
Pppp = 1
Fé Fy

00070000000000 O0O0O0000O0O0O
000000000000000000000000
0000000000000000 Pyggp O 20
000000000000000000000000
000000000000000000000000
ooo

PDDD

(F{1—Fi3)-Fs
F]
!
Pogon =Popoo + 0
0

Ooosgooooooo goooooooooo
goooooooooOooPPp O yOODOOOOOO
gooooo

1
2F! —F/ oF
;F{ 2. 2F4—1F2 Py

1

Pl =

4. O 0

gooooboooooooobooOooooooboo
gbooboooobooooboobooboboooobobogaon
goboooobooooobooooboooooboooao
4.1 0 0O O
g3obo0o0o000o0o0oo0o0ooooooooo
ooo sobh b 1ob000o0o0boooooooog
o000 POOOOOOOOOOOOOOOOCOOO
0000000o0o P ooooog
oooooooOo0oob VRML20oOOOOOOO
gooboooooooocboOooooooooobooo
goobcoooobooooooooobooOoooo
goooboooooooooooboOooooooboo
ooooooo 11m
VRMLOOOOOOOOOOOOoOoooooooo
gboooboooboooobooboobobooobobogaon
gboooboooobooooboobooboooboooboboaoon

329



O0000o00oooooo 2008/2 Vol. J91-D No. 2

EX ) VA L)
ERTEET IV =RITTET IV
\ \ HAOKH
Al =

\H

mn | ws | fen
[ ——— e | Y VR
P

I N ORESY AR A= 2 —

08 OoooOoOoooooboono
Fig.8 A display-example of error visualization tool.
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Fig. 10 Display-examples of error visualization.
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Fig.11 Viewpoints presetted.
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Fig.12 Result of the investigation.
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