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Research and Implementation of Passenger Flow Analysis Technology
Based on Face Recognition
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[ Abstract] In complex scenes, the multi—target tracking algorithm will cause target loss and false alarms due to occlusion,
resulting in serious target tracking failure. In response to the above problems, this paper proposes a multi—target tracking algorithm
based on face recognition. First, YOLOv3 based on deep learning is used for target pedestrian detection, and then face pose
estimation is performed on the target pedestrian, Euler angle is used to represent face orientation information, and then the positive
face is used to realize data association through face feature comparison. The forward face adopts the multi—target tracking algorithm
based on DeepSORT for target tracking. This method proves through experiments that the accuracy of multi—target tracking under
occlusion is improved to a certain extent, the number of pedestrian ID jumps is reduced, and it has good effects in real—time and

robustness.
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Fig. 1 Multi—target tracking method framework based on face recognition
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Tab. 1 This paper compares the detection effect of YOLOvV3 with

other algorithms

Method Map-50 Time
[B]SSD321 45.4 61
[ C]DSSD321 46.1 85
[D]R-FCN 51.9 85
[E]SSD513 50.4 125
[F]DSSD513 53.3 156
[ G]FPN FRCN 59.1 172
YOLOv3-320 51.5 2
YOLOv3-416 55.3 29
YOLOv3-608 57.9 51

JEA ) YOLOv3 Y258 COCO $da4E | Il 24



8 B Of

E it " O 5 M OH

510 %

R 80 4, IR A7 3 HAF X A7 A EAT R I, BT LA
A SCAHH VOC2007 £dii 4k 2000 7847 NE LI
2 0005k MOT16 ¥ 4 AT N B R, B ot 4 v
709%1E RINEE , 30%1E k4, EillZdh, % &
FUGECEIN g - R 64 ,subdivision=2, fx
KIEFUELCHS0 200,242 %5 0.001,, PIZRiEE
760 Y, Fe 2 loss W BLE 1.2, Avg 10U AY{E K
0.89, F-HHKEE (map) 4 0.55, HEWIHR(AP) N 0.8 /&
fio
2.2 ANBS4HAEEE RS

Z Hbr IR RIA e R 22 serh, & e —
A BA T N TR BORR B 1D, 25 H 8
AN E AR T B A MR €6 55 S ULARAE 1R %
[l —A~ ID WL, R T 45 i 22 H Bm R 19 ME B 1
ARSCHE NG ARAE FeXT, % H AR AT A 5 IE 8 A
3 3 T AR I A B B R AR AT O 6
11538
2.2.1  ANEESAGTT

AT AR B IE [a) AL, e A ilJEI’JEﬁﬁA
It RS ZEASAG T, AR AN 1 A R
JiSz A 1) £ BE ] DL = AN RRL A R , B pltch\yaW\
roll, 73l A L Bl AL 224 B ST THT DY RE A 1) £
B, NI O AR e = AR A g
—mﬁlr“ FLEIAL AL | S AR RRAE S <2 YR

CERMNEG LR R R E S, AR E
;Mﬁfr OPUREP

(1) B X n A CHEES Y 3D BR3¢
K no=6, a4 TFE ZEIRA M AHRA R A
ZeM) AT 6 AN OCHE AN . FESEBRI AN
FREL—AKE 0 A = A5 A0 | B 3R A A epos
ARFR 822 (0.0,0.0,0.0), FE. (0.0, -330.0,
-65.0) , ZEHR £5 ff1 . (=225.0f,170.0f, - 135.0) , A R
FifA:(225.0,170.0,-135.0) , M £ 2240 . (- 150.0,
-150.0,-125.0) , B 450 : (150.0,-150.0,-125.0) ;

(2) R FRAE s 400, 75 3] 6 4 SCHE A 1Y
3D ABEASERIXT R () 2D SR

(3) KM 3D SRR 2D A5 22 ] i i 4 G & |
R e, BT RRP A 3 AR,
SRR ARFR R AL AR RN bR R, SR
AFRR PR = LE S (U, V, W) @ e R FISE
Rl it ¢ WU BIAHBLAR AR R (X, Y, 2) , SR 5 i A
LB P2 B e 5 3 RS AR AR R (e ,y) 7

(4) TSR R BRPLAR e i i ) i e 1k
VU TCEL, PR DU ST A R R A

PUTCE E SC,3(1)
g=1lw » y 27,
P =w e ey e S ()
VU TCE BRI AR 1 4 A (2)
2(wx + yz)
1 -2(x" +y) g
arcsin(2(wy —zx) )

o g arctan
(4 e
i
S¢H é (M) u
garctan 2(y2 ‘. ) H
AR B TR S f LR 22 TR 24 JEE
2.2.2  FETHRIESAY A XS
ASCNIE A M 2 N B g — Wi B Y
IR 5 NGB R AT FERT, SR P TR AIE A
L . 2, X K RS EURRE A5, 38
Tk 22 73 i 30 R BOR IR AR B BIARL A, 3 2240 fH A
B RUBEAAR RN T3 ] AN A8 | 38 3o 4 1 55 HAth
26 MABFEAR R AT HUEL, O 8 H — 2878 X L B2
e BT 8 VR AR E A5 UK o Ry B — R A
THERAS B2 R ) | SRR e E Ty Il 1> 128 4
(14 ) 5t SR FRAE EAGURRAIE | 5 J 3l TR AR 4 5
BHE R B b Y REAE ) Y BRR PR 2, 45 31 B
DT A REAE 5% AR AIE A5 DS TE T o5 22 1 (15 B A I
BICECER
HEFETHRRAE 20 A He X 553 78 258 4 yale
face—database H1 L5, MRS B X 45 SR 73
HEWREEN 98% , X RO R4, BA L F5 iR 515,
Jf AW 298 F B RAFIYRI,
2.3 ZHERRER
AR A FET Deep SORT 12 H b R 5 5 7%
XF AT ANBEATER R, 20030k 0 — b 6 A 0 R B2
AOTELR SCIN BRER SR o 7R SN H bR B i fe v, 42
W AR R URRIE SR AT S s /R DL , 38 A IR 1
OUT ) BARBERBOR /0 T HR ID 8RS B9 EL,
[ R 328 U1 149 21K 42 0 I8 R 528 Mot i7%) 5080 DG 3k, O
et FH 2R 5C TG C SR % At e PRS- B0 R 2R = DB
JETRHELIR) AR 1 0 1 P IS B R 5 B AR 1Y
]
2.3.1 Bl
2 H bR BRI A% O 2 A e B s SR 7] T, AR S
ffi 1] Deep SORT 35 7E H b5 K HE % Hliz 315 B
FAMAEAE A @A i 7 Y L B s (s B ok
TG el FHARS: I 5 291038 7R 7% o e e TR0 ) 37 5 22 [
(1) 5 (IR SR AR iz VLB AR BE 5 [ B & —Fh
AT A HRE AL BB (5 5, 2

(2)

U
a



2510 1

WAl , A5 T BRI BB T BRI 5 S B 9

X (3):

d (i) = (d —y) " S (d, - y),

Hr, a7 (i,)) FongEj AR B0 AR
SR Z s S5 B LR, 4, 55 7 R
HERINLE , y, FoREE @ A BERARXT B AR 0 0 7
S, FERE i ABNI FH R IR e U I R TN A5 B (4 7 2
T FS 220 00 00 24 ) ) Ry 22 M . PR T A B AR
T, B e A EGE B A DT R R R A B, & 538
FEEE Y 1D MRS B LG A —N 07 A R S B 1)
P, BN AE B VCE s FH AR08 25 ] 55 0 S0
TFNEE ARG 22 18] 1) e /N o B o JE AR o
BARAK (4) R

d? (i,j) =min{l -/ r? [r? e R},

Horpr ) ry FoRBE— R d, X R — AR E
[ R | o (| = 1 R B— A H ARt 7
()BT 100 TRk ) IR A REAIE 7] 2

5 8 A2 S DT L BE A UL B DT B B i 2k
INABUE R e 2 & i, 20(5)

capy =AdY (i) + (1 -2)d® ()

L [ B 0T T 0 1O 1% 95 0 N DG LSRR 47, fe
IINARBEAEN T ] 25 2 B I T 35 LU AU
2.3.2 HHRILRL

R Zbrsoh AT ARERE L IREHIRA S
BBEPY , an i H PR i [E)5HERY R 2R 2 0 ik 000 1)
ANHE M2 R BE 14 0 [T AR A 223 T P 4 7T U
GRS AR B b RAPR , 32 1775 35 H A b e 7 4
TN RGBT, 5 ARIRICAL , HAZ O AR
ANBIR X SR AH R e T DS C , B /e % i o
H LR bR, 45 T 2 BhRERER AL A TERTE

i 1 Deep SORT BREEFIEXT YOLOV3 A6 H Y
T NIEAT IR BUS B i r R0 T ELRE S S B S A

(1)1 753

(2) i 766

1) AR R A AR 1 = B T T RGN £ B AR R
B
3 XRERS5HM
3.1 EWEESINE

AT RAERE ISR AE HE X A 2 H AR
ERIHERR P, AR SCR FHBE S MOT16 T A I 48 i
R, MOT16 f& 2016 448 H 1) i 2 22 B ARG
PRER AR AE BRSPS 43 BE % R 1920% 1080,
ARG R M Linux R48 T 1Y Ubuntul6.04,
GTX1060,3.2GHz, N4 K 16 GB,
32 RO

XF MOT16 Hr i) — /> %4l 48 #F 17 003k, SR
YOLOv3 A5 I 5832 SE 30 A0 2 i 43 1 R 48 v AT A K
WIZER W 2, XFOUR HEAT47 AR, B3t 1 1E
BAARGE0 38 AT NS B8, i R A 0 3] A7 NS B K
AW AT NS B, 38 2 R SEBRAETE AT AN
(1) EEAEAS BRI S0 A A 2R RARCR AR R R

*2 ZREBGItE
Tab. 2 Experimental data statistics table
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Fig. 2 Experimental results of multi—target tracking algorithm based on Deep SORT
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