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An Indoor Object Fast Detection Method Based on Visual Attention
Mechanism of Fusion Depth Information in RGB Image

Lin Chang He Bingwei Dong Shengsheng

(School of Mechanical Engineering and Automation , Fuzhow University, Fuzhow, Fujian 350108, China)

Abstract The traditional visual attention mechanism is complex and rough-detection for visual saliency detection
indoor red-green-blue (RGB) image. In order to overcome these defects, a new fast visual saliency object detection
method based on fusion depth information on indoor RGB image is proposed. A certain scale image is obtained by sub-
sampling and pyramid-quantization to reduce the spatial resolution of the images so as to decrease the computational
complexity. The intensity, red-green and yellow-blue three-channel features visual attention mechanism significant
detection model is proposed to acquire saliency map. The saliency growing strategy is proposed to acquire the precise
saliency region in the saliency analysis. The fusion depth information is utilized to detect the objects in salient
region. The feasibility and effectiveness of the algorithm is verified in indoor detection experiments.
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Fig. 1 Flow chart of saliency map
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Fig. 2 Comparison results of significant regional segmentation. (a) Original map; (b) saliency map; (c¢) binary image;

(d)region segmentation image based on the proposed approach
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Fig. 3 Comparison of saliency target detection results by the two methods. (a) Detection results by the

method in Ref. [13]; (b) saliency detection results by the proposed approach
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Table 1 Relationship between the saliency objects in Fig. 3

Calculation Actual Absolute Relative
Region Direction relations ) )
distance /mm distance /mm error /mm error /%
1 Object 2 at the lower right of object 1 55.6 60 4.4 7.3

5 S L RIE
S UE T £ 7 Tk 0 A B R AT A 7E Intel
Core i15-3470 CPU, N1 4G WAL Windows 7
BAERS T R Matlab2010a 4 Fe . 5652k H 48
i XtionProLive 5 ) RGB-D 1% & %5 . K AL 16 HL

Fal) s ~ (aZ?

W 4 A OF o BRI RGB EHGRITR B B4 &
BT Ry 640 pixel X 480 pixel, B A 35 % 5 3¢
BRL13 107 ik BEAT LA .
5.1 EEWERNSS L LI

PP TS 15 SE g A5 R HL AP 4 o .

e

B4 BEDREIX LEREER, D~ @) CH013]0r s (DD~ O AR5 5 (aD (DD E NI E 15
(a2) (B ZE W HIR 25 (D) (B ERLF 3; (ab) (BB IH 4
Fig. 4 Comparison of saliency object detection results by the two approaches. (al)~(a4) Method in Ref. [13]; (b1)~ (b4)

propsed method; (al)(bl) indoor scene 1; (a2) (b2) indoor scene 2; (a3) (b3) indoor scene 3; (a4) (b4) indoor

scene 4
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Table 2 Relationships between significant objects in the four scenes

4 o ) Calculation Actual Absolute Relative
Region Direction relations
distance /mm  distance /mm error /mm error /%
2 Object 2 at the upper right of object 1 401. 3 455.0 53.7 11.8
3 Object 3 at the at lower left object 2 58.5 60. 0 1.5 2.50
A Object 2 at the bottom right of object 1 356.5 400. 0 43.5 10.9
Object 4 at the bottom right of object 3 117.0 120.0 3.0 2.50
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Table 3 Comparison results of different method complexity

Testing time

Average occupy

Method
Scene 1 /s Scene 2 /s Scene 3 /s Scene 4 /s memory space /MB
Method in Ref. [13] 24.6 29.7 53.3 28.4 227.5
Our approach 5.03 5.65 5.62 5.54 124.8
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Detection results obtained by the proposed approach at different cover rates. (a) Cover rate of 0;

(b) cover rate of 45%; (¢) cover rate of 90% ; (d) cover rate of 91%
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Fig. 6 Depth maps at different cover rates. (a) Cover rate of 0 (b) cover rate of 45%; (c) cover rate of 90% ;
(d) cover rate of 91%
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