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Pedestrian Traffic Counting Using HoG Feature-Based Person Detection
and Multi-Level Match Tracking

Aians

Sung-Wook Kang' - Jin-dong Jung" - Hong-il Seo™ - Hae-Yeoun Lee

ABSTRACT

Market analysis for a business plain is required for the success in the modern world. Most important part in this analysis is pedestrian
traffic counting. A traditional way for this is counting it in person. However, it causes high labor costs and mistakes. This paper proposes
an automatic algorithm to measure the pedestrian traffic count using images with webcam. The proposed algorithm is composed of two
parts: pedestrian area detection and movement tracking. In pedestrian area detection, moving blobs are extracted and pedestrian areas are
detected using HoG features and Adaboost algorithm. In movement tracking, multi-level matching and false positive removal are applied to
track pedestrian areas and count the pedestrian traffic. Multi-level matching is composed of 3 steps: (1) the similarity calculation between
HoG area, (2) the similarity calculation of the estimated position with Kalman filtering, and (3) the similarity calculation of moving blobs
in the pedestrian area detection. False positive removal is to remove invalid pedestrian area. To analyze the performance of the proposed
algorithm, a comparison is performed with the previous human area detection and tracking algorithm. The proposed algorithm achieves
83.6% accuracy in the pedestrian traffic counting, which is better than the previous algorithm over 11%.

Keywords : Traffic Counting, Pedestrian Detection and Tracking, Kalman Filiter, HoG Feature, Multi-Level Matching
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(a) Grayscale image

(c) Center points of extracted edges

(b) Difference image

(d) Extracted moving blobs

Fig. 3. Moving blob extraction from images
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Table 1. True pedestrian traffic count on location 1 and location 2

o ARH EIRIO ZEIRIY DHY S 0188 BN SME =% 2D2l5 39

PEOPLE EOUNT = 20
4.00

FPS: t

Table 491 2+ 24 13} &4 20 diste] AR &<l 3
& T8t yehd B A¥molty, HHAHo=m J|E
LugFY A 7230% FFEE dehdon Astele &
NP FL 8356% ASLE YERNT oF 11% FdH As
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Table 4. Detection accuracy in each location

Previous algorithm Proposed algorithm
Location 1 | Location 2 | Location 1 | Location 2

Pedestrian traffic count
Number Location 1 Location 2
1 42 34
2 43 19
3 33 30
4 26 14
5 32 26
6 40 20
7 35 34
8 33 33
Total 284 210

Accuracy 70.0% T4.7% 81.6% 85.7%

Table 2. Pedestrian traffic counting result on location 1

Average 72.35% 83.65%

Number Previous algorithm Proposed algorithm
1 25 30
2 34 34
3 24 29
4 21 22
5 28 30
6 26 32
7 22 28
8 19 26
Total 199 232

Table 3. Pedestrian traffic counting result on location 2

Number Previous algorithm Proposed algorithm
1 28 30
2 15 11
3 16 25
4 13 15
5 16 23
6 26 22
7 20 27
8 23 27
Total 157 180
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