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Design and Implementation of a Person Count System Based on
Visual Technology

Abstract :Visual technology based population counting is a technology that
utilizes real-time image data collected by video surveillance for population detection
and analysis. The traditional method of counting the number of people mainly uses
manual counters or sensors such as infrared and ultrasound to monitor the number of
people, which has problems such as small coverage, high cost, and susceptibility to
environmental impact.

The number of people statistics based on visual technology is a real-time and
accurate method for monitoring pedestrian flow. The underlying layer of visual
technology is based on deep learning, which can be captured through cameras.
Specifically, this technology first needs to implement various technologies such as
filtering, denoising, background modeling, and object detection in video image
processing, and preprocess the image to improve detection performance. Next, it is
necessary to use relevant neural network models for real-time analysis and processing
of video streams. By classifying and tracking the detected objects, the ultimate goal of
counting the number of people can be achieved. Overall, visual technology-based
person count is a widely used method for measuring traffic in monitoring scenarios. In
addition to playing an important role in fields such as commerce and safety, there is
still a lot of potential to be tapped in other fields such as personnel management and
public transportation

The UI design of this study mainly utilizes PyQt5 to write software interfaces,
integrating various backend parameter configuration methods into the interface,
optimizing and beautifying the system, which is beneficial for users to quickly detect
personnel changes in videos.

Key words: Visual technology; real-time; Ul design
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DRI, OGBS B RN AL BoR h 2 ¢ B R R 57, BN RS A I
MNARZASHAE 7R, FRORIE 1A 28 50T IAERPE AT S L
3.2.3.2 Part Affinity Fields BE%

FEHENAE IS A, PAF (Part Affinity Fields) Hikg—FisT
CNN #7715, F A I A AR G i 2 TR SGBROR R o PAF SRE ) Z AR M N
MR SRBE R U] AR R R RN — A 8, A R BRI A S 3 i 2 [R)
FeR AR AEIZRMT B, PAF Bl 7 o) RE M AR LS E G, 7 il WA
FME PR IUX e m] 3. AEAPY BY, PAF SHyRK X s m) & 3 H T\ %,
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LIRS A4 S B 5 2 TR T EE AR AR

& 3.3 XRERERNTEE
K 3. 3 i EER I A Fpr BUR A Tl OB | T RSOR,, R B s A Ry
B KB TR . 7T LA B SE Br BUE N, T A R SRR e f . 21t
] Pl 52 AR BB D 1 SR, 0 el Pl AN PR 0 1 SRR
PAF SEIEHIME RUE REE A I HY AR SR R IR BB R R B, TR iy 17 A
DKL B HERA I o R o T SR B W I SR AN THSRE B0, IR A et )
K.

3.2.3.3 LRI IEE L
S 73 WAL B AR & — M BT X E SR BR A AT A B BOR, R E H AR
FEAEPRAF RGN PEAN s R A TR I, P AIEAT 70 1, (8 5 B TH S LA o
ESFEWT (3.2.2) -
Frame num = (N-win +inc)/inc

=(N-overloop) /inc (3.2.2)
=(n-win)/inc+1

Forp S 2B 1 AT frame num S A0 I IUEC N O35 A00ERAE R 40 R
FERUE= SRFEER*F N K win A% K inc NWi#E overloop=win-inc
FEAFEWAE S ARG . fETACEEER 5y, B e 5 ah BUR 3 Ty EE
1€, LL&ER OpenPose HIRE AL AN K/, IF HOAT AR SR R R 0, B,
108 T A5 FH e 0 R 2 AR L T P A A SR R SRl i 7 R 38 e TGOS LS, AT
5 BRI B LR

FEJE BB B, RS (WO R . AR RMERHR) =&
gt — el JEAILA T, DL AP R s dE s e . Blan, WTRURI A 2 H ARG R
AN DT VT TC B2 00V o B S AR R AN, B FH 2 T 3 [ 2 R s Al h
R IE T RS TH
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[FIES, T RFFSEET P, OpenPose KA 1 — 2L L) GPU/CPU FFAT ME
WS A B AR R BT 2 S HEER AL F it . X EEREME 15 OpenPose BE% B P b 34
TR B 2 N RSB (B R, R B IR 8 R A T RS Al 1, DLIE AN
[F RS AN 37 55 75 5K
3.2.3. 4 3-EZRA R

PLAS LG B R JE B A2 — P& T BRI A N 2 (ONND) I AR Al 1F 7%,
AN ENE A BT N AR B e AR AR, FRI0 0 DR B R 2 TR) R R R A T A
(USSTN

B S, RRRFGRHFI R ABRERA 17T AE 2D B854k T
Hourglass W&, 1% M 2% &5 46 i) DL S AIE$ ORI 2845 0] VA P ANE 55 R 24T A4k
I 700 F RERIAS[F] 4 HE 2 ) B IE SUE B XSS A0 B S 1 45 SR B A R () 4
AEEVERE, EAPMEREE NGO AT ORIFE = R HERR L .

KA, IR FRGER FH BN 5 Ak BEER 7T I8 M R A 48 32 G ) 500 R sE ot
SR EE NARFIAL, 112 F IR FE 2 ) B Rt AT Jo e BHRr AR 3 U Sl AR5 20 A
R AR A T 55 BRI R 4 .

3.2. 4 REZFIEERHAITRITEFERFANEER

AR URAT PB4 00 505 R RR B2 2 ) BRE 2 Hourglass (4%, %M
28 G AL P DU RFAE S ORI 23345 Bl A AN 25 RN EAT i A . T TR 41
Hourglass M Z& FENLAF ARG o B FH DA A TG e B AR AIE $ ESURH Bl 52 2 29 A 1 ot
.
3.2.4.1 Hourglass [

Hourglass PIZ& 5l Newell S8 N 2016 4FE32H, & HAA BT N AR
o] BTN IEIE, JF BAAHE DRSS — A PR (FR bk
ZEREH) o BEANLEHES 2> Hourglass R, 5 2% N AR B Ui AL bk
PR AT N RS

KRZGAEH 7 HERH RN 4 B Hourglass (HG-4) %%, 1Z 45451y
57 16 EERZH 5 MlfifE, B3F 4 A Hourglass ik, &ML
Tromig . RGNS eSS =y, Horh g 3R I PR A S AR R SR U AR AE
AR B 3] mask FUAH R RRFAE B, RS 28 d i e 4 AR = B g R (5 2 FF A il
HFsPR ) 3D A7 B Al vh. BbAbh, X BEIE 5N T H 2] block B shorteut K
Bk FEAL 388 DA e i 2k eR B it n C5F L 207 R ZE R ED
3.2.4.2 U BHHERE

AU AL A8 A0 SRy v — AT FH R AR R 288 Bt I 2 34T I 25, i K
AR R IE SR BOR TR S5 Y I 27 2 AN R385 1 S S 20 A AL
Hourglass W 4% Hh A1 FH A R 42 0 280000 S N R BEAT 2 b A AL #0472 A
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2 R LA G B RHIE SRR o IX LERRAIE B 5 2 1 A 38 2 i i 2% 34T 1
KIFIEE, FESMHN IS ZRE B TR Z1ER, N2 AROCH A B G
TR,

FENLES D, O T A A P B I D I ZRINt ], W DARIA 7 MPTT
Human Pose #HEHELL L COCO Keypoint Challenge Z(dE4E _F AT EIEIE N
BN R B s, MM SEIL 7R 2 SRR . gt —28, FENLER L Bk it
XFFENAS P EE batch  size K/N, MR B e FH I SR FE
3.2. 4. 3 ohFIEX 34

LA LS B S R E T OCB A B ARG R R, W T
ITENERE R o B, AT DS 2R T SVM BRER B 2 21 43 228 (M 7 1R IR S A
BIESSAY, ] DU FH 2 P B AR 7 v R gk — AP B AR )38 S U ALY
2 SIEHNE B

S, Gl TE R R SR OB E R 20T, BE Al 42 B AA S BEE R 25 (]
A& IBEPREMIZ S IBEZ AN TGS, FEN TN A SRR 5 & e 4
THT R 280408 SCFF
3.2.5 CNN £ OpenPose EESCI

£ opepose SEHLBEAME SIS, FRATAT LS fd A 238 Ak TS A0 S A\ BUE i)
FEANLERBATA L, SRR LA IEAT TR o 2%, FRATKGPT A 1) G A
HAERK, BRI E RIES

CNN #5234 7E OpenPose 8 FH RS I AR IR G BEE il FLAARK T, ONN AR A4 45 H
R SEI LA RS

1. Part Confidence Maps f&3t: ZAIIRSCHL T enn BB N, SCEL T %)
NABZEASAGTH IR B 27 S A A i FH ) — B i A o H S D e A e S AR G
A E I EGEE, RO AR — AN AR, T RROR B A
BMEEE. POMEBEET 18 NMlliE (channel) , FEAMEIERER P AR
R

2. Part Affinity Fields fEdR: it F CNN B A0 4 A ) R 4T
AEPE, B —A> Part Affinity Fields (PAF) K%, FRPIA Parts 2 [AJfK)%
BPE (affinity) o PAF RS T 19 AVidEiE, HAar 18 MEEAE — Parts
e AR 16 ANERAL ISR AR, W R 3.4 Fias, 28 19 MEE R AN AELR
Parts 2 [a] i) [a) & 7 ) AR KA B .
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3.4 AMEXERER

7E Openpose H{H FH TS IIZEIR) CNN (2%, AT PAXTREAS I #EAT A I A A
XA R e B A e 22 S M TiiAb 3, PRtk Openpose HEBEAEH TR, FHH.
AJ LSEI Rl AR ) 22 NG B

MR ZZSASTT (Human Posture Estimation) , @M RAFEHEE A E
R B AR Cn NI E] 3. 5) KB AL, I HLAS AL B B S R R
LR, (Wl 3.6 ) MR sl v AR LS

NAR T R TR H TR NARZEAS 1) — L8R 8 OB AL i, sk, S0
JAH TR . . RS AR SE . B A MRS T B E
TSR S5 AR RE. a3, 7 PR
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|

[E 3.5 X mEEE & 3.6 HAOE

T NAARSG B e = e (AR BT, RAS T AR AT LA
B2, W EFP 3, B — BN Ve A AR et s A B AR, AT RABE
BRI AS, AT BAR AR 21284, DA RS St R NARAT 9534, 45 )
Wr— N BAEAT S .

AR 2 AR I 2 — A B B A BRAERPE T BN AT S5, G AR LA
PR ARG AGHEA SRR, AREE. e, 508, %
H 2z 5 B NARZEZSAGTHAS FE, DR 5 B0 AN [F) N AN & Fil NAR S 3T 7850
PRI

3.7 2 NN R

MEZEBAIREZMELILLA, WAPFESL, 1778 HP . BEEREE, XEAR[H
AN Z 1A) AR A A 2 18 N B50025 B X P2 AN SR 2% B2 o 7 S BRI FH o, AR T BER IS
P73 R R B BSOS 15 L, X LR 2 SN S B A RSN A ER B L« PR
RIS 57t 20 N A2 ORI I AR H R IREI, B angg el B JRaLA)
TR IR RIS F oK, AR AL 75 B e o, B S 44
EIAEAURASHIARAL DR B0 PR 3 P AN 03 o — > B PRl i

B2, BIRNARLEZSG IAE 2 AR W U A T2 S, AHAT 75 2tk —2D
RIS, DR RAE L . S RIS R, IR N AN R 1 B3 5
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3.2. 6 Json HIEIZEY

T 11 & A8 75 B S g A7 R, DRI E AE AL B JSON H4E SCAFIS, K
R4 2 BREAT HH 2 A

WNZE JISON U B el ARG TE 5 i APL 3HX JSON U N %%, IF
W LA TR R IR . B HT JSON s . 8 FAHRL Y JSON f# AT #3#% JSON =%
R HR AT JSONT I R)EROHR 454 o SRR . I8 T LB a R R 51 1T R AU R £
i -
MR 3.8

E5jsoniZE

IR RERY
Jjson3ZiF

il

3.8 json XHEIMEEURIZE

3.3 AGEITFHAREIR

NG BAREIE R B . IIAE RS FHARTBL 5 AR XA A
BoAT BB BT S8 BOR . DU 2 UM I AN SE T HoR -

HAT2 T EH ISR EE S . TR BRI HoR, BT RA5
BIBOAR, FETIREEIWEAR, BT HENEREAR: XRG4
T BB A R EE 22 ST (53, X R Sk i P 2 R EAT A B Ay, 52
BN 5 N BN TR GETE s a0 E ORI A
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M AR NG TR S A R A, AR BAR N ) sk BdE 5,
FEEE IS AN ] o) @3 AT PE A AT 263 o 38 TR I 428 SR B 1) 37 35t B AN AR OB A AL B
5 EHEREN S5 BMG AR S S AR bRt AT TLEC EE X, AT SEEA 3 5 R N
BOHATSER et . SAERPIANB G HARM L, ETFMEHERIAES T 2 H
HEZMA. 5, Z ARG WA 5 rh sErf s e S E S, St A S
THH RIS Be 4R N AT ARFIE . 0t N im sl 7 SREE B, XN R B A pr
WIS ERNIR T HIK, 1% R G0n] LS i Do R EEFHERE > #r, HIE
SEEL T “seRf iR, BRI B bR

R, FETFMREARIABS T RGO RN NBG TR R @E, B
TR R A 5
3.4 KB

A FEENA T HARTHENAL R R PUIR A 2R 3L, ¥ 3 7L
TS H Rkl 502 AR TR SE 0 AW B gt vt S CNN AL, Part
confidence maps Al Part Affinity Fields #&H b s B %O B,
FENLASAL D 50 I AR B L RRAE SR IR H B DN ER A B Q55 o 17 58 T 40 A 242
B I SRLF A SN M ) B A R AN T S 4 o) R P R B e i e MRS N A, )
BYUG W . [, SCEddR T HARHLES A AL N A AT A7 AE — L8 ) g APk
A%, A0 ANEIASE R NI B A E , N5 NZIAMFAE TR, 858 RIALTT N X
, NEUHZ TR By, SERS PEREERZE . ARG FURI N 77 ) R e m A vk
PIEHR I . AERRMEAEE P, NG 250 M 45 R0 A 3 i 5 A ) 2 FH 42
S
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4.1 Openpose IMERLE

1. Bl e T k&

T %% openpose JFAL:

git clone https://github.com/CMU-Perceptual-Computing-Lab/openpose.git

1217 getModels.bat

1217  getCaffe.bat | @getCaffe3rdparty.bat | @getFreeglut.bat | @getOpenCV.bat
| ®getSpinnaker.bat S 58 A HE SR AC & .

i F cmake 4 % LFE

wmE 4.1, E42

Name Value

[
(]

& 4.1 cmake £ EHF

[& 4. 2 cmake FERFRE

2. INEE T REUES
P42 BRI SO VR visual studios 34T PR, TN A 4.3:
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4.3 REXXHERE
W 9 B 58 AR A AT Tl I 247 28 AEH AN 176 X176 (4g WAF) B
BE RS
3. MMM 2%
#5442 cuda Al pytorch JERLIA I 7 GPU )11k
fic & Pytorch ¥
AR EE AT 2258, 2R

conda install pytorch==1.12.1 torchvision==0.13.1 torchaudio==0.12.1
cudatoolkit=11.3 —c¢ pytorch

4.2 OpenPose 1EZEN 425

OpenPose 512 — Pl TR BE 2% 2 i AR OCEE f Al vH 5032 . 7E OpenPose H,
EHRER AL 1) B AE B R 2 2D B, HFRRAEM NG MR R AL B AR
N B AR AT B EEE

filan, A SRIATE R B BN, 2 I i A R 2 2D #AA,
FrpREAS 020 BT I B H AR 12 8 A B AT B o Hb B T AR R I — AR
R EATRTE RN 0 2 1, B E R € SRS A AR MR A

XU E (B HGRZEMZE (CNNs) BRI, BRE W% DA TEbs
LAY AR ZS 3 U B R AR A BT T ISk 4B 2 48 455 1 RFIE SR BT
BZ I3 AT 3 A SRASE W AR 1) N Ak B %N BB A

fa, REBEEEESHAMGEE (B ERMCT M —&MEH, B
THEME B e B NAR LS X — R TV 22 80 B N R IR R 5 ) AT LA
o N AR, AFEIESIIR . TR SEIR A EIILSE . OpenPose H.
AR TR A M4 (CNND) RS SEI AR SCHE il . iR AE I 252
AT T RERING, FHHAEH T —F#KA Part Affinity Fields (PAF)#H AR SR X}
K ZNA AT AR, RIS T b —FFR N Multiple Stage (MS) 1%
ARRNNBEAR A (1) S AR S R 2

HARIMF, OpenPose HiZR A T = AT ERIM B AR 57T e AL FnZ
BHIE. B, EEIRE A — R ik X B SR A 2 vl B & AR X
S, AR S IR DX P A TR B 5 I I P B AR ROk, SRS
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FI CNN E LA B s, I HAB I ERRAN R 1 R B RO e B AR LS,
HFEEAN KBS EEE. &5, OpenPose FLik Al F 15 A FEHE RN OG R T
X AT SE AR PR I AT 252 2 I

OpenPose FIAAEVF 2 AU A E AT Z RHT, BIInREAILSE . 1Z50EAMY
REA% S A BE R NS A T, 1 HL3 vy DA van Rk Ak PR A R ASE 1 B4 4

4. 3 1515 L B SERTHE I A 2
TU?Wmmm,Lﬁﬁﬁmg44

@ Ele Edit View Movigate Code Eefwctor Run ook VCS Window Help S
apenpors-prosperity  operposs-prospeity | buikd GRU exemples  tutorial api python 0 mautpythan egutpytnan + b 8 G G 5 Q
1 Praject = O+ o 4 beypaints_from_images. py & 12_mynchroncess_oustam_output.py & inpurtprython gy el
I Tl 4 - g
k4 1
Pt i
5 g
i import os E
4
£
pathl_ n
b Py thon fapeng Rel 1}
= os.environ[ PATRC ] + "' & dir_path & ‘0.0, fukd Relesnn;* + dir_path + /.0 hing
Fan o -
> progperity/openp prosperity/build, GPU/exanples / tutorisl api. python/inputpython.py --net_resolution 328x174
al resolution: £48x4B8 in 0:\Github\openposelsrc) producer’ ~CppIOpl 1 1157
= = m 41 .
#  auto-detecting all awailable GPUs... Detected 1 GPU{s}, using 1 of them starting at GPU 6.
=
5 Process finished with exit code -1
i
-
Egrovo [BERN @ FtonConoe B Terminel @ tartizg
J Dockesfile detection: You may setup P for the following fil % \gpu file openposs-prosp.. (20 minutes age 1148 CRUF UTF-8 ' 8 4spaces Python 3.7 ipytorch)

4.4 HiEREER

f#F) Python SCAHi ] openpose Sy sk B AG SKk H A [FI I sSE B KGR A 4850k
iR, WK 4.5:
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CpenFosse —h' for help

Frafma: 375

Bl 4.5 SR RBI A KR E
4. 4 B ARSI T ARG

fior help 17.9 fpa

& 4. 6 HIRFIRE

M R A AL, RO N, AT IR, W B 4.6
B o



5 K RE R

L ANEHCENA T B TR, A SRR R T ok, BT
ARG IR RIS, TR Bk 2 5 A I A B bk, B3t
TR H o SR T S5 A R SRR A, A5 s LR
AR e — 24T 55
5.1 Bim LENEE

PyQt & —MH T-6E GUI S N A 1 Python Bk, &R T C++ GUI
Fe Qt (4. QT & —E¥-F & BRUEH 7 AT AHES, AT HT I RAM., A
AR EN B SRR . PyQt 55 PySide —#f, 2t 7 H Qt ) Python €,
815 Python #2/7 F REREFIH C++4w 5 1 Qt AT AN HIE GUI B AR .

Qt 5 —NF 4 /& Write once, compile everywhere ( 15—k, F|4bigfr) ,
KR WA LRI 4 RS IR R IFE P48 v DAZE HA ) R4t Balvis ., 42
AR AE, F EL AT DASEl R AR R E R G A .

PyQt 4 Python F2£/3 1 #2411 R 47 (19 APT 211, #2 /3 52 v] LU{# H Python & 5
DB CHAAS S, IF HLREAEHIH Python [Ty A RIENE, RN HHG
Qt B RAISE MBI B R 151t PyQt Bi 1 H2 4L $LH#%4F PyQt & Python 4f%
TE S A Qt MR FAELL LS, BT LLil Python #2/7 A H Qt FEH B2 ATT
5. PyQtieflt T Vr 24 TiRe, BFG:  Qt Designer. QScintillan Qwt. QGIS.
PyQtGraph. PyQtWebEngine S4fift, X L84 Dy g n] LAHS Bl Python F2/7 51 B 4%
FARb O & R R B N R, AT H) GUI FE i 2 & 2 R 1 A s T
AL FHFEFT o
5. 2 BRIUHEIZT

AN HBET PyQt BLTHA S U o 1% 00 1 £ EE A 2 HI 7 A4 AN i,
B 1 DA ESARY I, B SFIIE S 8 g A T AT UT SRS i i 1 s e
R hRE, Tl seit 1A ULEE, B2 E R U RCR, A R 8 = i
S5 Sl 55 SRR AR SR BT E . iR 5.
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! Form - login.ui )

&5 1 Bx2@UI

FEARME LT

self.label.setText(_translate("Form", "FH ' %: "))
selflabel 2.setText( translate("Form", "5 : ™)
self. pushButton.setText(_translate("Form", "& k"))

self.pushButton_2.setText(_translate("Form", " ic. Zi3"))

5.3 EEIEEXINEER T

! Form - second.ui L_x__;

xmm%%ﬂi

&5 2 EnEREE

028 T 3t 36 T



BRAF I 2 25 £ BN AN TIRE, 0 R WA SO S AR R 485 ok o
i b 520 AMALI S AT LS NS SE R o I AEEAT AL 2], R 5 Sk
NI AR SR BEAT S I GE T AL
T B HAD A
R AN 5 2 BN T 5. 3

Form.setWindowTitle(_translate("Form", "Form"))
self. pushButton.setText(_translate("Form", "ASHIAR 4 5 A"))
self. pushButton 2.setText( translate("Form", "J J& %1% k"))

B | Head Detection ETF#EEIA S0 — O X

Waiting for detectieong...

#M3E L% Yaiting for wideo...

Open Stop

5.3 AL FNE

FEARG AT -

self.setWindowTitle("Head Detection & T-#8% 1 AE( St it")
self.label.setText(" M L% Waiting for video...")
self.label num = QLabel(self)

self.btn.setText("Open")
self.btn_stop.setText("Stop")



6 SERTLERMIA S 54

TEAFEWATE, — IR ARSI, 52 UL F i Beit

ARETRAEBOR AT HIZHRE 1, 5 P ARKG M RGOS A R FI3A BT H ARREAT VA

DX 2R e I HERA JEE

6. 1 SEIGZE R

AU T AL —FA T SIS BOR, X B R s AT 7t A AL 22,
SCHLE SR AN e T NN AR GE. BT BLRG 220 R GE I N BRI BE F1 54T 0 21
SEAGI, Fe TR BRI NG T RGAA DN RGNS PR, fa
TN 2R Gt 72 15 B % RE 0% DRk 3t A\ 11 P 5 B AT A B, S N B3 M A
e, FERII SRR . RGTHAEE, BETS B SR ARk N A AT D AT A A
PRERS AN [ 375 5 (0 S bR N B3EAT RS A 1 2

BRI BARNIRAF AR RIRVE, G075 25 [EA A B K e AR fh . 455
[, i LSk AT R A 75 B R BN SRR R XA eIk BT R

BT U EFE, AL 7B RS RSB RA e AR, UAAY
HA R RN — B 20 B SRR AU I BOCH A 1 30s AP 3EAT A S S 8T 2y
B& s

OpenPose — el Prs
L

1 . L sl e N

B 6.1 gt N B ABER B HCR E

W EARAHAIR, J5 &AL AL B, 2 N B D I BEREAT RS A IR
i bEE 6.1, AR A NASARE 72N, RIS ) SR B —

25030 7 3k 36 T
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B, RGHIR AT LGB BI A
BNAOEZ, BN RO /N SR TR I RVE I, R S et
A N RS, s B s

‘.4

. N

gy e N

:

Sm
- > . """-'!—»-!.' 1

Frame: 595 - ; _ | : - "' Peoplet &

f i

K 6.2 I NER IR

i 21, ERAPRANRERN3 N, EREEFTUERA 6 A, F3 AR
feth TR TE, R TS MR AN, Nk Tizshh R,
15 ESKINE

LA P S, AARRE R, 2 AN TIEs), HEEGGZ AR
BRI, IR TR RRT, N G R AR AT BE D I A

Frame: 1101



OpenPosz - 'h f--:-r'h-.zclp

Frame: 700

K 6.4 2 NIRBIZCRE
b 6.3 s, — NMXEEHEEIREE, R 2 NbTisshn, AiRs T
6 N; FEMNRIEREF, SZIRT-MARIASTERIFEMT, w] DL J it 2B iR 2 5
att. AV EPERRIN, WK 6.4 FTLAE H AR 9 N, IRYELLHH
RHEI 21 #2150 A0 N R HOR e 347 70 dr il /F e 2 B G T

AZURFIBRE

2122232432526272829303132333435363738394041424344454647484950

e T == TR EIR

6.6 RGMRITZKE
FRE B 7R T] 50 K 2 B HERE = T 80% R HERAZR , 7E1E NG R AR # f5 H 2 1] LA
B 100%HI L .
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e

AURBTERK T — P TR SR N Bt it Rt 5. iZ R Grild
XA B BEAT 70 B AAR B, RS ST H AR AR I AR, IR AEAF D) RE
W, JEHIPE T GUI F iy SRR VP A

FEF BRI NG T R G 7] LA ROt SEPO ARG B s ik e i A
WA o R EEAT ALY, T DA AR L & AR B DL A SR
FERI AT o SO S O 5E T AL BRI NG R GUAE s i h S 1 U L
Ry I A SLIR AR BT T VPG N TR MM, ML
RAER R NSRRI, ARSI F 22k G518 . R,
MR, 2R RE R AR RS, ot BdE iR .

BT T IZRE I ESR, BT B B AT SR & AR, B0H weit
NS S, BUACEZ IR, BORAENS SE R A ALIAL 2, H 72
B IR BEHR AL 3L COMBEE AL, 3984 RGP IR iRk 17— 284
fifo

B, BT ARMANEG T R EFAE - LRRYE, HEJPREAR
KREIRLHIVE /3, BEAERNISAG ] 1T 2 M o A N A AE 5 821 5 1 5 A0
AN 58 1% R
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B2 R

(1A ERE Bl BT IRE 21 3D AMEEAMiHifi i

21FF )& FE TP BA B HBAZIR 5 R 5

(312 T TH AL ) BB A7 IR A N B e AT 9

iR e 258D o BUMIHETRIECRY:, it (k. iHENIRHER): 2012

[4] onuoi ror eievaors] mnte1596. Yu Shengsheng,Chen Xiaoping,Sun Weiping,Xie Deping. A
robust method for detectingand counting people [C]/International Conference on
Audio,Language and ImageProcessing.Shanghai: IEEE, 2008:1545-1549.

[SIMR%e, E R T BRI 2% 42 3% SUIRES W [D1I AL 3¢ Lol R Al 2% 47 1 3C.2008.

[6] 5 M4, M A1 4h Kk & 2 Ge it RGu 1T [D]. 736 Tl KSR 247 18 52.2007.

(715K IE; Brllmom; #pAlim, BT Hir2#S SVM A E Sttt

(812 TSNS () FL BRI Y NGt v it 7t

BifR il 258D o BUMIHETRIECRY:, Wit (k. tHENIRHER): 2012

[9] ZIMBETRSY: , FETHAMNE W 4% (85 4R N BRI 7

[10] OpenPose: Realtime Multi-Person 2D Pose Estimation Using Part Affifinity Fields, Zhe Cao ,
Student Member, IEEE, Gines Hidalgo , Student Member, IEEE, Tomas Simon , Shih-En Wei,
and Yaser Sheikh

[11]Multi person pose estimation based on improved openpose model Jiayuan XingJun
ZhangChenxing Xue School of Electronic Engineering,Tianjin University of Technology and
Education
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