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Abstract: In this paper, an example-based facial sketch system is presented, which automatically generates a
sketch from an input image. All the example sketches are drawn with a particular style. There are two key elements
in this system, a non-parametric sampling method and a flexible sketch model. Given an input image pixel and its
neighborhood, the conditional distribution of a sketch point is computed by querying the examples and finding all
similar neighborhoods. An expected sketch image is then drawn from the distribution to reflect the drawing style.
Finally, good quality facial sketches are obtained.
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Fig.4 The model has a flexible definition
4 R A% AR E

PR HE FR) T LA AR SC o A — 2 4% 3 ST OB A e VTR A AR v A8 AR [ 5 PR 2 2 A R ISR AR R, AT
HAT AR e 3R b 5 I 2R 46, I I I S 0L e i 5 ASMUISRAL S i VI R B A, R AT A8 T
Gaussian 588 {1 24 £ 5 w3 (K0 AR bR 2L RSCFRD 170 8 (0 GE VA 2R ) I, FRATTAR A 2 2% ) T S 42 fhl O PR 2 25 0 0 3
I B2 ] T RE B (E R 5 FUA 2 A 2 A A 2 1R TE 0% 2 1 5 A OB T I e 4 6 T3 2 R4k, AT
CAELREAG THBER p(c,) TS T28 3 28, RO HIR A — L8 28 4 2 VA7 s HL e IR, RAT T T B p(ey) K

FIR KRR B p(c,) =, Romsese i B S e 5% .
1.4 REGHEZE

Wk 3 Pros AT ARG T Training A1 Runtime PN BL

FEVNZRI B X T REA S P (B0 e FL 22 1 T TR IO N AR AIE s £ 10 35
o HSEVIZR ASM BERY, LUEOS AT iy FH P 45 5 1) B AT N IS AE /500 18 30 %€ 1

o XFFH PR E LA K, T H % B 5 5 MeanShape 1] 1) )L 28 3 G135 S'=G(S);
o MJUFTAZ e (1 2 4 1 { 87 3 Ak o HH 2k 2 AR IR SE T BE % P(S).
FEIBATI B0 T I 45 52 O MR LIATT AT LU AR LB A 1 B o B N 2k % imi:

o fiFH ASM ZL4RHURT & A7 H N ARFAE s (07

o fFENLMBHSE MBS I=G);

o A FHEAES LR AR 2T IR A 26 4 T

o IRAE PSHM T3 21U AR 0 i (1) £ 4% 1 S5

o I JLATIIAS e S=G7(S), V5 H X Y £ S S,

3 45 T INZRE BaAE AT B BUR AN D BB RR BT TR S AT A% L SR K A1 YT 7 2R
(K0, H1 TSk e (1 Ak B LA S AR R, BT L BRAT T e T e vk 17— 0l 14 5 A BR S0k A5 B Sk R IR R 2k 4% 03
b LT AR e G G gt A VT 2 v 1) warp SEVE AEASCIAE ] T 2 4k (KRR AR 25 (8 S ke S LUy A4 AR AR H.

2 BT

TAVBI, EAR S 2 1 1R 2 46 [ XK () A0 5 BB AE. T 7 TR B2 2% (R e v O A8 P AT TR M T 2 ok A

© HHEREBAAIGUT http:/ www. jos. org. cn



206 Journal of Software #AFFIR  2003,14(2)

A R T T 21 IR (1 A0 3k 22 Ak G T 9T 3, 52 38 25 000 SR A () 5 VA0 OB R TR U R R BN g B
AFESEACRFEII TER T VSRR I 28 BAT 2R 5 ) 2 2 im).
2.1 RGERIESHRE

FRATIN A AR ST 143 (1) o R0 A2 o JR R o 4 2B 8 F - 4 5 1) i s P v 4 R A 3R R I LA oK
VAR B BT A 10 2 A b A T TR AR AR PR AR 2R 20 A1 5 Jsr s TRl 45 £ LAt 38 23 1) P AR PO A8 2 23 A
T A AE AR ST AR ORF T s e BB R g A s VIR AR 2 4 1 (10 15 3R e A S 6 el J &8 R, 2 A 130T B 2
MG KRR A,

Distribution SN P 1, 001 P 4 5 5 42
PR < Gt o IO 55 X R A A LA
: - 3 L5 N 6 4 40835 A2 54 AL R 1
> T ) (3.9 btk % JE KA 14 R 0 26 2 2 010 23 A0 A R G SR
. : : A KA PR P AR P P K AR
I BT (R RE AR (K A0 155). IR, T L2 30 M B Bk 5
B <) oowhio ReeE SRR B fE 5 25 0

Example base DA " 14D J 8 200 3 P R R AR 3R g R 2 v LAV B
Fig.5 Construction of the sketch distribution at T ASM WEAimZET 1R M) 2l JU A e 5T 9847
a pixel using non-parametric sampling eI iR 22 1 5 B T — AN B w= e A2 ' 5 d 3k

A5 FBHRHHE AR MR 28 0 L RO 26 1 5 12 5 1 0

1 0 B8 /(225 30 0 (2 G S 1 77 75 1 45 R (.0 o L 0 4 02 B A .
L 0,35 D 27 U1 5B A 06 L L 2 55 2 0 4 26 R 2530 A 10 B B O K A A
B (D) e A 507 2 4 1 D (L) 41
22 RAIERS EEIRD

o lTTE B A e 4 11— 5 S A I JL 7 26 B A0 15 40 A K 2 AT 25K 0 246 4 . 4230 i
TH M 3R A1 (B2 30 S A5 3] <30 28 1) £k 4 (7)) B EST(AN R 6 JiF7), 8% )5 1 AN EST Rl i S & 1f) . 4R
AL 4

SR 22 5 0 TR P L 0 PG 7 00— 2600 % (8 GREABL 6, B ). 21 5 BIAR oLy BT,
St G 4T A SR AT, 0 575 1t 25 ML BB A 2 M1 e P T KA ARE 4, 5 b B >
P A 8 T /> K AR A R 2 e L 0T RO R 4 1 1 7 PRt TR A K R A e R S,
L5 S0 A R B A 45 B0 45 R Ao T30 AT 22 2 V5 0179591, 24 K=80 I 38 1 ABEAC 0
SR B A0 £ 2 JL T 2 7 ITEL 7 e T B 5% 7 T, I ST RS 1 K=, 55 Lt 2 78 7
S NN K=20 44T R BT RS A 1

BT K 0% 2 A1 T A R S 28 0 1 0 5 2 S 4 0 10 25 5 SR B, 2 T 2K
1B 4 2 2 SR AR, 0 2 26 s S G 75 200 2 01 T, K=20,% T 86 B 2 41 e 11 2548,
S CRRARBRII ANy w7 I, PR SR A AR 20T 7 S04 ke 0 R0 6 SRS e 25
JUATAS BRI 35 2 J5 W8 22 B 10 < 5 e 8060 500 2 1R 0 B B 1 4 T Jed 48 22 0 1060
Shy 5%5.

S5 30 T A0TSR VP55 4 1 R 0 — A 2 DU T e
B P 077 2 A TS T R T BT 5 7.2t ASML IRUHL S 0 P JL T4 5 A R4 4 ) P Bl
S /R 0 A5 4 M 2 7 ST 0 30 25 2 302 i 0 4 S e 697 B8 T 75 51
AR 26 102 B BT 20 L MU P(ST) SRRt — 128 26, 7 % e B0 AEL ) 48 L s 3 s 275 51
TR AR,

© HHEREBAAIGUT http:/ www. jos. org. cn



Mt R TFHAFEIHABELDAEREAL 207

B - -0
/_\
s | ) [
il ~—
k-1 [HBES G LCER
s L | e
/—\_ ] s
k=20 489D |<ER
— Rt
k=80 |4ND | <En
Fig. 6 An expected sketch image 7" and right eye Fig.7 The effect of K
K6 HAREME S m T A& ITATHR JBOR 7R & Bl 7 K RS AR i R ) 5 R

3 EMBMABREGFELER

5ot S FRATTHE I A 1 2 4% 2145 K2 K 3 mT CAAR 98 45 5 140 1 TN I R >R 24 ek I f 2 2% el /1 1) 8 Rl LU
B, FRATT00 7 72 2 7 ) v 2 4% i AN IR N IR T 2 1) 8 R AE AN T AR A A L, SR R
HUHIR Bz PR3 AN ] 6 T e PR AN [ I 9 6 55 3k 6 40 ol 1)
AL ER A NN B 9 From (FEA T 22 ] 2K 8] 10 45
T Z WS mEA R R, e RAEENENS R
1] v I B 2 R Sk AR R B B AR R, B AT 1T SR b A T
T ASM e K EG Ay RII 2 R AL 3] T4 AR
gh R

RAE, P A48 H Pentium IIT 500 Mhz PC, % Ty A
— 1 512%512 P54 o2k 46 i 75 2 20 Foph. 2B )
WL T ANGFEAR P I AESHUECREE.

Fig.8 Two examples of generated sketches

8 ARG H AR N I A i 1 M T

Fig.9 A set of examples of our training set

Ko ZRZKHT LM A4

Fig.10 A number of generated sketches using our approach

K10 ARG AR N2 4

© PEBREBEADIS  hupy/www. jos. org. cn



208 Journal of Software #AFF IR 2003,14(2)

RN T —AFETFEARZE NG 264 1 [ 2h A4 il R G000 i 2 X AR ZK IR 5, 1% & 40 T LR FH P
25 T8 NI U B Bl AR R A 2R SRR T A0 AT B A T B 1 N I 8 4% i X 0 24 % e AN A £ YRS 8 A
IR P T B R O T LSS ASE AL T i 52 18 5% 1) AR RUA . BRAT TR R G Pl v T — AN AR 35 AT i N 4 4% i A
TEARAR K I AFE 2 B0 R AE (1 AR K 2% 3 BEG R0 28 4 i 2 1) [ 52 2= B 2 Vs 1k

TN 2D B AR A LA T e A 5T 7 1) A9 0, 200 4o A AT 58 28 A5 R A 2 1 N T 48 4% 1 T i 2 v R 4R
R0 T 28 S0 AN ) ARl PR (B A, S 3N < R A RITIRI S ) T 308 28 4 169 TL AT 4 7 R A 22 53 1) e 40, 3T )
TE AR 8 L AT A 5 I 11 9 i 3 SR

BUs AR RO AN R FRATT 4 A SR AR £ A% i A SR BT I BIE T g R T A AT DA 3 ] R AT
AR PR AT ARATI /A ATTER) B AR Sl A RN 7S 48

References:
[1] Rhodes G. Secrets of the face. New Zealand Journal of Psychology, 1994,23(1):3~17.
[2] Brennan SE. Caricature generator[MS. Thesis]. Cambridge, MA: MIT, 1982.
[3] Tominaga M, Fukuoka S, Murakami K, Koshimizu H. Facial caricaturing with motion caricaturing in PICASSO system. In:
Proceedings of the IEEE/ASME International Conference on Advanced Intelligent Mechatronics’97. 1997. 30~37.
[4] Koshimizu H, Tominaga M, Fujiwara T, Murakami T. On KANSEI facial processing for computerized facial caricaturing system
PICASSO. In: Proceedings of the IEEE International Conference on Systems, Man, and Cybernetics. 1999. 294~299.
[5] http://www .koshi-lab.sccs.chukyo-u.ac.jp/~fuji/pica2.
[6] LiY, Kobatake H. Extraction of facial sketch based on morphological processing. In: Proceedings of the 1997 IEEE International
Conference on Image Processing. 1997. 316~319.
[7] Nishino J, Kamyama T, Shira H, Odaka T, Ogura H. Linguistic knowledge acquisition system on facial caricature drawing system.
In: Proceedings of the 1999 IEEE International Conference on Fuzzy Systems. 1999. 1591~1596.
[8] TIwashita S, Takeda Y, Onisawa T. Expressive facial caricature drawing. In: Proceedings of the 1999 IEEE International Conference
on Fuzzy Systems. 1999. 1597~1602.
[91 Librande SE. Example-Based character drawing [MS. Thesis]. Cambridge, MA: MIT, 1992.
[10] Poggio T, Girosi F. Networks for approximation and learning. In: Proceedings of the IEEE. 1990. 1481~1497.
[11] Freeman WT, Tenenbaum JB, Pasztor E. An example-based approach to style translation for line drawings. MERL Technical
Report, MERL-TR-99-11, Cambridge, MA, 1999.
[12] Freeman WT, Pasztor E. Learning low-level vision. In: Proceedings of the 7th International Conference on Computer Vision. 1999.
1182~1189.
[13] Efros AA, Leung TK. Texture synthesis by non-parametric sampling. In: Proceedings of the 7th International Conference on
Computer Vision. 1999. 1033~1038.
[14] Cootes TF, Taylor CJ. Statistical models of appearance for computer version. Technical Report, Manchester M13 9PT, University
of Manchester, 2001.

http:/ www. jos. org. cn


http://www.koshi-lab.sccs.chukyo-u.ac.jp/~fuji/pica2

	系统框架
	训练数据
	人脸几何对齐
	线条画模型
	系统框架

	算法细节
	系统框架非参数化采样
	系统框架线条画提取

	生成的人脸线条画结果
	结  论

