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A far infrared detection recognition description method
based on improved gradient histogram

ZHOU Hong-Zhi', LIU Qi*
(1. College of Information Engineering, Fuyang Teachers’College, Fuyang 236041, China;
2. School of Computer Science and Engineering, South China University of Technology. Guangzhou 51064 . China)

Abstract: For the real-time and robustness of far-infrared pedestrian detection remains a very challenging
problem, the paper presents a vertical gradient projection method based on the pixels from ROIs (Re-
gions of Interest) extracted angle. This method utilizes the image gradient information to conduct early
positioning for the vertical banded image area which may contain pedestrians, then forms relatively relia-
ble ROIs by partial dual-threshold image segmentation algorithm inside obtained image. In the pedestrian
detection process, it combines global information and gradient histogram method based on pyramid weighted en-
tropy to describe the far-infrared pedestrian, at the same time assist in SVM algorithm to complete the identifica-
tion process. Experiments show that the method can improve the search efficiency of ROIs extraction stage, and
suppress portion of the candidate region included in the background target.
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Fig. 1 The extract of ROIs in a region as an example
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WH L R E] PBP FRAE A FH 8 2 X 5 A 45 4
HEATFR K T LA R 3K R 9 S0 BLRRAE X 3 5 H bR ik
1132 3K BRAS UG A B i R8O (HINS AR A TR AR 2
H Fr S0 Ry Rk, R I 5 AT A TR X —
MR EmME S, NE 5 85, PBP #4171
HOG_like 5 @& (9 E B 1 L (0 20 L 80 R (0 R A 2k
I FAT b R e 3 & HOG #4541 L . SC
BRLC12 182 2 HOG_EW $2HUJ7 1k DL K A 3C i £
Y HOG_PEW £ 5 32 78 1R 3 1 g 77 1f 38 &

R R SR F AR AT AR 53 1) 45 4 4 B, HOG
EW & HOG_PEW [y g th 1 PHOG %A %
W ARG T 4N 5 T AT R M AR B
FAREGZ 8 F B HOG _EW S 4 % 5 19
R H AR Y a8 18] 45 A B, K B T 4 g O
4.5 17 AR M gE T 4

TEXT AT AKGE I 7 s 59 M B8 AKF 9E 47 1Al 2 il
AR e RN GR ML AT B 4 i i T . DR SC
B PR AT AFEEFT A ICOs1179 F1 788 A4, i #4
AJFIR IR AR S R L FEAR B8 B L W boot-
strapping ¥ % HA LR ME R AT AREAR UEF7 R4 F
AbFE.ONFE T R, FE 1 A A AE S A 5, B
Train_D4 F1 Train D3, X B4 FF 31, H 3 3 AE H 2
PEALFT SO R B9« & 2 FEA AR R 0 mT LA T
M H T AR A SRR L TR 6 SR AR YR SE 56 1 52 56 4%
TR TE S A R Bl R A S AR B A B R
BRI BEZ MR T A ROIs 25 S Bk 4.
99~
9.
97
96
95
94
93
92
91
90
89

Performance (%)

—k— WA
—&— DR
—&— TNR

I 2 3 4 5 6 7 8 9 10
iteration times

1100
1000 -
900 F
800 r
700
600
500
400 -
300
200

the number of false positives

iteration times

B 6 a3 4513 2] 6 D) AL 69 R Sk K P
Fig. 6 The level of effectiveness on training mecha-

nisms by assessing
(a) SEAQIRER A= A8 A o 7 5 1k B AN A8 Ak 1) A 1)
(b) AR B A= A8 A, 1R A B8 AR £k 1 7 )
& 6Ca) 73], TNR(True Negative Rate)
At Fn AE1T A ROIs A |l 3 1 52 BR K- % 18 5|



% 5 R E, §. —ARateE S B asMr AR ik 1025

TEFAT B LRt AT NFEAREIEA AL KRR
1t . A1t XY Bootstrapping J5 i #4710 HT , #4752
A B AT e R T X R AT A RE AR AR AT YT
Ji&. R RRAE 25 (] 28 ) R A L dE i SVM B B
AT 0 I B3 28 8 O T AN AR AT AR A A TR =5 (8]
Z A A —E 22 7 T BB B AR 2
DR 2 AW REAIK . 3£ UL I 6 (a). AN, 38 % >F 136, DR
{18 I3 AT 5 2 BB % 422 32 1 L T L aX — b B A B T
DR AG Y B Y AT RE P 1R DL AT 6 (b)) J i X 23 5K
(WA BT, WA TR st 72 b 2 i 2 5.

M 6 Ca) AT LAAEAT L 24 bootstrapping #E AU EA
B HACET WA BRI S ke, % I 3 X —
MG BIFEAE AR 48 B2 1 26 1 SR W DI 2R B I 25 0. it
A B Rl R AR 1T N B AR B FEAS B b ICOs Y4
g 2014 A~ ia FaX 8 1COs st Al LAk @ 47 A 025 8%,
HAER VAR A DR B 25 G % AT N4 B8 3 R 480
VIR TR KRR X 3 P8 ) 75 0k 1 T A6 2 1 A
BN BRI T AT VT A L R AR AT S R X
(. 22 2 v i B st 2 ORI A ) 28 3 BT AR
B 7 A PEREFE 5. W MATLAB #4745 iz &,
PATH BB FRESEAEFFTE S Wil/s 245,

xR 2 REEWKXEF T LKL

Tab. 2 Detection performance on the test of video se-

quence
T S TIO o (T E R s B ol B T S
SummerSeq01 1567 487/494 7 40 0.986 0.026
SummerSeq02 1448 1112/1143 31 19 0.973 0.013
WinterSeq01 2419 1101/1139 38 45 0.967 0.019
WinterSeq02 1553 192/204 12 38 0.941 0.024
S5 R M 0.967 0.021
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Fig.7 The part of sample results on testing Far-infrared

pedestrian detection
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