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Abstract Face aging process is very complex,and skin of features and purchase is subtle with a lot of noise, The tradi-
tional leather channel matching method can’t depict subtle aging characteristics change wall, and face aging test accuracy
is not strong. A face aging detection algorithm based on a small neighborhood and the characteristics groups was pro-
posed. The corresponding relationship between small face image neighborhood and characteristics groups was set up,
and the energy function of tectonic motion parameters association probability distribution was constructed to reflect the
constraint relation between the parameters, The simulated annealing algorithm was used to seek the optimal solution of
the related constraints association of the skin channel feature point relevance, geting aging characteristics under the dif-

ferent aging condition. The experiment shows that this method can recognize the aging skin channel characteristics un-

der the different face state, Test results are more accurate, higher accuracy.

Keywords Face aging,Small neighborhood, Characteristics groups

1 3§

AZEAEREHY BRI | 2k BB A H A R 05 PR R fe
N B2 Bk R T 45 A A TR R B 2 b X — IR B
Bk, BRREAEE BTN RIE N YRR R B4R
BBUET —MEFOME RN BUOEARERLEESR
AARERR, BRI, SRR S EAETDIARNER, —
REFLEMER BN, ~FEWEBRBENEML. EXH
HE LR 2400, B 00 M M 0 A 2 LA BT S
BT A NREFRN P, B IR AP —5 32,
MBS RBIE AR OEER S AMEBLE R
AEEEREAL, Wi, T RA kRN ETHRIERIT
e SR AR X BN S T IRV RR A — 1 T BB, s R
FARMER I . BEE ST AN 2 AR I R P B ZR
HARE , HRTH kBB — 5 BB, LR X — SRR
PRSI I E AR, A TR ZFEPIRNE . BEX

PR H P 2011-11-15 &8 HH#H.2012-03-26

2418 B ¥ 2 A B YU — R AU S A — 1 3 A
ZAHE R AR RE , 8B B R AT AR,

2 ARzUEGBMEHAMEANRE

N T AU VR IR 2 AL T R R R — R R T
NBBBRFAER A AR LB ERINEE, MARES
HIEALFRFAE B 43 HEAT /NSRRI R 4 BRI S R 5 &k
AL B B ST G R X B E R I SRR IE S PO e =R
Begitliol - Eh A IN At v~ CAL R AL S F I o)
N2 B W R AL REATYE M BT R oA . BRI T

B4, B ARARER KA IEAR TR -

L={m; i€ S}

;= (i1 »@ig » Qs s b1 »Di2 3 Biz 51 5 Ciz 9 €33 )7

FRIEALE ¢ BOSBER N, B SCh

N:={i'€ S| [dist(i,i Y P<r,i7i)

A, dist(i, i D FRR R EZARLHLE D, ARDBR R

AXZHERSHELE A28 S UURMT R 41548 (20110202120002) ¥ B .

B 1979—), B 1, B, TR D RSRALTE R AR FIF IR, E-mail: zhaozhibo@snnu, edu. cn; TRRIE (1967 —), 3 ¥, 1B +4 9

Vi, EEBGT I AR RS S U B ERER .

s 279



FIEALE | A RIEREE S, - R — A E R BUE . R4
SR X SRABERAE X, BB i i — BRI R, A
SRS A R O R, BRI AR e & X
KRBT ERA .

a={ili€ S}y ={{i,i'}|{EN;,iES),C=c1 Ue,

AT ARE SR PE A0S N 2RI R RTRHEXH, B
VR P AR B R R Fhas 18] L MR . R
BN TTLLEXN .

N;={i" €S| [dist(i, i) P <r,i7i’}

P, dist (i, i) Fea AN 2 LR IE AR 1k B0 4 10 FE 28 R 3,
BHEH dist (i, i) SCHAAFIEALE A1 2Z E] B9 BR 2 ILAT
PR AP R, — R R N DA T
HEER, B

(D —AZUFIE SR BRARABEIE XN AL H, R
i€ Ni;

(OB S S ZE B R R REMER, Bl i€
N:&j€ N,

HARROREIE T AR BRI E -, IR SR8
SEMNEEANTE. BW. . EEAOARZLEERAT S
AR o= MEBHER. —H, 1 CithZEB NPT
E4 o TN EHE MEWER. ERAERSHSERE
XHARRETAR, 4 PR 8 BIX AT HEBA
F, 3t EAHREE MR B A HE. 4 SRR EaTE
B ciye 8 BRXRKEUEET c1hevasvans

3 BEBRBMHWE

T A4 BT SR AR B MR AL R T A
MWEAELRRRE A8 A TR BT R AR Z B A AR R B
IR REC B 2% IR E N MERR A . AR iz
SRR RO K R R IEZ 2R, Kb R IR
Bt R, R R BB SRR & S R BB IR R AER . il
SREEE BRALER A Y B b S BRI B2 9 S AL R P i R S
w, T SEE AEE MR ST AR fE 2 kB AL B BRE. EWE
SRBERENTFEEMA—EWAR, BT AR BRI REK
B, ARARER SR, XE, REARZ NS ELD
IRAT RBEHL PR ER AR R, UEITEBRAWE
NS

JEREEE

SMATERERHUREER UP/ORMERER U
COMIRL -

UX/P)=c, XUP/D+UQ)

Lo BITEBIMNERK. KERER UQ/P iR
B RN BA R, RIERRERORMETE,BH
B B KA G S A A

y" =arg na'}nU(X/P)

KA X RRER A 1 B RRIE S AR AT

IR EEE

B2 AR AL R AR AE S FE VR T IR
W

Pi=P! +u

A, Pi= (o) Ron bR R B I AL B IR FF AR 403
« 280 -

AP = D FRRIH BB SRR AR 2 Ak B 1 R E 1R
B o ForBEVURE A B T, SERRMRA N 2 = (il , 7l )
T RAH IS BRI A4 N(0,0™), Bf

n'; ~N(0,6%)

nl ~N(0,0%)

XH B A S Ak B YRR E AU MR s A A A B ST, [ R
WA Y Ay AR AERTIR] L RAR O . SO B (B B A5 A 1 S v A
B B SRR R

PP/ =21j1 f[l P (P/X% .0

1 (@ =z (i —y)*
e Bl
K, P={P; i€ S,t=1,2,, N} TR LA L W S8
FHAARES; F BARENARSIEESR TR, X
BT AR R AR E P R BE B RIS R

U/ =555 ST—a ()]

K RER .

BRI ATHER AW BA K. MORERE R
HEWHEEE, REFS LT B EEER . Rt s
ixy‘j:

U= X 22U (XD Fes X 2 23 U X s Xe)

i€ S iESiENl-

PP/X: 0=

AL UL (D MBS EEEEE, U, (6, X ) S DU e H 6 3
frco 0 BANERE S BH A E B F B3 5L TR 4E A0
HIBES B S={1,2,,N}. EXME i 4bB SEH N H
R

U, (X)) =§{[max<o,z,« — (2 A)) T+ [max (0,

(Z1—A)—2) )

XEATMELIERISRER Rud T AR
DF G 118 7 1) | AR B, X = 4 77 T AR AL I R AR BB
i, BB BRI MAX TR, BIBARESE
R EEPMZ G, B IS S =R
MNBTF/MEENEL, 4 Ax BARBIES | WEERLE
BLAE 2 — Ay <<z ' Az, FIFESTEBITEATLL
BATHK. VE SR ERARNSEEL RN

Ue (s X)) =min{ | X; =X || *,a)
X a B—PMARTFENRE. TEN TELHRARK S —304
B4 BT 1 2 R, 3R T & MRS IE A B B LB 1L B 3
BRI .

4 BURAKBLE

ZAR BB LR KB RAF R R R ART,
WHEAEN:

(D TERE ¢, 1 4BIRE 7 BEPL™ A — BT RRA 5 5

) IEREHEGRBWAEL AE=E —E;;

(3) & AE<0, ERZIRE 7 R HAPRE

(4) 3 AEZ0, RUBHIHR P=cxp(— SORBBH N j

R YHBPIRAS & F75 Boltzmann H %,
TEENEREENMELRE BEBEFED 1 E]

BUGMTHAA. RIBRREAR P=en(—55) L% 5, %



RIE ¢ R TR YRR S SR E R TR, A
UL AT RABK A /N5 2R ¢ SR, R EA L RRZ R
W/NEIFTRAS o

5 XREHERSH

ARSI, 42 B F /NGB R MRS A A 2 IR
MER. TRABPARREIRAERIEEAR, T %
S A B EEGHAT H O RIS AL B B R R B SR T PR
THRBEHUMNERBR COWD REEMSHF. FKERRN 256 X
256 A/ uff SRR E B 2 WM AR BE Kb
ARy 6464, FHE B A KBEIG, B EH AR IRE RN EEE
BB, REHERENEBERKRIFIR 4}X4 5, RTHE
BAK 16 X 16, 3 B F R B#HT “HEEBRELER
CDCD R HAG REEMN, Kt EEEHELRSF
Wz B BATATLAE 2" FIMF QLA DR R E
B EARHE . NSRS AR A B LT TS EE S
XERE ) 16 X K B4 B, B8 X 0 B AT/ SR 7 i 18 3
AERL AT REAFAE A &

B 1 el g2 SRR
AL ST A IR BRI E 2 PR,

%3] b1
1 =
AR m o
H PN & ¥ #5 H e
A B sk axask. gaoer| |wam| |E =
LS ft

B2 2iRFgR

5.1 BRI ERSH

LIMRMGEITERINE 1 FiFl. AR 1FEJLUEH,
BB KM 4 8K 3 15 fd Brb 4 R E S
BB LA , B IR 9006, Bk 93. 33%6, HL3% K fH7AR
LB K. “EE"XKE LM IRBIEER, B HiA100. 00
(K=9 B) , B4 90, 00% (K=6.8.11 B}), “/4E”HREZANTE
K=5 1l K=6 BHERIRAAXTH/, 43514 86. 67%.83. 33%,
HABR TR BRER, BER 10006 (K=4 8, KEH
96, 67%(K=9.11 8}, “Zet” FKEIAEK=4.5.6.7 &},
P B A B, 4 Bk 82, 76%. 86. 21%. 79.31%.
79.31%,7E K=8 B K=15 fd ¥, Bk B K EH, 15
REHIAD 93.10% ., “BHE"HEBLIRFIRAE K=4.8.9,10
At B, 343 90. 3200, HA WA T X EAE. “dREL” 2%
fb7E K=12,13 BHER , 55 90. 00%, R 1B ERZE 85% &
f. “BATREMBERIDIFESY 93. 554 (K=15 i), BAK
2} 80. 65%(K=10 Bf),

RS, EHR B R E K A KTHAKRE, &
K=9 BhA2I5 %, % 91. 47%, EHRIRSA SR 193 4, &
KAEM 10 383 15 538 o, B RBIRB e 90 % k.

£1 BHRHISEREB(K=4~D

¥ 3

3® K=4 K=5 K=8 K=7
f‘t ﬁ Qf (ERAE (ERME (ERAK (ERAH

KR ORERF RERK  RERR)  KERE)

O

AN 20 30 27 90.00% 27 90.00% 27 90.00% 27 90.00%
DI 20 29 24 82.76% 25 86,21% 23 79.31% 23 79.31%
FE 20 31 28 90.32% 26 83.87% 26 83.87% 27 87.10%
HA 20 30 23 76.67% 23 76.67% 24 80.00% 25 83.33%
NE 20 30 28 93.33% 28 93.33% 27 90.00% 29 96.67%
SA 20 31 26 83.87% 26 83.87% 26 83.87% 28 90.32%
SU 20 30 30 100.00% 26 86.67% 25 83.33% 28 93.33%
XA A
B (21D
EARE
M RF
ARG &

186 88.15% 181 85.78% 178 84.36% 187 88.63%

5.2 Z£RGH

(DETF /NGB AL S P AR & AL P Bk 7T
fTEARE, AT REET EUREMABRHEE T 5L
BREA 5

DBATABL R B R BRI R R TR E
LI 2) R BT /SRR AR 2 P i A 2 AL R Bk B
S RBORR B TR SRR TR R T LUE B A IR
AAPBIARE, FFHET 2B AP TERERE
BRI AR,

SCHRL 2 34 th i AR A LB S RO S TRE 31 %
T, MERSRMANEER, WABEBRAXTEL SR
BRI T LR A R T 5T .

BRIE ASURH T —FET/NERR MR A
R AR BB e, BT 1 G PR (/N & B 2R RN R 22 B A %o
RIRF i T B s S BRI AR R BOR B
MBS Z MR ARXR . BUERABIR KBk
FHIETELY R E R F M A O SRR th Bt , B B A TR 2 4L
BT 4 B VARE S B0 G . SEI R B T Bk REAR I 3oF
MNEARFPRE T B2 AT IR RN G R E e, BEw
EEH.

2 % UM

[1] Ueshiba T, Tomita F. A factorization method for projective and
euclidean reconstruction from multiple perspective views via i-
terative depth estimation[ C]//Proc. of European Conference on
Computer Vision (ECCV), 2008:296-310

[2] Xiao J, Chai J, Kanade T. A closed-form solution to non-rigid
shape and motion recovery[ J]. International Journal of Computer
Vision (IJCV),2009,67:233-246

(3] Lee L. Gait Analysis for Classification[ R]. Al Technical Report
2003-014, Massachusetts Institute of Technology-Artificial In-
telligence Laboratory,June 2003

[4] Lu Y, Pyandeh S. Cooperative Hybrid Multi-camera Tracking
for People Surveillance[J]. Canadian Journal of Electrical and
Computer Engineering, 2008,33(3) :145-152

[5] Yoon H-S,Park T-H. A fast focusing method for CCM auto-fo-
cusing handlers [J]. Int ] Adv Manuf Technol ,2009,43;287-293

(6] ZBRLBHXR, MR, BXTEHBATHAF L] HHH
15K ,2003,10(11):17-20

[7] B, AR HHFE. ETFREARTHARRI L] it
BEHLRE,2019,9(9):267-269

[8] fERUA,.HMFE, FEX. THRABMERFES AR RNES
U] ERETRFEM . AAREAR,2011,25(6) : 84-89

o 281 -



