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Design of High—performance Pedestrian and Vehicle Detection Circuit
using Haar-like Features

T

Soojin Kim" - Sangkyun Park™ - Seonyoung Lee™ - Kyeongsoon Cho

ABSTRACT

This paper describes the design of high—-performance pedestrian and vehicle detection circuit using the Haar-like features. The proposed
circuit uses a sliding window for every image frame in order to extract Haar-like features and to detect pedestrians and vehicles. A total
of 200 Haar-like features per sliding window is extracted from Haar-like feature extraction circuit and the extracted features are provided
to AdaBoost classifier circuit. In order to increase the processing speed, the proposed circuit adopts the parallel architecture and it can
process two sliding windows at the same time. We described the proposed high-performance pedestrian and vehicle detection circuit using
Verilog HDL and synthesized the gate-level circuit using the 130nm standard cell library. The synthesized circuit consists of 1,388 260
gates and its maximum operating frequency is 203MHz. Since the proposed circuit processes about 47.8 640x480 image frames per second,

it can be used to provide the real-time detection of pedestrians and vehicles.

Keywords : Haar-like Features, AdaBoost, Pedestrian and Vehicle Detection, Real-time Processing
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Table 1. Performance of the proposed circuit

320l ¥5 # &Y 24

3 A7 640480
oF B77] 200
eereld Ged o o 16,8 8k
& wol| Helahe zeold ,
A=5 7H’“
_Lg“o] \ﬂ- Z{\—"/]'G]'L‘
Zaloly dro A 35,996
za9 9 ,
g3 /K]-o].g- > 4,711,924 Ayol &
seteld def 7] 48x96 61x64
Aol &5 478ps 43.21ps
e e B 203MHz
A A 491ns
AClE F 1,388,260
Aeleh=d & 471194 28 Ao]Zo] xgdT. At

G2 10mm £ A doluedz daRe o Ao
T4 Fo4E 203MHzol AL 329 A7)+ 1,383,260 AlolE
o, E wRolA Akalt 14T nAA % AP A4
3 2E gAY 2AYE |35k 640x480 FFE =
S oF 4784 Ael@ & Ak 1% 9 AYete =l w
B4 9 4F AsE ek, G4 el Bt 9
A8 393 ol A ooy Amee AXE A4

Az FHgrt

[eIRe)
T=

;_'(
=4

‘ [ 188, A3 |
2 ek &3 BE{HEX)

T2l 9. HHA} ol H
Fig. 9. Pedestrian detection result using proposed circuit

I 2 CE 32efe| ¥s H|w
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