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Abstract: This paper proposés,an approach to applying image acquisition with "structured light + binocular vision

camera" to an explosively dangerous‘environment since it is difficult for explosion-proof Automatic Guided Vehicle (AGV)

to detect pedestrians undendifferent lighting conditions in factory environment. Traditional HOG-LBP (Histogram of

Oriented Gradient-Local Binagy Pattern) method based on RBG (red, blue, green) channels of images is greatly affected by

illumination and has low utilization rate. Therefore, a HOG-CLBP (Histogram of Oriented Gradient-Completed Local Binary

Pattern) framework based on RGB-D (RGB-Depth) images is designed, and an improved multi-feature fusion method is

proposed to realize real-time pedestrian target detection through support vector machine classification. Experiments verify

that this method can effectively solve the problems of pedestrian targets under different lighting conditions to achieve the

obstacle avoidance function.

Keywords: binocular vision; pedestrian detection; obstacle avoidance; feature fusion
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Fig.1 System flow chart
3 &£ 5532 (Algorithm and implementation)
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Fig.2 Schemati¢ diagram of image segmentation
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Fig.4 CLBP feature operator
)& d, 7] DA RN S SIRERRIIEX, Fd,
HIFFS SIRE S AIC RS, . ™,

(6)

(7)

HI AT AN SEBe AT AT AL, g PR R A (R B LIRS
SEEAREEEZ, CLBPRHERFIREMZEMEF ST T
AREE, FEHMATHLBRRNFER, PR AER
HISCRAFAE .

FCLBPRHMERIFF SR . IRERF RS OB EKE=A
B a5 khCLBP_S, CLBP_M, CLBP_C, H+#, CLBP_
SHEGHLBPRHAL—FE, " LAFIR N
1, x=0 (8)
0, x<0

BT IRENELE SR, ok 5 CLBP_SIEL %, H T
WA G—, WCLBP_M#H T4mAY, HFHE LH:

CLBP_S,,=Y " s(g,~8.)2", s(x)= {

cLep M, =3 )27 _Jbxze
_ P-R_Zl’:ot(ml'_(') s t(x)_ O,X<C‘ (9)

K, ¢ RREREGm G295, LBPE R+
DBREFBAERRGRRHKERFE, MLt —E
MFRABIER . ¢ FoR 2k BRI K E P88, CLBP_CH]
TikA

CLBP_C,,=t(g. - G}) (10)

Bl S0 R ) CLBPRHE SR BRARE . fEASC Lk

B 77 S =R TG E B, A LAE BRI R

MSCAE S, eSS SERY R AE R & B B S HOGHR AL & 5 1
SRR, LAYIZR 2%

Tt
() F4ERGB ()R (c)CLBP#:iE

5 RGBE . KE A Z It 569 CLBPAH 42
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features
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Fig.7 Analysis of missed inspection

5 #5if(Conclusion)
ASCEE W T GG E MR ARPL” R g A

fE B BRI AGV /NG i it 1 A rh i A ARG T R0 R, 7 52 o
FHF, ATARSEA R LB DL, 23 A A 0 BN E A BLAR
iR HARIIRE R, BT HRE RS EHOG+CLBPFHE
B A AT AR 7 7EIntel Core 17—8750H. Python3.7.
Opencv3. 3. 1SCIFRE T HUSBAFHYSEIRACR . SClibst, ®
VRS 55 A M T DABRAS I R AR VR B BRI N AGV N

X SE AT AR B 55K AR SO I CV CRAR A3 Sy ol
SRS TIAT A, S5 TAERE T AT REfF A A TAR S
MTAA—EZR, J58eR AR ST A H AR A6 ot
FIWHIE, BE— BRI IAR AT S S SR

Sk (References)

[1] GB 3836.1—2010 XEXEMIR3E %198 5% &8 A - K [S]. 4L
o B AR R AL, 2011.

[2] Emil Pop, Gabriel-Ioan Ilcea, Ionut—Alin Popa. Distance
Control and Positive Security for Intrinsic Equipment
Working in Explosive Potential Atmospheres[J].Engineering,
2018,10(3):75—84.

[3] Xiong Zhang, Shangguan, H., Ning, A., et al. Pedestrian
Detection with EDGE Features of Color Image and HOG on
Depth Images[]]. Automati¢ Gontrol and Computer Sciences,
2020(54):168—178,

CETI R &Y 1 S S -EEN TNt S8 2 Py
&9 AR IR A [J]. 20 T42,2020,23(05):13—16;12.

[5] Qian Zhang, Guoqin Gao, Mengru Liu. Pose detection of
parallel Fobot based on improved Hough—K—means and SURF
algorithms[J]. The Journal of Engineering, 2019(22):24—29.

G 58 B TR 5 A 6,50 A 25 & B ik B I i 8
R [D]. R X Tk K #2018,

[7] Redouan Lahmyed, Mohamed El Ansari, Ayoub Ellahyani.
A new thermal infrared and visible spectrum images—
based pedestrian detection system|[J]. Multimedia Tools and
Applications, 2019, 78(12):61—-85.

[8] Hu Wei, Shen Weining, Zhou Hua. Matrix Linear Discriminant
Analysis[]]. Technometrics, 2020, 62(2):196—205.

[9] 70235, 1) A An T, 5 T Opencv® S B AL & 4L F7 4 4
)] B LKL B ,2020,39(05):11—14.

[10] & B, LR, LM K THOG-LBPHIEFSVM S

EBUMRAE R k] WNE L FRFR(A RS
1%),2018,31(04):43—48.

TEEEN:
7 A6(1993-), B, Wik BRUAUL: HLEBLGE, PLaAL
.

X A(1972-), F, Wt BIEER. OO EHRE S
HEE, HLEE AT .
o o(1993-), 5, BikA BRTUE. AEEmARIN, Pl

3.
RE19930), %, BULE RO DL AR, M
%.





