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Non Photorealistic Rendering

paint system
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1985 Japan Society of Information Processing

Rendering of 3D shape using Interactive Rendering System

KONDO Kunio,KIMURA Fumihiko, TAJIMA Taro
Journal of Information processing Vol.26, No.11,1985

Examples using rendering system CARP (BRI F =25B 50 2R N E

Adobe Photoshop Verl.0 wasreleasedin 1990



Japan Society of Graphics Science

1985
Classification and Algorithm of Shading for Painting
KONDO Kunio, KIMURA Fumihiko, TAJIMA Taro
Journal of Graphic Science of Japan, Vol.40, 1987
ARBID T
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1985

Soft Shading algorithm for painting
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1985

RAUSD T LCARPIZ LB E

An Interactive Rendering Technique for 3-D Shapes
Kunio KONDO, Fumihiko KIMURA,Taro TAJIMA Eurogaphics’85 pp.341-352, 1985 11
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2007

Artistic Rendering

B Takashi Yoneyama, Etsuo Genda, Kunio Kondo ,Proposal of Image Generation Methods
based on the Process of Visual Information Processing, Asia Digital Art and Design
Association, Proceedings of the 5th annual conference of Asia Digital Art and Design
Association, 2007.12

B Takashi Yoneyama, Etsuo Genda, Kunio Kondo, Painterly Renderings Using a Synthesis of
Painting Styles Based on Visual Perception, proc. of VRCAI'09, DVD, 2009.

WKL Z R RANR K AEFE RE/ NS A2 B IGGERBRERF L BARNER KREMH
7%, Vol.43, No.4, pp.13-21, 2009

B Takashi Yoneyama, Etsuo Genda, Kunio Kondo,Artistic Rendering of 3D Models with
Levels of Abstraction, International Journal of ADADA,Vol.9-10, pp.13-20, 2009
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Artistic Rendering
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2007 Takashi Yoneyama, Etsuo Genda, Kunio Kondo ,Proposal of Image Generation Methods
based on the Process of Visual Information Processing, Proc. of ADADA, 2007.12
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Non Photorealistic Rendering

illustration for 3D shapes

19
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1985 EUROGRAPHICS’85

An Interactive Rendering Technique for 3-D Shapes
Kunio KONDO, Fumihiko KIMURA, Taro TAJIMA Eurogaphics’85 pp.341-352 1985

Shading Highlight line and outline

This research area : Non photorealistic Rendering

21
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Comprehensive Rendering Takafumi Saito
SRITET )L DERFLHR, AR DB ENE SIGGRAPH90

o« BATTER (z-/\y T 7) D SERIIERYCHhE

NPR(Non Photorealistic Rendering) :\\514w> 3> h SIGGRAPH1990 T#18 TE 13

PR E K I DIBRANIBEF RSB FELR RN 2 H T,
1S ARDEOBEERH IRITCCTIEN LUV

WTREFR I, BIS KBS, ANNE, 12250 T4TL 2RI T AT LICEBIRTAARDRER, FHRLIEF =,
BHRALIE Vol.26,N0.11, 1985, (BFRILIBFERRAIII25E FLRHmNE)
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1995 [Mochizuki, Kondo1995]

Rendering of Outline and Highlight line

Only Shading method Adding of Outlines

Y. Mochizuki, K. Kondo :Enhanced Edge Rendering for Comprehensible Image
8th International Conference on Engineering Computer Graphics and Descriptive Geometry,
Vol.1, pp.194-199, 1998 (SIG-CG95,Vol.95,N078,1995) 24
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Non Photorealistic Rendering

Line Drawing

27
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1981
BezierfhiiG&x BN\ -AREL 2>
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1991 . . . NICOGRAPH'91
Rendering system for Line Drawing

ASAHI Masahiro, KONDO Kunio NICOGRAPH’91 pp.22-31

2 Dimensional Rendering method

®m Using PSFiles
® Variable linewidth
B Texture rendering

D 7
7N

-

T e NICOGRAPH*91
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1993 Japan Society of Graphic Science

Interactive Rendering method with Line shading
KONDO Kunio, KANBARA Akira Journal of Graphic Science Vol.55,1993.3

B Control of variable linewidth

1. control point for generating curve Bezier curve
2. points for giving linewidth
3. linewidth value Examples of wide curves

' parameter TR

0.0 03
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1993 . . :
Dot and Line Shading Algorithm

KANBARA Akira, KONDO Kunio
Journal of Information processing Vol.34,No.8, pp.1762-1769,1993

Dot shading method

ik 1. Dot width
0.0 0.3 i o 2. Control point of

Dot width

3. Gradation

Example of dot
shading using
proposed method

Example of dot shading
by Handwriting
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Interactive Rendering System for Line Drawing

by Dot and Line Shading
K.Kanbara,K.Kondo CG International’94 pp.172-179, 1994

0 Line Drawing -
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1996 Rendering Parametric Surfaces in Pen and Ink SICGRAPH'96

Georges Winkenbach, D.Salesin (Univ. of Washington) pp.469-476, 1996

0 Wooden bucket: the bucket is
modeled as a a single surface of
revolution. The planks are created
by a prioritized stroke texture.

[0 Controlled-density
hatching

[0 Glass bottle: An .
environment mapisused
to give theillusionofa
reflected surrounding o e o e .




2011

SR L l
outline Outline with Variable width

[(c)LEVEL-5/FC+ X< L7 GO MOVIE 2011) [(c)BEEF 7O NFEE-TLEER > > T -ADK]

“Takashi Matsuo Koji Mikami Taichi Watanabe Kunio Kondo , Shape Oriented Line Drawing in
Real-Time 3DCG”,SIGGRAPH ASIA 2011, 2011.



2011 “Shape Oriented Line Drawing in Real-Time 3DCG”

SIGGRAPH ASIA 2011, 2011. poster
Takashi Matsuo, Koji Mikami, Taichi Watanabe, Kunio Kondo

MO GHENER
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1988
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Image based Modeling

TR I, K*TKF,EHM%MB, L&) T DD EER S RRIERFE,
IBIRAIBF SERIEE 29(8), pp.721-728, 1988.8.15

T REFR I, K*TKF,EHHJ,%i(EB,??E%E*E@*ﬁ,.ﬁﬁﬁﬁc‘:%o)ﬁﬁﬂ%,
BERANIBE 25mES 29(7), pp.686-693, 1988.7.15
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1988

BREDE R HEECIMage based Modeling

'H'u- ::{: Rt - SN :
2D Drawing Ray tracing method  Image Synthesis

WTERES I, ARISCZ, HIB AR, FHESBRROMR ST 2 DI0A, [BRUIBFE R5mGS 29(7),
pp.686-693, 1988.7.15 46
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1996

Image based Rendering & Modeling

Modeling and Rendering Architecture from Photographs

Debevec, Taylor, and Malik 1996

S

Original photograph with Recovered model Model edges projected Synthetic rendering
marked edges onto photograph

Paul E. Debevec, Camillo J. Taylor, and Jitendra Malik. Modeling and Rendering
Architecture from Photographs. In SIGGRAPH '96, August 1996.
http://www.pauldebevec.com/Research/

SIGGRAPH '96
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Sketch Interpreter for Geometric Modeling

Sugishita,S, Kondo,K: Sketch Interpreter for Geometric Modeling
Annals of Numerical Mathematics pp.361-372, Baltzer Science,1996

K.Matsuda, S.Sugishita, Z.Xu, K.Kondo, H Sato, S.Shimada: “Freehand Sketch System for 3D
Geometric Modeling”, Shape Modeling International ’97 pp.55-62, 1997.

Nozomu Komori, Koichi Matsuda, Kunio Kondo: Pen Based Interface to Modify Geometric
Models, Proceedings of the 8th ICECGDG Conference Vol.2, pp.180-184, 1998.

K. Kondo, F .Kimura, T. Tajima: £stimation of Viewpoints in Perspective Drawings and its
Application (in Japanese). In J. Information Society of Japan, pp. 686-693, 1988.
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Sketch Interpreter for Geometric Modeling

Sugishita,S, Kondo,K: Annals of Numerical Mathematics pp.361-372, Baltzer Science,1996
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Rewriting Result of Rewriting

Interactive Rendering by Handwriting Input
Kondo.K, Kimura.F, Proc. of CADDM’87 pp.83-94 1987
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1998 Drawing by Interactive Sequential Drawing
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1998 Rounding using freehand drawing

ADFLD
(1) (2) (3)

Nozomu Komori , Koichi Matsuda, Kunio Kondo, Pen Based Interface to Modify Geometric
Models, Proceedings of the 8th ICECGDG, Vol.2, pp.180-184,1998



1996 Making a Stapler

(1)Drawing basic shape (2)Adding new object (3)Cutting the object (4)Modifying the object

(5)Adding parallelepiped (6)Adding details (7)Result (8)Another view

1. S. SUGISHITA, K. KONDO, H. SATO, S.SHIMADA, Sketch Interpreter for geometric modelling, Annals of

Numerical Mathematics 3, pp.361-372,1996
2. K.MATSUDA,S.SUGISHITA, XU Z., K.KONDO, H.SATO, S.SHIMADA, Freehand Sketch System for 3D

Geometric Modeling, Shape Modeling International, pp.55-62, 1997.3



A Sketch Interpreter System
with Shading and Cross Section Lines
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3. Haruki Shizuka, Weizhong Liu, Kunio Kondo, Koichi Matsuda, A Sketch Interpreter System with Shading and Cross Section Lines by Freehand Drawing, International Society for
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Deformation by shading lines
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4. Hiroki IMAHASHI, Kunio KONDO, Yoshiaki MACHIDA ,Masahiro TAKAHASHI, Knowledge Based Color
Coordinate System and its Application, Asia Digital Art and Design Association, International Journal of
ADADA, Vol.1, pp.37-42, 2004.4 ( ADADA International proceeding 2003)



CGHEDEH

1973 1980 1985 19891990 2000 2007 2010 2015 2020

19 25 30 35

40 45 50 55 60 65

@ EBREBNTBZRIB RTUM AT L photoshopkDaTIC (RSN 2T LERFE)

NPR | o:3nmmnoxs OIXREF ORI  LightwaveRE. TANOEH  Oh—>i1—F 1Y
@ 3D SRMER (R T LBRFE) @ 3D7 ZXFIEA> 27— (%)) | DX
@t 42— a/8\—R @FRET @2D3DERE ML BEFAZOIANORER ERIRTL,FEF
@iFEL >R @ >>RO—1>0> 2RITAFRE @ U7 ILEAALTARO—T1VY
A& @7 AN—R  @ZHEIIEE
@ERH SHZEP 1 Z AR [ E4=kes
Ry F O@3IRTETIICSBIRERE  @LOD FHEM>UFILZALCG
EFYLH @BezierghiRthm , @RETV>Y @ subdivision @HEETET/LOLOD>O—HRUIY
O TYFEFTITAVETI—2 @ BERET VY @ BET—2iR%E
@7 1 VEIRIRER (R EIRLIR)
B e R AT » ORI T—2R—2  (F§5F) @7 UHINRITYTTvY
@ Color harmony | It 97 OS> U2—EE

Fo A=Y @ Motion Filter @ Motion Capture @7 — XFIEIFHREA

@ Cartoon Blur

ATV HIE R B i

QX vIUE—FETVVT @TIAIX @ N—YRIZvTTvy
@ DREAM @7 74X @ N—=YRISYTTvy
@1 TAVIRIZY T Ty
@HIAZT—UBE RISV T TvY

@ FUAFIERIES R T L FE
ORREZ LT

\'\II \: u

N

il

MM 2R 2

69



1998

(E=RE
BRE

Y e
I l=

ok

FoE D%

e IES X T LDIRE

el
HLE ROB

¥
| 2

h: 233 r: 160

1. 80 g0
50255 h: &2

30 base 30

s

AULE A (3) : FSAEIR
BIZF—ME) B AR
FAFLH— FUS— R
L= PR
ITBARERTE | R

{4 EeE

LS A (4) ¢ FRESHER
AT MRS
DRGSR S bl SESE
B HORRE | SRS
R | RIErEhR
iqerapmves TR Cer eyl
SE 4 BRSNS AR IR
€ 5 BiE

LS A (5) | RS HTEER
120 25— (5 1 B oEERS
€ & AiER

‘l‘2222— h"ﬁa ! ﬁﬁﬂ}ﬁ? ]

TR 350

FERE X

HAEE - 3570

FHEE : R

:
[

BTEHZS B, »

1l

1511

30 base

B i B2

FE GHE B

FE L

FE MR

B HREL

B pdER

1l

30 base 30

FE GHE B

FE

HE

B

BHE

;3R

| pdEE

;3R

| pdEE

FTREFS I B RIRE AR ERICLBEET F1VE,
HAKFR1998FE AR 11425

X . pp.85-90,1998.5

70



1998

FHEAF—D
DI

=

AERBAICLIEEE

L

31—HMER

1.BE L

2. EEDOHE

3EATLHE
|

g

AEEREICKYBEZRDS

HEEOWNE 15E4Ll 2%
BAEDNE 1354 2.x1H

SFL-BexRT

CFEDE
Bl: REONS  BONEHE
HERAE:
(mEReE | . .
B,
N T
DA |
X

meoxrz) [N

71



1998 FH A ADISFE

REMERLLAVE  BESNME ELUREERE
RENE BOHNENE EENR HOINEHE
Fofazg :3 Bcfzg :3

gRL-2: [ ZRL-e: [

[REN&

BTE S, gt i, FREE AEREKICIIERT F(ViE,
BARFR1998F E X2 FiTamEam X5, pp.85-90,1998.5



~

2003 EROREEE
;

s ECEDFI A

- D
SR ECEE D E Y

H B B LB

TEIRE A X—IH5— . J
\ J
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BT, HARSS, 1998 Color Harmonization sicerarr200e

Imahashi,Kondo, ADADA2003 , , o
Daniel Cohen-Or, Olga Sorkine, Ran Gal, Tommer Leyvand, Ying Qing Xu

[ N

(a) (b) (c) (d) (e)
Figure 3: Overview of the color harmonization process. (a) The original image. (b) The hue histogram of the image before and after
harmonization. The top histogram refers to the original image, with best-fitting /-type template superimposed. The bottom histogram shows
the hues shifted to match the template sectors. (c) The resulting harmonized image. Note that the harmonization tried to preserve the original
colors as much as possible. (d) The user manually rotates the template (top), and the hues are shifted accordingly (bottom). (e) The result of
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Lighting Scrapbook
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Scenario Writing Research Character Making Research Mis-en-scene Research

Scrapbook

Scrapbook Scrapbook |
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Character Making

Takahiro Tsuchida, Ryuta Motegi, Naoki Okamoto, Koji Mikami, Kunio Kondo Mitsuru Kaneko,
Character Development Support Tool for DREAM Process, Asia Digital Art and Design
Association, International Journal of Asia Digital Art and Design Association,Vol.16, pp.4-12,
2013.4
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Character Making Research

Scrapbook

Database

Animation
System

Expression Action

Character

Modeling
(2D,3D)
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2016

Main Concept of Our Creation Research

Character silhouette template & Scrapbook

Explicit knowledge Digital Scrapbook Draft Design Making
A Setting
Character Images ~_ information
Collection @
- ,g, @ HMR ( R/M“ <] Retrieval
}f %ﬁ  — TARTH
B nalysis [> Results
S g o el Categorized .4 tun’m @
3 1é144 Edit
TR Vs

Component [>

Draft Design
~_

A&,Il ;I \‘h
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2017

Main Concept of Our Creation Research

Facial Expression Scrapbook

Explicit knowledge Digital Scrapbook Draft Design Making B33 B33
M:5,7 M: 3,3
w & vAR N Setting
. Ei— - Character Images ~_ S . o e
m m Collection g T ®vw
5 Y - DA U =
el ;‘Vh S N S— |
@ g O <] Retrieval
Analysis N > [> Results "N (|
AN u ANA B (N
. - WSV (ss\h
Categorized ~~ = 0 @ \\-\;:_;f/f\ \3“’/\)/
@ = @ Edit
N 7
T C D
.. ¥4 V
Lo :> o - Draft Design

Ryuta MOTEGI, Yutaka YONEKURA, Yoshihisa KANEMATSU, Naoya TSURUTA,Koji MIKAMI, Kunio KONDO,FACIAL EXPRESSION SCRAPBOOK FOR : : .
CHARACTER MAKING BASED ON SHOT ANALYSIS,11th Asian Forum on Graphic Science(AFGS2017),F14,2017.8 94



2017

Main Concept of Our Creation Research

Super Deformed Characters & 3D Collage

Explicit knowledge Digital Scrapbook Draft Design Making
T Setting
Character Images ~_ information
Collection _
[E ,7» ORI s
™ ﬁ @ ‘ = - A ” <] Retrieval
2 e o Analysis > Results
Categorized @
iyl ,! * ! Edit
Component :> Draft Design
w

RYUTA MOTEGI, KAZUKI SATO, YOSHIHISA KANEMATSU, NAOYA TSURUTA, KOJI MIKAMI, KUNIO KONDO,3D Drafting System based on Shape
Analysis of Super Deformed Characters, International Journal of Asia Digital Art and Design Association, Volume 23 Issue 2 Pages 9-15,2019.7

©91Days, ©animelo/Dear Girl ©BROCCOLI lllustration/h'3, ©ZE&NZEFk /EHtt- TLERR - B@-BNP- 7= FL v IR



2016

Research on Color Scheme Design
for Character Making

TUT student Work

R. Motegi, Y. Kanematsu, T. Tsuchida, K. Mikami, K. Kondo,
Color Scheme Scrapbook Using A Character Color Palette Template,
Journal for Geometry and Graphics, Volume 20 (2016), No. 1, 101-112.2016.7

Ryuta Motegi, Yoshihisa Kanematsu, Naoya Tsuruta, Koji Mikami,Kunio Kondo,
Color Scheme Simulation for the Design of Character Groups,
Journal for Geometry and Graphics Volume 21, No. 2, pp.253-262,2017.12
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2016

Main Concept of Our Content Creation Research

Character Color scheme template & Scrapbook

Explicit knowledge Digital Scrapbook Draft Design Making
Setting
Character Images information —
Collection @ i
Vs @ Retrieval
Analysis > Results
Categorized @
ﬂ{j7 Edit

4

Draft Design

Component




2016

Simulation flow

Input Lme drawmg

Color Scheme Design Simulation

" Simulation system of color scheme

o ColoringSimulator_0_2

FEEL

=I- -
i

T
L

Scrapbook flow

Input

Y, Result

(" Color scheme database of character groups

~

Color palette of character groups)

98



2010 Simulation result of character groups

Color scheme templates

Result




2016 . . K
Examples Of reSUlt by S|mUlat|0n TUTstudentWO\’
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2015

Research on
Robot Making and Simulation

3D Collage

Motegi Ryuta, Tsuji Shota, Kanematsu Yoshihisa, Mikami Koji, Kondo Kunio.
ROBOT CHARACTER DESIGN SIMULATION SYSTEM USING 3D PARTS MODELS,
International journal of Asia digital art and design, Vol.21, No.2, pp.81-86, 2017.11
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2015

Main Concept of Our Creation Research

3D Robot parts & 3D Collage

Explicit knowledge Digital Scrapbook Draft Design Making
T Setting
Character Images ~_ A information
Collection @

N

Analysis
Categorized
Edit

U
4

Component [> Draft Design

Retrieval

> Results
U
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ReSU It Of An a lyS|S From 2260 parts of 226 bodies
Parts of robot to75types

Body Region| Type
Head 7
Thorax 11
Shoulder 11
Upper arm 2
Forearm 9
Hand 6
Lumber 8
Thigh 5
Lower leg 7
Foot 9
total 75

Example of head parts.
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Example of thorax parts.
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20

15

2D Parts and 3D Parts list

Total parts 75
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Example of shoulder parts

IN—UR

ittty peErSp View

i iew | top view

SH-01

mn M
n n ;
o o
W N
/ Y/
°
B
wn

105



2015

Our Proposed system ( Plug-in for 3dsMAX)

1. Select the portion of the robot.
2. Select a part of the site of interest from the part database.

3. Parts to transform into any shape.

User
input

Deformation system

I8

1:Head

2:Thorax

3:Shoulder (L or R)

4:Upper arm (L or R)

5:Forearm (L or R)

o)
N /T
ﬂ

6:Hand (L or R)

7:Lumbar

8:Thigh (L or R)

9:Lower leg (L or R)

10:Foot (L or R)

«

N
Parts Databas

Results

4. To design the overall shape of the robot by using the 1-3 steps.
5. The output of the model if the design has been determined.

Ryuta MOTEGI, Shota TSUJI, Yoshihisa KANEMATSU, Koji MIKAMI, Kunio KONDO: ROBOT CHARACTER DESIGN SIMULATION SYSTEM USING 3D PARTS MODELS,

Asian Forum on graphic Science

(AFGS2015), 2015.8
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2015
Mobile Suit Gundam (1979) Goggu

© Al @ - Production time: Production time:
SUNRISE 14 minutes 10 minutes

Existing robot Proposed system Ver.1 Proposed system Ver.2

TUT student Work

107



2018 Internship student from KMUTT Thailand
Color Scheme Simulation for Robot Character

Each model was created about 5 minute.
For selected color and material is about 2 minute.

©SotsusSunrise ©SotsusSunrise

Mobile suit gundam ©SotsusSunrise
° Mobile suit gundam Code Geass

Poster paper
Pitchaporn Lertariyasakchai, Ryuta MOTEGI,Naoya TSURUTA, Kunio KONDO, 108

Color Scheme and Material Simulation for Robot Character Draft Design, ADADA 2018 in Taiwan, 2018.11 (Poster)



2018

Main Concept of Our Content Creation Research
Acanthus pattern parts Scrapbook
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Scenario Writing Research Character Making Research Mis-en-scene Research

Scrapbook

Database

Scrapbook

Database

Scrapbook

Database
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Mandela said,
Education is the most powerful
way to change the world.

KONDO Kunio said,

Learning is the most powerful
way to change you.
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