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Abstract

In order to achieve high accuracy people counting, the embedded platform is designed in this pa-
per. The system realizes real-time target detection and tracking using the cross compiler, to
achieve the number of people within the designated area. The system uses the AdaBoost classifier
image/video target recognition and feature extraction based on Haar for target tracking. The
combination of multi-feature fusion algorithm and face recognition parameters adaptive algo-
rithms is proposed in Xilinx’s Zynq-7000 development board to achieve the goal of real-time and
fast statistics and analysis. The results show that: The system saves resources of embedded plat-
forms and simplifies the entire system development process, improving the whole compatibility
and portability. It can realize people counting and analysis in the image/video with accuracy rate
of more than 97%. Basically it meets the requirements of human counting in traffic statistics: Pa-
rallel processing, high accuracy, stable and reliable, etc.
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Figure 1. Framework of people counting and
analysis system
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Figure 2. People counting and analysis system
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Figure 3. Zyng-7000 development board
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ZYNQ AP SOC H AP MNAFM T RS : A HE 3 R St (Processing System, PS)Fl A 4 F2 & 4
(Programmable Logic, PL). #bFEZF RAPS)E & 7 W 2 A k4>, A4 B 4 3 5 5t (Application
Processing Unit, APU) (£4 % P4 Cortex-A9 Ab328), =M% S 24 (AMBA), DDR3 id {245 2% 5 4



PEfil g, IXLEAN FIE ) 25 RE 54 N AR o AEIEHI S ET AMBA ZELAE Y M s a8 1R 3 A B
&, BE R SRR A AR, T DR AL BE &R A AE 6k S I B . R g AR RS R AR A g S A
Bl

2.3. ZXXIF

A G PR ARARTE — AP G iR AT 7E 7 — AP R IB AT AT HATARES, XAFEEEHMES: KR
b}y (Architecture) F45 {E R 4t (Operating System). X & KRN R S R A2 A TR 1K, AbFREE ) AN
T 25 1B H FBAS T A% o T DA —FBEM02 R W L0 (X86 1Ak 2R 45 44)) 22 285 48 X i 6 3%, DALL S 1 H REWS 7 H b
FEBATIRID, MR FTHAT SR ARELE FHL FIE4T .

AWFFR AT ZYNQ 1 Linux 22 XmiF V&, B X gwmEFE 7 EA A Linux 1) PC #l,
SEHAE PC HL%e%E T Ubuntul2.04, LLFMILL Ubuntul2.04 J°F S AN X miETG. B BT
Ubuntu-Linux #%t5 OpenCV &2 X w44 a . 14 4 B2 X miF i OpenCV iz o

3. Haar $3HF2 B K AdaBoost B3k /S8
3.1. Haar 4R

Haar $HERE —FP AU K 22 RFAE 7], 2 RO 3 (X K B R 2 22, A = AL
4FETEARAE . 3HETRAFE . 2-FETRAFIE. AR IS 5 Fros.

B A BRI TS AN V = Sum () - Sum(9)

BB B ARFE R TR Vv = Sum(FR) - Sum(1)

*%*RCE’J%ﬁERfrﬁ/\ﬁjj V =2xSum (%) - sum(i7)

B D HRFAE AT AN V = Sum () —Sum(F) -

B C R B H A, sum(fB) x2 .

libopencv_calib3d.so.2.3.1 libopencv_imgproc.so.2.3

\ libopencv_imgproc
Libopencv_leg
libopencv
libopen
Libop
1ibc open -
llbopencv ml.so.2. 3 1

llbopencv ob]detect so. 2 3 1
f e Libop
ltbopencv flann.so.2.3. libopen i
libopencv_gpu.so llbopencv ts.so.
5 2 Libop
= libop 0.2.3
libopencv_ h1thqu1 50 11b0pencv video.so.2.3.1

Figure 4. OpenCV link library
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Figure 5. Haar features
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Figure 6. Sample features
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Figure 7. The 1st classification
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Figure 8. The 2nd classification
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Figure 9. The 3rd classification
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Figure 10. Side-face detection
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Figure 11. Right detection for objects
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Figure 12. Detection for intensive people
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(a) The 14th frame image (b) The 22nd frame image
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(c) The 36th frame image (d) The 47th frame image
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(e) The 55th frame image (f) The 63th frame image
(e) 4 55 MmiEHE () % 63 miEE

Figure 13. Frame images of videos
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Table 1. Result of people counting
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