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RGBD images edge detection basedon multi-gradient fusion

Wang Jiangming Yu Ye

Jin Qiang Li Bingfei

(School of Computer and Information, Hefei University of Technology, Hefei 230009, China)

Abstract : Some edges cannot be detected when the single property gradient edge detection is used, it affects the integrity of the detection

results. To solve the problem, a new edge detection algorithm based on multi-gradient fusion is proposed. The algorithm first converts the

RGB image into the YCbCr color space, and then extracts the luminance component Y and the color component Cb, Cr respectively. For

the extracted luminance component Y, the color components Cb and Cr, combined with the depth image D, using the multi-directional

circular edge detection operator calculates the gradient respectively. The four gradient images are fused to obtain the edge detection

results. The experimental results show that the algorithm gains clearer and more complete results, and improves the effect of edge

detection effectively.
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Fig.1 Flow chart of algorithm
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Fig.2 Gradient calculation on luminance component Y
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Fig.3 Edge direction and attribute change
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Fig.5 Depth gradient calculation
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Fig. 6 Comparison of edge detection results
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Fig.7 Comparison of experimental results on scenario 1
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Fig.8 Comparison of experimental results on scenario 2

fa 7 OAE T I TG T —E R A
iR GROKGHEGAME LM, b T THREZR
K ARTON G 8] g 1 SRR 2 T fa R 9 A G Aar il
BORAAT R T, X730 AR 9 10 Gk sk
RAWA TR

MEIRSCIEE AT AR A SR kR & T R
GAREMRCR . AR ST 72 R AT AR 30 G i 3375
REAZARAT S AN T W1 A R o [RIIE, el A T IR
SRR P, AR SO A e 5 R L B 0 R 22 1 )
W AT R BRI 25 2R

4 & B
ASCEEXPHT AL RGBD IS, 2t 1 —Fo iy 3 2
Kk . B1xF YCCr MG A id 3 b TR 2 S, Al
F 2277 10 B R 0 A B3 -3 S B BE TR, TR X 4R A5
M 4 Fobh B2 R EA T R, BCAS ) 75 1) o 25 00 B2 1) e
TKAENE IR R SR A RS B2, O DL AR A e 28 1 T 2 K6
IMZEIR  SEERAE AL, A SCIRE R & 1 1 G A 3L
SRR B X B S AR R Z 8] i i %, AR S
BARAT T RIRCR .
S 3k
[ 1] 235, 255l , JR NI Markov FEALIEE A iR &
AL & 10z sh BRI s [T]. o7 51K
AR, 2014, 28(5) :533-537.
LIJ, LIK Q, SUY G. Moving target detection algorithm
combined with Markov random walk and Gauss mixed
model [ J ]. Journal of Electronic Measurement and
Instrumentation, 2014 ,28(5) :533-537.
[2] Z&E+, £&. 454 ViBe Fl KGC FFIMYiz ) H ik
MBEFE[T]. I 5424, 2014, 28(7) :695-
702.
LI G F, WANG L. Moving object detection of combined
with ViBe and KGC background subtraction[ J ]. Journal
of Electronic Measurement and Instrumentation, 2014,
28(7) :695-702.
(3] XUfET. —FhJE T 5 5 1 a2 3h H br ke i 55
LI, AUEMERAHL, 2014, 35(6) :161-164.
LIU W N. A moving target detection algorithm based on
Chinese Journal of Scientific
Instrument, 2014, 35(6) :161-164.
(4] ZREE, R/NFE, LR, S5 H T IEHRAR AR ) X
B E HARERER ik (U] B S R R
2015, 29(2) . 187-195.
LI ZH Y, YU X P, JIANG ZH, et al. Dual-threshold

determination tracking method based on frog visual

maximum posterior [ J ].

detection model [ J]. Journal of Electronic Measurement
and Instrumentation, 2015, 29(2) . 187-195.

(5] #BFHwE. — M T ek P VT B 530k 19 3 3 4 ik
WLIT. WA, 2016, 39(8) : 75-78.
YANG X P. Moving vehicle object detection based on the
improved blocking matching algorithm [ J ].
Measurement Technology, 2016, 39(8) . 75-78.

(6] whgmke, B, £7, % AT 48 OTSU 19 K5
FRASRBUAET]. B AR ,2016, 35(8) .
67-70.
HAN J L, MAO ZH, WANG N, et al. Algorithm for sea-

Electronic



- 442 - HL7 S A AR o2 R %31 &
sky-line extraction based on two-dimension OTSU[ J]. [15] k8, Rueilh, Z5H, 2. ok ERE SR 0
Foreign Electronic Measurement Technology, 2016, PUGH R A B ()], AR Tl R 222240 AR BE
35(8) :67-70. 20,2014, 37(8) :922-927.

[7] ZEPRt, GEER, BE, %, T NSCT i1 CHEN M, ZHU X L, LI X Y, et al. Improved color

[8]

(9]

[10]

[11]

(12]

[13]

[14]

I P AR o BB T [T ] AR SR 22 4
2013, 34(8) :1795-1801.

LIQ W, MA G C, HUO G Y, et al. New segmentation
method of side-scan sonar image based on edge detection
in NSCT domain [ J].
Instrument, 2013, 34(8) :1795-1801.

Plar, A, B0, 5. 1 280 ek
G 7KW PE L IR PG Iy B 5 [ ] XS AR AL,
2013, 34(6) :1232-1240.

LI J Q, YANG CH H, CAO B F, et al. Improved

watershed segmentation method for flotation froth image

Chinese Journal of Scientific

based on parameter measurement[ J]. Chinese Journal of
Scientific Instrument, 2013, 34(6) :1232-1240.

GG, TR, AL —Fh ZREE LS 0 RS 208
kL] R, 2016,39(8) « 85-89.

JIN M, WANG Y SH, BIAN H. New image retrieval
method based on multi-feature integration[ J]. Electronic
Measurement Technology, 2016,39(8) ; 85-89.
BHARDWA]J S, MITTAL A. A survey on various edge
detector techniques[ C]. 2nd International Conference on
Computer, Communication, Control and Information
Technology, 2012, :220-226.

G, HEHETE. Sobel SRR UL IIE 3h H A e
B R AR SELT] . IR R, 2014, 37(11)
29-32.

JINH J, MEI H Y. A research of extracting the contour
of moving target using Sobel operator [ J ]. Electronic
Measurement Technology, 2014, 37(11) :29-32.

VSC, AR5, A0t BETIEAZM MRI BIR A &6
MR MR [T]. AR EH, 2013, 34(2) .
408414.

SHI W, ZHU X F, ZHU G. A daptive edge detection
algorithm of MRI image based on morphology [ J].
Chinese Journal of Scientific Instrument, 2013, 34(2) .
408414.

CHEN X, CHEN H. A novel color edge detection
algorithm in RGB color space[ C]. IEEE International
Conference on Signal Processing, 2010:793-796.
Vol BERIE. PR B CIE Lo a s b« Bl
e R (], RS R E ik, 2013,
18(6) :628-636.

TANG H M, ZHAO Y J. Edge detection in CIE L * a *
b # based on fractional differential[ J]. Journal of Image

and Graphics, 2013, 18(6) :628-636.

image edge detection algorithm based on fuzzy
mathematical morphology[ J]. Journal of Hefei University
of Technology ;: Natural Science, 2014, 37(8) :922-927.
R, KA. T2 RUE Gabor JEM AR MR (K14
hZAMT]. IR, 2016, 39(4) :49-52.

ZHOU J L, ZHANG ZH. Color image edge detection
based on multi-scale Gabor filter [ J ].

Measurement Technology, 2016, 39(4) :49-52.

[16]

Electronic

[17] REERE, Gk, REZE. SETHRC/r KU FIX G

IR @GR H LT ] 24, 2011, 39(5) .
1008-1012.
YU W SH, HOU ZH Q, SONG J J. Color image
segmentation based on marked watershed and region
merger [ J ]. Acta Electronica Sinca, 2011, 39 (5):
1008-1012.

[18] YUE H, CHEN W, WANG J, et al. Combining col-
orand depth data for edge detection [ C]. IEEE
International Conference on Robotics and Biomimetics
(ROBIO) , 2013 ; 928-933.

[19] SILBERMAN N, HOIEM D, KOHLI P, et al. Indoor
segmentation and support inference from RGBD
images[ C]. Proceedings of Computer Vision-ECCV
2012. Berlin Heidelberg: Springer, 2012 847-870.

EE &

FITRA, 1991 4F H 42,2015 4 F g Ak
R 2B RAT 2 A, B A I Tk R 2
LAFFEA:, FEOFFET 0] AL T R A
LS
E-mail ; yxing911@ 163. com

Wang Jiangming was born in 1991,

received B. Sc. from Nanjing Forestry University in 2015. And
he is a M. Sc. candidate in Hefei University of Technology now.
His main research direction is machine learning and image
processing.

M, 1982 4F 14,2010 4F T AL Tl
RAFPAF A0, B AN Tl R 27 Rl 2
£, BT EZWSE7 0 AL .
E-mail ; yuye@ hfut. edu. cn
1982,
Ph. D. from Hefei University of Technology in

Yu Ye was born in received

She is now an associate professor in Hefei University of

2010.
Technology.

Her present research interests include computer

vision.



