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A facial feature point locating algorithm
based on mouth-state constraints

SHI Yating, LI Weijun, NING Xin, DONG Xiaoli, ZHANG Liping
(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract : The precise locations of the feature points of the mouth critically influence applications which use feature
matching, expression analysis, lip recognition and driving behavior analysis, etc. However, when estimating facial
shapes using current facial landmarks detecting methods, the locating error of feature points around the mouth re-
gion is relatively large. In order to solve this problem, two kinds of ‘mouth-state’ classifiers were proposed, one
was based on HSV color space and the other on a convolutional neural network, with a strong shape constraint strat-
egy focusing on the spatial relationship between local facial landmarks. Furthermore a facial feature point locating
method was presented based on the mouth-state constraint, which constrains the predicted explicit shape regression
(ESR) result and is more accurate as regards locating facial landmarks. Compared with the original ESR algorithm ,
this method significantly improves the accuracy of locating landmarks for the mouth for both the Helen and LFPW
datasets, and has no impact on the robustness of facial shape prediction.

Keywords :facial feature points location; ESR; mouth-state classifier; strong shape constraint; HSV color space;

convolutional neural network
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Fig.1 Facial landmarks error in different region
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Table 1 Mouth state classifier based on CNN

ey i KR PR RAN R fa
Input WA — — 16x32x3
. Convolution
Convl, HRUZ } 5x5/1 12x28%20
M
Pool, max pooling
o 2x2/2 6x14x20
ALz R
Convl, Convolution
) 3x3/1 4x12x50
HRIZ HH
Pool, max pooling
o 2%2/2 2x6x50
ALz R
Fe, fully connection
. — 300
EHR L
Fe, fully connection
— 3
LR AR
Cost Softmaxwithloss
— 1
PN Softmax {2k )2

24 BEERAREML

N2 By o= 7.0 A NG VN o S 1 sl T
HIDLE G HR BRI Ay — A& i3 T
FEIE s B A T v, 0 R R R 24 TR S 1A 9
fiE, AHR B 7 B N AEJEH BN 7, BT 7EMS 1
J7 X B RO S IEAR A, SR, X ELAAR AR
AN, A AR B PAT T 2 i PR IR e S DX AR A
SUZ ) L N R BRI FE S OC R 59 TR AR Y
HRW S, 12 2.3 sl WS RS/ 2K 8 T
W LR ZSHRES AN ] (e LRSS mT AR AP
ARAG T TR o B L X R AE A A T R AR A
BIE AN 8 Fs,

H K 5 LA B W IR S FR 2 Rt A JFm
N RAF RS SR 5 TETEAR [l )3 Ak ik A v oy 4
— A EEE AR E BB (5) Fras iy s g AR
é/‘J;E

S'=8"+68"1={1,2,---,T}
S.t.D!, > AD' A, e (0,1) (5)
S..D, < AD A, e (0,1)
KD, D, R EN WS NS E S 2
(i) ) 2 101 25 N A/ 300 G AR AT %o 22 (i) 7 T LR S



. 582 - BB R

CERNE e

WK 9 Bk, A5 51 159 .52 Fi1 58 .53 F1 57 J9 3 4
HMDGRFIE ST, 505005 45 62 168 .63 F1 67 .64 Fil
66 X = 2H N ZRAFAE sSORE ARG R, ] 7 IR 9
DI, B BN T REAE s X X R DGR

TN
i ELARZS IR

!
DEEEES, FEPLEERLAS
WERICARAE R T TE
K, =0,=0

!
i=i+ 1 (A IERTEAR)
=t 1GEAHNZ RS T

!

RIS BEZEABAFIE, FREOR AR
ROS, RBHHTTIERS

S TR
N

HELHERAE RS

S=SUM(S_I)/L

AR

8 KT TE E

Fig.8 Flow diagram for shape prediction

]8*19*20%21*22 *23*24*25*26*27
38 .39 4345
w0 TR0 *2843+ 1 1«46
1+ 3T ypui x9 4847 =17
*30
1
2= +3] 6
32+ 333536 .15
3 51 3%2 53
; 4920:61*62:63*64:?55 i
4 61686706 936 "3
: S 58757
R 12
6

* *11
7 +10

8 9
B9 684FfEEfERE

Fig.9 Locations of the 68 facial landmarks
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Table 2 Locating accuracy of medial lip feature points %

=R ESR HSV+ESR  CNN+ESR
Helen( <20 pixels) 69.1 73.3 75.6
LFPW (<5 pixels) 68.7 73.3 75.5
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Fig.11 Comparison of locating error of facial keypoints

predicted by different methods
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