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Research on Regional Age Estimation Model

SUN Jin-guang RONG Wen-zhao

(School of Electronic and Information Engineering, Liaoning Technical University, Huludao, Liaoning 125105, China)
Abstract With the further research on age feature extraction and age feature classification pattern,in order to make
further efforts to meet the application demand of human-computer interaction system based on age information in real
life, constructing an effective machine learning algorithm has become a research focus in age estimation technology of
face image. Firstly.this paper analyzed the rule of multiple regional features changing with age,and divided the face into
prefrontal region,eye region,central region and integrated region. Then,it constructed features extraction model of deep
convolutional neural network models separately to extract age features of each region. Thirdly, taking Morph face data-
base as the sample set,this paper divided it into 6 stages aged 10~19,20~29,30~39,40~49,50~59,and 60 years or
older to train and test age feature extraction network model in multiple regions. Finally.according to the accuracy of age
feature classification model, this paper defined the region-based dynamic weight age estimation model. The experiment
shows that the accuracy of age estimation on Morph face database is 72. 6 % ,and the age classification category has been
raised from 4 to 6.
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Fig. 1 Sketch map of face image standardization
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Fig. 8 Sketch map of ACNNsM structure
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4.1.3  RRAF IR BARAF LI

2R S B9 B T & R 5% R < Caffe(Convolutional Ar-
chitecture for Fast Feature Embedding) ¥R & ¢ 3] B ¥ HE 48 ;
Visual Studio2013 JF % ¥4 ; OpenCV H & ALY 5 5 C+ +
5 UL Python 15,

T E 3R 55 < Intel(R) Core(TM) i7-4790 1Y 4 #% 8 L F%
AEEREE 3. 6 GHz kb BEZ% 45 ; DDR3 1600 MHz 16 GB N 17 ;
Geforce GTX 1080 E i H 1721-1860 MHz GPU, 10010 MHz
WAEHIAR,8GB BAF R H .

4.2 MBEMIIHEEROZ N

A —HH SR T IR E ) 2% AN (] 4 % 2 )2 R L B I 4%
28 T A BN I 2% 3 28 45 B 0 5% i) it R G 0 DX AT 0 R AR
FEZAR AR 70 AR AIE 9 25 v 4 J2 45 B A BOM [ 9 1 00 T 43 501 0
A 3 AN BREM 1 A2 ERZNESMMLE 3 B2 M 2
A 45 )2 00 A5 4 T 28 EAT N s DAXT bl 4 3 1 2 RO o 2
S5 10 52 ) 5 AE DR AE ) 2% 45 R4 AR [R) 0 A5 B0 408 R A0 X 4R
14 FFAEFEAS R X ACNNSF #4791 %5, 2% )2 43 994 1 16-16-64-
128 %5 PR A $.128-128-320-500 #& B 4K L 256-256-500-
1000 5 FRAZ A B AR 53 2R ROR X LL B BRAZ AN BN 43 2 25
AN

F2 3BV TN ) 19 4 2 0 1 45 FRUZ G 4 R A BOR 4 3%
EMEITAE ., WA LA A T i 23R R B 7 A6 R
Z W Il R R D E M S FEE R —, DA N
26 K/NIE B HIE AR IO NI A BB 3RS LU ARCAT M I R ad R . 2R
0o 28 TR /0 o D) 25 TR A B AT 2 >0 B R 8 9 ke AIE T - 3500 T R0R

AN 5 Q5RO DU 2 R SR 95 AT T 48 A I R AR AR X
PR BN GRad 45 . SBE R AT RCR A . AE 2
DS o b B AW A T I R T I 45 B R 55 2 K TR %
KN,
# 3 ACNNSF T[4 19 45 # 15 0fi  o
Table 3 Structure and accuracy of ACNNSF subnetwork

$_puw #-paEm O F FeR o
CEST wng | REBE  LEEE AAE/Y
HETAH RETAHR
ACNNSsF-1 16 16 64 128 54.11
ACNNSsF-2 128 128 0 500 69.43
ACNNSsF-3 128 128 320 500 71.76
ACNNSsF-4 256 256 500 1000 70.75

MWF 3T LIE 1, ACNNsF-1 | T — 2 ME 2R
16 B AL, B ER R 4 SRR, R A
54.11% ; ik ACNNsF-3 ¥ 4% 45 4 AN J2: fie K, (1 7 ff S 7
AP RRE . A 71.76% ; ACNNsF-2 W 0T — 2 4%
F2 2, 0] B8 S BURE WU N 2 1 BPE 43 S I IR A e KRR i b
FH 2 22515 B 09 R AE , DT i 6 % b ACNNsF-3 [ 1fi
AR s ACNNSF-4 |y T 19 45 25 ¥ 3 0K, 2 > R AR B0 A7 38 i
FEUM L LG L T PR RS AR R R AR BEAT 2 ) L TE 4
I AR R BEARR] 70.75% .

4.3 FREEHEITEESTHKIE

S TSI R ON T 8 E F M 4% ACNNsS, ACNNsF, AC-
NNsE, ACNNsM 7E & A~ 4E % B 1 4F #4 Ah 3 e i 3, % 541
T 0 246 55 TR0 3 A A 4 A R B 432, O 40 ) D R S A
RUTE £ A4 0 BE RO A% 1 2

FENM R AR, AN R T X E SRR B S R
LA [T AR s 5 B0 A [) TR S DX 3 AT AR A T B A
O i i O N i S A T B A e X 9 NI T
X 38k V11 G B9 IO 44 7 4% A AT % B 00 Ak 1 v B R L 15 2 A T
28 TE AN [R] AF 3% B (9 AR IR Al 11 B8 ), O DL VR N FE 2 A W 4%
SR Al T I T B B A AR 1 Bl

£ 47T ACNNsS, ACNNsF, ACNNsE, ACNNsM 7£
BEAAE I BE RO AG T e R

4 BRI A R AR B A T e R

Table 4 Estimation accuracy rate of each model in different ages

W %% 4 10~19 ¥ 20~29 ¥ 30~39 ¥ 40~49 ¥ 50~59 ¥ 60 ¥ DLk
N,/N, 367/573 361/416 341/855 419/653 204/374 66/128
ACNNsS
R/% 86.78 86. 77 39. 88 64.16 55.35 51.56
N,/N, 100/218 221/289 899/1059 612/907 267/413 104/114
ACNNsF
R/% 45. 87 76. 47 84. 89 67.48 64.65 91. 23
N,/N, 265/481 268/356 649/773 268/779 149/441 89/170
CNNSE
R/ % 55.09 75. 28 83.96 34. 40 33.78 52.35
N,/N, 21/383 168/466 299/411 537/677 398/935 62/128
ACNNsM
R/% 5.48 36.05 72. 74 79.32 42,57 48. 44

AT 1] LA, AT DA A T e A A T A R
Bt. ACNNsSTE 10~19 % .20~29 #3315 T 86.78%,
86. 77 Y6 Ak T B 3R, F5 48 S 0 1 3 PR R AT 3 P A AR
Bk, ACNNSF 7E 20~29 % ,30~39 % ,60 % Ll | JL
ANAE A B0 ARAT T v Y MR R AR B R AE 60 & L AR IR B

RAFT 91. 23 % My MR K. AT LA R A AR AE R A AL
A8 T 4R AFIZAE AL H 10~19 % 5 20~29 % #4187 W4
B 8 S ) £ o T 2R, X i B 29 % DL 75 48 N 22 T 1Y) i 4 4
TIE AN AE W 5001 X0 2 i 451 DX S0 4 % 7 E AR T 1 3 29
VLT AR #5474 31 . ACNNSE 78 30~ 39 % 4F I BE 315
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Tt v E R AR A e W S X I AT i AR I B A Al
{HFAE 40~49 & 50~59 & M HETR R XA 34. 4% M133.78%
AT T 1 B 20 ) T MR 8 4 0 AR i S B AR i b % 3 1 -4 1 Be
AT . ACNNsM 7E 30~39 % . 40~49 % 318 T H 1
A ER R UL IE ACNNsM % 48 K 58 s i A 3 X 36k % i 7
AR BT AT,

R 2R 4 T AR Al T AR (AR R 4 F R4 7E R [R) 4F
W% Be it At 3t 1 i ATE T 3 Sl A AUE I, B> 1 19 28 X i 4%
ANAE WY BB A T HE R 2R 2 4 T B0 AE I A T o R E
4.4 AE#EBFEEHAXMITEL

531 2% 2 A8 AUE BB 5 7 Rl & BN 4 A P28 1Y
A TH 45 JEHE AT Rl A 38 6] El 52 56 o 56 11 Bl A A AR B Y AR
RS RCR S, SLEAT 5 4l Se 8, 5 2 ST 6 A R AR AR R
JEE ) 5 A B P R AL Bl B 100 5K EE L 43 50 R RO [ 19
filt A 77 S AT AR IR A 1 T 43 S 3 R R AR I A 8 AL A A
THAERR R,

FEAE AR 1B o TS I 4% 7 TS AS 8] X8R A A o
RE T & A BT T AE 24> I 4% 647 il 6 s 28R o K T fig
e Kbk A BOTE 22 A B R G it R HL A A AR Y BE A 3
WO VR T B S S AUE AT HEAT 2B 5

2 5 T T B A BB BE AT AR IR Al TH S B 1 & 4R
1B B AE TR R . T LR WY FE S TR AR i B O 2 il A AR A
FAEIS AT R A EER K ZE R 7 20~29 ZAER B IUE T
87 %6 I o i A IR A TP B ME B 2L W AE 10~19 2 H3kE T
23. 6 % M I AP A 2, 1F B SR 3k A Al R B o Ak
KU, FHUT VRGBT D RS T 58, 27 % 197 B4k 1

F 5 i HE S RA B A B A AR S B Al T o R
Table 5 Estimation accuracy rate in different ages by using

average fusion model

E-X 2 &)
1st 2st 3st 4st Sst Sy

EHE/N
10~19 ¥ 24/100  22/100  25/100  22/100  25/100 23.6
20~29 ¥ 89/100 88/100 86/100 84/100 88/100 87.0
30~39 % 86/100 88/100  85/100  82/100  87/100 85.6
40~49 ¥ 68/100  74/100  67/100  70/100  77/100 71.2
50~59 % 42/100 46/100 36/100 43/100 42/100 41.8
60 % Lk 41/100  37/100  45/100  42/100  37/100 40.4
}E;L;/% 58.33 59.17 57.33 57.16 59.33 58.27

6 F Tl DW-AEM #5550 75 5 4~ 4 i BL 3EAT 4F %
A 45 3 B 4% AF I BE A AG T A 2R . DR IR A S 2 ok A R
T LA H 5 7 Bk A AR AR L AT o o0 3245 B T AR KR
IR TE, 5 WK b DW-AEM #5589 i) - 2 e i R s 2] T
72.6% AR T T 14 E S A K UL 2 A T R4 L AT
AP A T B 4 A A 0 406 1 A T R R A A T SR )
W H AT LA RO A T AR R A AR S B A
WM R LA, 5 ¥ G AR RAH L, 4 10~19 % ,20~29
4 ,30~39 % ,60 & LL I 4 AR B 4G TR R 35 A =
FEAJETE 10~19 % .60 % DL 13X 2 A48 B, Al 1 v 0 2% 4

SIERTE T 44 AE S SR 14 AN E AL X WU T DW-AEM
BT BT LR AT il G i A1) A 0 8% 7 25 4 4R % B 1 Al 1
T 20K 2h AT AU , 2 P A A P TR 55 0 I 4
FoRIEBATF MWL H AT RE S . A2 . DW-AEM £ 1
P 40~49 % [50~59 % B AR I BEIY T Xk T o 0 R BT A
TR RET 6 A E YA 1.6 AN E 2 A, a4 A 5
B 2 Al T I 5 5T B A DR PR AT B R A P AR I B R R
AT RE 7 4B ) 4 BN . DT BB AR AR IR A T
R S Ak A 0 4% B A A 3 v R R R A AR R AT o £
TH ) FER

# 6 DW-AEM BRI AR 5548 I BE A A6 1 HE ) R

Table 6 Estimation accuracy of DW-AEM model in different ages
& EH B
rate table 1st 2st 3st 4st 5st T
B E/ %
10~19 ¥ 64/100 68/100 66/100 73/100 69/100 68.0
20~29 ¥ 97/100 96/100 97/100 96/100 97/100 96. 6
30~39 % 86/100 89/100 88/100 90/100 85/100 87.6
40~49 ¥ 69/100 70/100 60/100 61/100 66/100 65.2
50~59 ¥ 39/100 36/100 38/100 47/100 41/100 40.2
60 % Lk 75/100 78/100  83/100  78/100  76/100 78.0
JE;Z;/% 71.67 72.83 72.00 74.17 72.33 72.60

4.5 SHMEHHITHFERILE

N UE DW-AEM 858 ) A %50t 005 50 08 18 A7 3%
A B B LI ECAY 100 3K B A K DW-AEM 28I 3
A5 T 5 i 2 B AR IS AN ST O vk AT H - 1D 5 R A 4R
I 14 20 ML AE I Al (890 1 HEAT X L 5 2) 5 3R PR TR AR 4 % 20 21 #Y)
BTN L 5 3) 5 R FH IR BE 2 > M AR IR AL T O ik E AT X L .

Wl RS K, DW-AEM BRI 345 T 72, 6 % 19 7 35 43
FUERf A, R T SRR AR SO VR AT AL R S A 2 BB
AT XS L, S5 R R 7 A,

RTORFAAERAR 7 % 0 T AR

Table 7 Comparison of different age estimation methods
VS EHRE/N o % #
AAM-LFE'*] 72.52 1
FIEL-NNL® 61.50 6
CNN-AGEL! 50. 70 8
DW-AEM(A 0) 72.60 6

TR AR R W] S AL SRR AT B A L A S S R
— E A R TR B A T HER A O07 T R B R

ERIE ASCHE R E 4 AT PSR AL T
BYLSCELT RN AR A 3 BEAT 4R A T 8 B AR O i i 52
B B T A SCER M B4R I A T AR R BB A B 72, 606 B9 P 1Y Ak
AR . AR R B T AR L Al LU AR BRE % 1 T B9 48 1 £
5 R0 AR I8 A 1T EAT IR AT S
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