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Abstract: This paper presents a method of sketch-based human body modeling, which allows users to rapidly
construct human model by sketching human skeleton and contours separately. The are two main features of our
method: firstly, a multi-layered cross-section based human template is used to construct the result model, and a
distance-based descriptor is computed in the model retrieval process to find the template most consistent with user’s
sketch; secondly, a parameter-driven method of 3D human body modeling is used, it matches the sketch contour
features and template contour features to compute 3D deformation parameters, by which the result model is
constructed. The experiment result proves that the proposed method can rapidly construct 3D human body model
which consistent with user’s intent.
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Fig.1 Main processing of sketch-based 3d human body modeling method
K1 R TR i) = 4 ARy i R
2 R TR (0 4 P A A P T S A SR R R I 8N AR I £, O AN R 4R I TN A 2
TRFAIE. 58 R N AR P (R0 5 B SRR B 2 P S 70, P 2(@) BT oo ) JEAT TIUAL B R 4% 22 il F R JF L BRI AR

© PEBEBSAITT  hip:/ www. jos. org. cn



KA F = AR LT K 151

R IER L 5| Jy BSR4 R 430 7 x4 A AT 43 U AR SO v e K R A S 4 h A
T2 60 P 2k 9 28 1] s R e S5 (10 67, T A3 2 5% ARE TR S A L PR 2R B e, T 1] 2(b) Bl s L g 2 i
2 1] g AH DL PR 7 2R BEEAT 8 L 5 S5 g e A 2 ) A B R TS R % G 2 i g A AR SRS e A T
S K IR B S BUAR X I g Je , v S P 8 AR AL AR 2% R B B A R SR A B T AR R F L T
T SR T2 A 1 R AT, A e B I SRR i A B 2 B D T P R AL, I P 2(c) T e T A R A
SR A5 B B AR R S SO R R B AR SR

Q
oo
e '_iE_\\ |,:/LL __RI\!(:
7 ‘ SN % =
3 B
}_|_] I.J'—I::_HI
II IIII. ||
/ | / ‘rs
A\ L3
/ \ \
1 L& I'.
\ /s
(a) Human sketch (b) Skeleton recognition result (c) Sketch contour feature extraction
(@) AfkmElE (b) 4w R 4 R (c) W B8 HRRFAE SR I

Fig.2 Sketch input and process
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Fig.3 Multi-Layered human cross-section template
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Fig.4 Basic human feature of human sketch
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Fig.5 Human 3D deformation parameters computing
K5 AE=4BLsH0tH
2) X rate; Al rate;,; % & A IEAT LM
{ratei = rate, + (rate,,, — rate,) xi, i<n/2 3
rate, = rate, + (rate,,, —rate,) x(n—i), i>n/2
732048 B EL ] 7 5 rate,, rate, ..., rate, , 4 47 (B 45 55 A58 J5R R AIE H1 1) 2 B00E AT 060 145 21 R T 47 & S8 BO
ISAE e T Ol I N )i G IR (S DN N 2
3.3 WME
TEAF 3 = e U AR 2 5 U] A8 1 R AR 4 2 18 AR B SR S = 4 T 3 2 HORE NARAEEAR 114 % Ik A 0 23
BEAT TAZ, F-05 AN 7)o A4 505 73 FD D90 A% ASE 2R AT VR 5, A 81 i 2 ) — 4 N A o A 2
3.3.1 AR S
MOEEN T TSR = SURE 3
1) FEAE AB R B AR bR 28 T AR — 2 T AR 2 B o0l IS 4B T FRD 2 A7 44 T B 451 o S A 80 A T o A A
JRITRAL bR A AR bR
2) ¥ BB 8 TR SRR IR R S AR T DO ks R AR, O 5 R I8 SROA: A R0 0T 2 AT O A s A 3
9 BB 3B HLB) oA A A 1Y
3) M =LA S H b i N AR B SR, U S5 B BB SR A AR B e R Mg
—sing c0s@xcosp —sin@xCcose
—COoSp —Cos@xsing sin@xsing (4)
0 sin@ cosd

Hodr, 0% B 5 xy T, 0 B LE xy T IHIH 5 x B Je £,

4) V5 By AR AR T D0 A A T SR AR KR ZR v B AR A 0 4 2 1 RS AR AR
I:)i’: PI xM Local + PO (5)

M

Local —

© HEBEERAET hipd/ www, jos. org. cn



RAM = AR LT K 155

Ferb Py b B BB B R AR O s A S AR KR AR A (K A
332 MRS

f i MR = 2T A2 S B0 I N A SR R X 4% R B A A TR TR AT V8 5 AR ST i R I R AR ) L
IR R R AT SR AN 70 2 3 F 2R

1) AR OR TR A D6 R SN 2 8] (e B AN 2 TR R R Lo A7 B S A INE 2 T 0T
R R) BLROK 55 /N 2 ) (e KI5 7/ B 2 1] R R A s, A7 KR A /N B 2 T8 ) 55719 5 Rs) 10988 70 1EAT R
o H T P R ST A 4 B A B AR DR SR B ) 0 I 4 R AT VR o, R T 5 AL ) BT B
SRR A SE ST R 0T AR AR AR TR FR 68 S HY S8 A, R AR AR A

2) JAERG M B B 2 (e B B2 IO Ly B B Z RIS Ry) 87 AT
A T JE R I AR 3 B b8 R S A A8 PR R B g DA S o S n R i A I ) 5 — e
WA, A B 0 B 3 (1 R AT S N T A TR A D i R I AR S AR |
T D 6 KD ASE AS 0T b I A AT A T AR, I R AR STIA 2 ML SCHR[15, 16).

3) JE RIS R KR 5 22 e (2 KBRS R 5 22 T RO L A7 KBRS 5 5 22 [] R 9715 Rg) A #4873 ik
AT A SCTT AN SR TEAR 5 R 5 BLR O BB A S TR I AT 938, D R A A R Tk AT IR 45 o AR TR
B e T 7 PR T A Y DK R di b 75 PR R T 3 O I e R AT, 45 81 110 v ) 48 T, % e LT Rk R e Jk
R, B 58 1 PR (K TR 15

25 I AR A AT VR 75 2 D RIS 30 e B 1) — 2 N Ao s 2,

4 KRERSH

AR S A 1 N AR R 5 T Poser6 K AR AL PR (0455 55 40 % 8 AN AR A 414 N IR AR 88 )2
WREAT 4325, 3545 2 B2 )L (baby), %) JL (toddler), JL 3 (child), 2> £E (adolescent), 3 4E (juvenile), /& £E (adult), 5% 4E 13 75
A~ (fashion), S.4F A 1 (heroic)8 5.

Sy 3 UIF 5 A 6 A T ASEAR 1) AR T A U VR R SR I I T 2 N AR AR 3 3 2 AN (] A TR AR AE A
IR AT AL ] 6 P o P Fas Wi A AR SR ] 6(a) ok 56 ML i A B A8 5 P A e 5 A8 T 11 A AR
], 32 BRI B A, FE AR B O TR A 1] 6(b) A e B 2 TN A1 SR 8 e A 2 1 N A e ],
R AIE Ay AR L A R 2 7 R L, L T oA 00 A UL P s N AR B e B FEIN £ 2 23 Bh~5 23 b, i I O BV IS A
J8 AR SR N AR ASE R S S ST VR AR B 10 N AR Y e 8% PR T P BT 2 N AR SR TR AIE, F: B W 17 ik 16
TR TSR (4 15 B TR 7 VA0 N A A o (4 it

/J fi N ﬁfﬂ_ AhL

(a) Human sketch and result 3d model 1 (b) Human sketch and result 3d model 2V
(2) NAREEVE J A iR 1 (b) A A J 2R ple A 2
Fig.6 Human body modeling examples
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(a) Human model projection of 3 different views (b) Human sketch
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(c) Human profile similarity comparison of 3 views
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Fig.7 Validation of feature mapping
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