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Image-Based Feature Extraction and Dimension Measurement for Human Bodies
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Abstract: Feature point extraction and dimension measurement for human bodies has always been the key content of
virtual garment fitting. Based on the human body image, this study realizes the extraction of human féature points and the
size measurement by improving the ASM algorithm. Firstly, it calculates the digtance between the two central points of
face and body in the image, and matches them to the corresponding template, while changes the local template matching
pattern in the traditional ASM algorithm. So the accuracy and efﬁéiency of the initial model matching are improved.
Then, it sets the feature point as the center and selects the less effective neighborhood points around the feature point for
the object searching in the gray scale training model, which can solve the problem that the traditional ASM method takes
long time and the feature points‘are eésy mismatching. To solve that the unilateral fitting effect is better for the lower part
of the human crotch, it uses the Mahalanobis distance formula, compares the gray scale of the specific matrix size
neighborhood with the gray scale model, and combines with the human body shape distribution and symmetry feature to
implement the feature point fitting process. Experimental results show that this method can adapt to the feature point
extraction and size measurement of human body image in a complex background, and improve the extraction of human
feature points and the accuracy of dimension measurement.

Key words: ASM algorithm; multi-template; body shape; feature extraction; dimension measurement

O HEETH: FHEARRBEAHES (11671009)
WA H]: 2017-10-24; A& S0 [8]: 2017-11-14; RIS [A]: 2017-11-27; csa 7E4E H AR [H]: 2018-05-28

System Construction ZZi&E# 87

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/6411.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.006411
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20184F 55274 % 63

B 5 M UL H AR TR 55 17 TR R, (R A
T HERUBRACH A (T B, A8 R LA B A B 25
Ve WEREE . AL ESRAOR . LA AR
S P O T3 . s B R R (S B
A 1 — L, A BN 0 20, SRS 10 5 A
S, T AR SRR DA R S 0 U T A
E‘J*i“].

A RS AE SR, H AT A £ Ry i,
snake J7vk. FEITARKET (ASM). F B F MR T
(AAM) 221 ot ASM F AAM & 5 R R T A4
AU (PDM) RUBEE A 10 57 ASM A REAMRFATE
SRS 0 2R FEE AL, B AR B A, B
FROREGE AR IR . AAM U R4 FAR 5 0 AR 445 45
FOUBE, FE R BT (I SCRA FE. BASM K
B, AAM SIS PR A8 20 B A R, I
FLHAVREGE 5 GORE R st ASML 50 % F A4
R IR, EEI o R i P B
SR R TR SR, JLHER R, (T
. WEACTE MR, 5 A, AU i
ERTIE . SO AR, JE B R AR T
MR, WIREAR S . 5 TR 3T S
P 5 B AT LB, T A T B A
A RER T LR T IR 5 . R B B

U ) BESR, T B 325 R A9 5 40 6 TSk 2 ) A
LB P TR, T EL L4 O 7 P
LA,

RS RT3 S SR GE A0 B
DA T SRS, 7 B TR, X A B (1
E) B AT A A B A . X
5 P B 0 7 5 R BURS R, SRR SR it
1655 ASM HLi: B — B S BEBR UL AL A28, LU JK o
A 2.5 N 5 EG B A A0SV 4
BB, KR 0 8 1 L v R B 15 4K 15 91
U 1) 22 M ARG, AT A e o, MR HURS K
NG 9 00 A3 AT R, RS TR 5
S A R TARAT, 55 T U BE PR AR R
AFHEAT 0B D AR U, SRR RS I, A AR
I ).

1 WA

AR SC MG AL TR AR s 1 St A i — A Bk
B30 3 T A B SR 5 54k L DR A, T AR B AT F LA
S Hog 5 AE 1508 P K B0k 1 H A Ak 938 B, 9% L
DA R 0 77 oM B k. 2 e AR T ket
TR AE S AT R, IF AT I B R g A
e 1 FiR.

NS N3
BB T el = B
f §RE

B
<5 A A
= I ST)T S I s I
ik i 4t

B | R

2 AL EE DL ACRRIE s R E | -

TP A Ab T 4 RGB B (1) R=G=B, 1B &5 15
25 8 1€ R 1) R COl MG A 4 il P PG it A oo
(00T 98 TRy T 30 R 7, AT M Sy
FRALDTE (vyy) 1025, moxn S BB KN, flx)
AR B R, FFRMEL (vy) KOG, 263
SR A 2 R0 R L, TRATTSR PR P S, B
BRI e — 5 M, TR 0 I

=
SR

(1) 1E 22 YR Al e B A vh AR e 43 128, B %%
B, AR 2 s, FIF Hog HREJFFE, K %
D ER Y B — A 8x8 (BRI Cell HTHE, 454

88 Z4i# 4 System Construction

Canny 5156 BRAS I &002:, AT NARRE R 5 1L 46
NP 5 SR 25 e She T RN A BBl . 50 R ] 3
Fr7:

(2) B3t AL BR, FATHEAT A ZA I, 2
T7 e MR AT 4 48 B AR B AR A, A
Canny &7 “HAAK EIME, £ KB GHEEE KN
BT R, R NRFFE AL RS R

O Z ki FAE T _ T S S

for g a e B i O A R N A AR —
a2 BB N A, AT IR R [ A AR
s [EJ BN 7 i R A8 &R 07 5 H R, B 35—~ e

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 55274 % 63

http://www.c-s-a.org.cn

i H AR SN A

OV ATV Sy I EV iV =N

AR Yereb H1#) cr 73 LA K otsu BB LT
JER € S ) By, A, L 1 L A RS X 2k
IR B . ARSI B i p s AR S VE— 2K, 23l A
BEMA BAM AR EE A B0 R R B AR

K2 BME 128 3R E

3 kAR AR E SRR E

3 BETAFIE R ARARIFEAL L R

HT T AR R AT A 2 T B, i 0 AR AR S R DR
RN, PR SEER RS, S A 2 AR e
AR R RS S e D S R R 5
HOAATT BRI T S4B o A0 B PRRFALE s 0 B2 FRAR RS 7 A

T, BT R 2 B A SR R, BB AR A IR

AT axh.

L]
¥

4 H1PHIe s Kot 5 Sk i

BRA B TT AT I X B (R AR, 53 R A b 22
45 I DAL 3 58 BT 75 (1 OGB4 2, 38 I G ) Hog iy
AL T N A B Bl &, P38 L Canny 1020450 LA
R R T AT NARRHE 5B S 52O RS
BATRE-HEETAOE SN, MRS R
BOR, B ARG S A R 5 e e, ARG
MR HRATIE. BIIR. AERAY. S
WeEE MBOLLRRE . e 5 SRS, P B
TIEAR 2 R M N AR R B BRI B RT F i

230 ASM B3 R 3 T — o PR IR HE AT A 11 A5 10 2
Br, FEXFAE G ASM Sk 34T 1 B, XTI ZRiT 1
BEAS, H2IE K b R A AR 0 5 B B 5 4T 4
oK T THR BT B e A rh e VR P £
I AR B BIR B0 49 28, FEIACE IR, 258 — K
TR e LR A G AT PO DU 4% (T # T AR, B
HRRAIE 5 396 B — T 1D [ 4906 3 3 A U R,
X P AT 48 T A [X 48 5 A
LA ORI, B T TR 1 J5 St 7 4k 2 A Mk
TR 93 11 B Ko BT 304 1 AR, SR s A
7] 2. \

(1) Ho T

AT 100 1 5 4 TF 1 B A S0 S230 ke A
S, SR 1 BRI SRR 2 5 B W T R 2P R KT
IRAS. TSR 1 R, B PR AR SR 2 R B 3
O ST AL ETAL. TR, MR ME.
B REEE . BE N THJRG o 20 G A S AT AR A,
st T PR TR AT AT 70 ANREAT 15, 64208 — & 10
WG HEATRRAE. BRAC AT 70 A 4R IR — 52 [ MU I 7E—
ATAR IR, R IAR N

m={x1,-+,%70,¥1,"* ,¥70) (D
HH, (x,, p,), m=1, 2, e, 70 12 B8 — 52 W5 HE B 1 3
n AEE A IR, FATHE 100 T I 2R RE A A
RS M, T M: ° "

>

1\(1 = [ml;mz,m3,ﬁ4,"' ,m100] 2)
() FEA SRS

o MRYE e ST O SRR B DA SR AR RN
PR B, B RATIIIZREE M 23R 5 KK, B My, M,
M;, My, Ms, o & 5 73 KAR#EN 140 cm~150 cm,
151 em~160 cm,161 cm~170 cm,171 cm~180 cm,181 cm~
190em. K HZESME AT I, O V. V, &)
PR 20 MREALE, THECH AT A o0 s BR
QIR B, Zivt PR By ya I DX A JRA1 75 20 LA R X
TEAE (R SRR AT ARG X6 55, 38 5 8 ] Procrustes!!
(77 VR RN M(i=1, 2, 3, 4, 5) BEAT XS 5%, BA
I PR AT A A8 ORI e i S5 A OC TLART AR 4t
EAFRE 5 5 I TEARAR Y 5 - S5 T AR A 2 [A] (1 22 R
RN W T EMFE AR, F 2R S AR P AL
AU RERS, AR R B A AR A O 22 SRR R, bR 22 A

A F PR

System Construction Z 4% # 89

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20184F 55274 % 63

1
5= \/mz;(xi—)‘c)z

1 1
Hor —=_§ )
== y X N i:lxl

Horp, N AN, X FAEA TR — A 1O SRR
O 22177 A0 FEER R0, RIVAT R D912 s B

I TR £ T O RE AR AL 5 B X B 22 5%,
N T ek B R, AR B B ATHIAE AL 1
WHEAT R FF. X T RERINGAEAR, FATEFEH A — A
M, A, T HAB T ARBEAT e % . 4R, x5 A
Fells My RAlgesil. 2 5t SEd IR # s 1)
WIZREE R T TR M, KT EITAR DAREA M i it
TR . XS MAETA. AW E X 1R, BRI

©)

ViR b 2N @ =7 N Sk S P B w2 LYY S

FERCR I 4 R, 4(a) JEKAEE BITE A2 T o )
20 AN NS, 4(b) iERbierks Bk e E
LIRS T

0

50

100

150

200

0 50 100 150 200
(a) TR RETELE Y HIH 920 AP BT
0

50

100 |

150 |

200 | iRk

0 50 100 150 200
(b) FIR 53 IR T AR ]
K4 BCHERCRIE

(3) FEHT 73T (PCA)

I R A & AT A — s, FRIHE
F53 43 AT R 5 VE R TR AR A R AR i, G A2
W

OF SO P IR SN

90 #%i# % System Construction

x= o @)
@ X5 JE BAFEATEAR ) £ 1) (i 22
dx; = x;— % 5)
@ tHEFEA TR 1) & 1) W T 2
5= % " ddi! ©6)

@ XF S HEATHAE S R, K15 L4 (T A A A4S (T
L Py, FEREHEAE (LA SRR RIS . 1N
SESE R R T B AR LR 0 IR o L LR Kb,
5L AW AT ¢ A AE 6 B2 5
&, FR IR IR A+ Ap + A3+ + 2, > 0.98. ATH
30 5 B REL R S O 0 p LI ANIEBE P, S REAT
R AN NETEAR x BRI T4 [T AT LASE

x=%+Pb (7
Horh ) T35 M TR AR PR E 15 p M
B ANRERE; b A ol (T EE, FATTT DL s
b AT DL RBHRTIAR. A T B CHE S (TR T
SN TAR, BT A A b B AR B H 7
(=3 VI3 V) BT b RO 5, AT A BT )
DAETARBE.

(4) JRJE B 7

PHATEAR 2 A SR A A B, 75 A 32
VA, 3 5 USRI A ik 7 7 0 0 A,

VRN R ARRIC KR AE A T, T LT
LRI, S B AERFAE 55 P ke MR R IR A, K
AMEEE R ke A3 P 00T 35 K BE AR N U AiTE 5 A
(K FEARL. A — A 506 L PR KBS BEAR A 2 Ok T aX A
25+ 1 AR BEA RSB AN T 22, X b7 VR R T AL
AR ] SR A B . AL 5 V5 & AEHFAIE s B Dy o
O L 3 AN X I8 A (45 R A AT b 3D,

JR S SRR A (¥ 1 FH 2 L 7 (B FRA 148 B R A s
fiE i e AR R VCEC A7 B, AR SC DURFAE SO o, 1B
FEL 1) 10 2048 s/ o adk wit, {8 B 3% p S5 R AR S5 D BR
FPE B R /N Rl 12 75 9 e DG I FRARFAE A5

(5) ASM 2 I B AN ARARFAE £ DA SRS I

XF T YNGR I N AT AR BT DL K Jm 35 S0 B AR A
X AR 247 H AR 2R, R AR S AL B
PAS TSR SHE B HAR R WA 5 Fios.

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 55274 % 631

http://www.c-s-a.org.cn

i H AR SN A

TR [EZIES TR 5 S A
LA > | mEx > | RMEKIRER, 4
S JSLRAR BB IR

1[ﬁ§?§7§§( E%ﬁ’gﬁﬁj #'Jliﬁ =)
—> | ARRSHEN |—>| #ERRks —> KW@
AR il R

K5 ik ASM 82T i

FA TIPS SHERFAE A0 R B (Ao £k
BN ), F 5 S U 3ER R R B B8, R
35 RN L P ERL, AT A S A7 DL,

BRI AR r 0 SR 0 A AL AR, FRATT B
5 A2 DI BE 5 o, T B R
F PR A o IR BE B ', 57 EH A R
Ts=wiw'. DR OS2 8, oS R o
FEO N e 51 B 5 AR AL 200 2
BAEPR R d=(d,. d,)", 45 FH L i AT o
5 N 2 B 2 5T SR A e A A
et 8 2 RS 2 A A R AR B0 R e
-7, St R P BT LIS TR AR

( ;CZ )=M(s,0)( ;‘ )+t
_ [ scos§ —ssiné X ty
| ssin@  scos@ Vi * ty (8)
K PG B B9 20 S O A 2R VT IC 5 AT 46 T AR 28R
Kl 6 Frow.

5
6 WCIHE 75 4 KU DU AL AR

RGVIETR S, BATR ZH S S BTRE 5 S
FCHE B 10 AR08 (005 5 5 4R AT I R

ARG TR, TH RS SRR RSB &, E
SRR FOAR SRR AR VLS, 23 55 m WS, T
ASM 8 R G5 FOFMRGE R 10 R 5 o 5 R
ik RSF

FRATTIE 1L T AR KB P VR AR 2 1] R RR B ok
AN SE B AT R A SR, A5 B R

KT FRATEE S A BRI, )5 B4k 5 O 3 B Mk S R
DA FRAT S 50 (T AR 2> 2 DR A4 OB, T A %
T8 A B A R A TR bR, AR Vo
/b <\
5 30 LA [ 35 730 A ot R Tt b 0 AL B 05 B
AR B, BATISRR T4 1 T [ B S d /N
I 5 52 0 LA 5 A5 A 1 T 93 A L B R A ok
R AN 17 F. T P B B R BB 7 2 BE S, B

FE 3 2 Bl 2 1A T 2R, JLA RN

DMur=Ju—mT§f%xﬂo ©)
bt o= (i piaapiz, o opap) TN, 307 R )

AR x = (X1,X%2,%3, , Xp) L.

HR A 2 Hi A P A5 Y ) 3 (1) 7 v, FRATTPT DAAS B —
AR {gray,}, {gray,} WAL N gray. X T4l
B IR L g, W VEZRTT AR B K EE 19 & gray,,
FRATTAT 52 R UG o A

! ___
f(gray) = (gray,—gray)" ngy (gray,—gray,) (10)

*E?EL‘YE/A\EQ, ST 50 BRIAL E 5 tH BL 1) )
5, AR ERIVE, gt e itk flgray,) w/ME
[0 R0, CEH A 2R L R T, e T 2 g U L T
3 AR R DX A ) A0 3 A, PR VAL 7 I X 3 AN R
X IR AR5, I T AR IR I K FE 1) & gray,, F
SRR 5 R Agray,) s /IME, T3 A
VCECAL B . XA — KA W M5, AW = 5, (145
53 DX I B SR ] A 21 i

BT AR BIAZAE X AR AE, St ki, 30
HNARERER L. BRic ot BURFAE 5, FRAT1R I ARRFAE
AFLEXRTFRPERFAE. (H B T FRATEIETERS S LA T 5 I
BN R BT, R 6T i S LA R 3 4 R R 1
T, R UE 7 B,

TE ASM FHAE A8 Rk R v, FRATTARAE A ARFRAE 25
O3 A REAE DA SN RS B P A AR AT A AR A 4
FOAE B AR, 05k B AR s AL B SRR,
BN A RO AT, SR A A BT R AE AL B S A

System Construction &% # 91

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20184F #5274 61

rhC AL B B d, PRI BN A AMNRFAIE ) 5 N A e
O AT B RS d1. ¥ d A d) AT LA, W R 22/
T 1 em. PIF IR ZZAEIZ TR, w0 52 P ONAFAE s &
FEAR TG, 2P0 R 22 KT BOE A VI B, A RS AE
RIMEAIR.

K7 S EELL R NSRRI 0 R 20 A

Xt T AT R B AR A 5 ﬁéﬂ‘]fﬂ)@)\ﬁi%%@ﬁ%ﬂ%
HEAT ST, N B 4R IR ] 8 . 4 B84
T MRS HE R PR AE b R, S A R
JE R ARBR BEAT LU, 247 BRI /N T 1 em, 3RATTAT
AT HE 2 DR IE h 400 & RAOR B, MR KT 1 em
LG AR, X TG RORA G A MIRFALE £, A
NS FRIERS 5, EATIE

B8 AHFHEAIE A5 R AT

A FEY TS ) AR TP 8 G B2 88 /N 6 G i J ) A
NARAR B FRPERFE, S U7 itk 7 ASM 8 R i 2
BN 5 SR AT 1 1) R S BRI G 5 T ke B R AR
DB i, FRATBEE T oA 26, @i £
U AR, AT A A A 00 PG e 2 A —
FEHEAT 5 IR, BIAT 58 R 2 FRT AL, 630 4 1% AR I i
Kl 9 .

SERC ASM B Z S5, AT ARYE LA 4 (1 S 3R H
XoF L G, R O L B A R s A B RS B, BT
DA R AR DU A RN A RS . PR AR 2 TR &

92 Z 47 System Construction

RN SEBR R SE IS, T A E B S AR
RESERGE. 6 T R B EERRE AT, AT
T30 ROV S IX R AE A B )R S, BT R AT s 0
gz 1 s

11

(a) HIRILHS (b) H1IEAR

11

(0) H3UEAR (d) 5BSEAR
9 I ASM T IEE R

# 1 e ASM ST RS (CRAL: cm)
WS S B R OEK BE K
FRAESAIE 125 15-53  16-52 11-59  17-51 17-25
WE 170 35 37 168 42 89
LhrsEE 171 35 38 168 41 88

5 SRR ML T it

S SC R R — R T R R M R R
B R R 4T Canny BT ARES B (32 L7 5 A %
R~ E. 7] E 4 & St Loughborough ARFHEAL
TC2 4 J2 56 JB U B 7 V5 L e e ke, A S e o
R 3 JE , A . TR AT H R 2 e B
M7 S5 BT, 2f OS5  £ . ek o R R
A5 PN ARAE 25 A9 40 AT . ERHRURHAE 34 3 R R e
R R S L LT 2 SR I . O R ] 10
P, FCrP P 10a) 200 R 07 24 36 B 57 3 4R
I, P 10(b) U] A% S Bt v Al 2

JETEF FHTLRAET (ASM) SR b, 2 a2
AT A, IF HLXN S S0 ASM B AT I 5, SR EUES
10E 2508 R /INHEL T L P A, 4 T IR B B A R,
PR i 6 RGN A0 4R 9 L P T K 5 0 PR AR L
52 I EL&h - NI 53 A R 3 MR A0 AT 10 A b B

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn

20184F 5527 6 1

http://www.c-s-a.org.cn

i H AR SN A

35 AR 1 HE B R /NG S Bl N 1) AT AR B AR SR
FIEFE 100 184558 B 1E I GRER, IS5 a8 b EIR b
SR CPU N Intel 545 4 #% 4.20 GHz, WA A
16 GB, £ MyEclipse 21735, 1@ id Java 727 X} £F
DU Ry o R N AR AR S BEAT B 58, SRICAR AR R 2K
k. WHK, I Had 5% 58 BN R4 = BT 75 22 I
(] IEARIRE L K 5 B N AR & RSF 47 B X, id
SARZEE. A R ASM HE 5 BT Canny H1
R L. 5 ASM Bk, RIRBEETTEM T
LA S i, a2 s,

i

(@) Wi S (o) ALy PR AR
B 10 ki (A2 B Bh R AR
2 ARG RSO ASM BEVAHER J R R AR B

Xt bt
. N A HE B ZE AL £ PEHU R IR
ITEIRH RIERE ) ) ()
Canny 5.1 (LY &) 93.41 120 22
14 ASM 91.37 2658 26
SCHR[S) 96.49 8.51 13
ALk vk 96.32 4 5

S0 2 S LG A HT 2 B, A SOOI TE R 2 Hi A6 4
0 R B T b I PSE B T 26 B
BRI, R EL3R B TR A R SRR R 1 4
ASM J7 HEHEAT Lot 382 2 il N T AR IR, G
@%ﬁﬁ%@ﬁ@;;ﬁ@@iﬁ%?ﬁmm%ﬁﬁ
PRI 2. 5 A TROA S 7 VR AT LU, bl T 3R AR
BRI 250030 B 2, WA 26 T A 4, ELE 4
AR BRA T AR B, SN ]

N T RAT AT F AR T 228 5
Tl Rk, RATHRIC T AR R 5 A B A AT
SR VERE AT BN ST I HLI O AR 1 1
B AT IR, RCRE 11 Fiow; PR 5O S
I LA 62 1 3 10 B 384T TSR, RR 1) 12 B s
e AT S B 1 THE S EL4A B30 2 e 2 1 FR M AT
W, R WA 13 Fior.

(a) 2B—KIEAR (b) ZH=UEAR (©) BB IIEAR
K11 BEes e e St A
L\

(a) H— IS
K12

(b) 5 =R (c) BB ILIIEAR

I EE R T S

L@ HIUIEN
13 Sltdsere THER St

%T%ﬂQmw%&%%ﬁﬁﬁﬁg%m%%,
FATH T IF 20 ) (R AE TR 15 50 F L 20 B e 19

(b) H=UAEA

(a) BB —RIEAR

LR TSR TG SO ASM &

FEREAT XL, BRI T 5 FE TR 8 s i — I PR
N, ARG8T AR I R A A v A R AR WA 14(a)
Fim; sz, MBI E N T, 57
VAR B R R AR DGR AT B H A B R
iz, HAG IS R 14(b) B, P FREABE R, £
G5 VRN T O BERRAE ARSI LT AR AL, B
VIR B2 R BN RFAE A, AR 25 SR an P 14(c) B
B BIRE F, AR A T SO ASM BVEREAT
AbFR R I, FCAER R R RS &, T2 ML G5 %
AT AT [ B, ARSI AR 4 B 15(a)(b)(c) FT.

6 Hai5RE
ASSCIE I A B FiAC BN 55, O B A £

System Construction 4t # 93

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

YRS N A http://www.c-s-a.org.cn 20184F #5274 61

PN SR PN N Py Rr I DN SN b= 2, B BATI FEHE B SEBr B bt 2 3 A4 5 1
X E BRI B R AT NSRS AL A S RO R S 0 TAE.
1T AR5 568 B RE K i B A A6 N 9 Rl B

R AT R IORHE NS R i, b S
SEA SR Nk, AR SCTE ASM SRR I, SO 4 P P4 R b b SRR A RLHOR I BUR 5 R R
ASM BB BRI RS, IR st P AT 2002, 80):3134

2 Bélan AO, Black MJ. The naked truth: Estimating body
shape under clothing. Proceedings of the 10th European

KPR R 2R, ARl i AT 48 2R 05 3K, R S Y
Ly R B R T7 AL AN AR TR Bk e s g e

Conference on Computer Vision. Marseille, France. 2008.

SO IR I ASM 77K, BB RIF AR VS A 5 T A 1529, LU\
BRI ) @, 6T 44 SR IR R R s, JF H 3 Dang L, Kong FR. Fagial feature point extraction using a
TR R 5 HoAth v, FREUHS v, TR new improved active: shape model. Proceedings of the 3rd

International ‘Congres‘;’ on Image and Signal Processing.
‘ Y§9tai, China. 2010. 944-948.
L4 BRI, TR BT o EUR AR B A A R R
Mr. 743244, 2013, 34(8): 151-155.
5 RJRGE, RE/INIE. JE T B0 ASM BT () A PARRRAIE 5 o A
HRT7E. R HEER, 2015, 27(2): 286-294.
6 HALA, B0, T, 5. —Fl@ 8 2 Rl & 14T AR

Y — (b) 5 (© S AA WA, j@ B K224, 2013, 27(3): 21-25. N
o BB EEE S E PN ARG L e 2 DTS G RE AT

K14 g rdiltE TR, 2008.
8 WiRE, R/AME. BOREIHT ASM BYR— 405k, L

TSR, 2009, 45(2): 187-190.
9 PMVILES. BT ASM H B N JRRFAE #7078 B2 B B HI A F 7S [ i
L2 3. dnt: AR, 2010.

10 Tao L, Zhuang ZQ. Locating ‘hu&an ~eyes in complex
background. Journal of Compufé&Aidf‘:d Design & Computer
Graphics, 20(%3,\’5(1)"438—42.

(a) U E R R ¢ (o) HI 5 11 Giprge R\J, Mishra SK, Dwivedi M. Mahalanobis distance

B 15 ACEETENRE )

among the phase portraits as damage feature. Structural

Health Monitoring, 2017. [doi: 10.1177/1475921717722743.]
BT A AR . %@%#%?ERTI‘@E—% 12 Li CM, Huang R, Ding ZH, et al. A level set method for

(g 01K H A7 ﬁtijﬂ;ﬂ%ﬁ,% T . TEREAE 1rr;lage segmentatu;n 11n the presence of intensity
s AT L oy . inhomogeneities with application to MRI. IEEE Transactions

R . 3 A3

(Ca Z'KXE&J&E/J ASM ﬁfﬂj‘—jl—ﬁﬁ ﬂ:}\ﬁi on Image Processing, 2011, 20(7): 2007-2016. [doi: 10.1109/

DN Ay R R L. — 25 0 9 0 P 788 2 0 PR A S i TIP2011.2146190)

gh 5 N AR IE TN T 1], AT 55 n 4] 52 e AR IEEEEL. 13 B A E, BE, W R, S5 T N AR AR Rk 2R P 4K

PRl SRR AR RO ST il . (R, R FOL A BR ek k)™ TN L34, 2017, 38(6): 86-91.

94 Z 47 System Construction

© EREERREST  hup/iwww.c-s-a.org.en


http://dx.doi.org/10.1177/1475921717722743.
http://dx.doi.org/10.1109/TIP.2011.2146190
http://dx.doi.org/10.1109/TIP.2011.2146190
http://dx.doi.org/10.1177/1475921717722743.
http://dx.doi.org/10.1109/TIP.2011.2146190
http://dx.doi.org/10.1109/TIP.2011.2146190
http://dx.doi.org/10.1177/1475921717722743.
http://dx.doi.org/10.1109/TIP.2011.2146190
http://dx.doi.org/10.1109/TIP.2011.2146190
http://dx.doi.org/10.1177/1475921717722743.
http://dx.doi.org/10.1109/TIP.2011.2146190
http://dx.doi.org/10.1109/TIP.2011.2146190
http://www.c-s-a.org.cn

