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Underground target detection algorithm based on improved Gaussian mixture model

ZHANG Xiaoyan, GUQO Haitao
(School of Computer Science and Technology, Xian University of Science and Technology,
Xian 710600, China)

Abstract: The monitoring video images of underground coal mine have problems such as poor quality,
noisy and being susceptible to sudden changes in illumination. The traditional Gaussian mixture model for
target detection has problems such as slow running speed, high algorithm complexity and susceptibility to
illumination. In order to solve the above problems, an underground target detection algorithm based on
improved Gaussian mixture model is proposed. The improved dark channel defogging algorithm is applied
to preprocess the underground image, finding the dark channel map for the thumbnail of the underground
fog map, and using bilinear interpolation to obtain the defogging image. Based on the Gaussian mixture
model, an improved block modeling strategy is used to reduce the modeling complexity and improve the
algorithm running speed. Combined with the three-frame difference method, different learning rates are set
for the early and late Gaussian modeling according to the proportion of the image foreground to suppress
the influence of illumination on target detection and improve the modeling speed and accuracy. The
experimental results show that when the illumination changes suddenly, the algorithm proposed in this
paper can still describe the detection object well, and has a significant suppression effect on illumination
changes. Compared with the three-frame difference method and the traditional Gaussian mixture model,
the proposed algorithm can improve the processing speed effectively.
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Fig. 1 Bilinear interpolation
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Fig. 5 The flow of target detection algorithm

(o) =243 15 () A
&6 S IR AR AR fR I Y H AR A6 I 2R

Fig. 6 Target detection effect when the light is unchanged

(o) =MW sk
(SIS A RO (AT N R ER AN Rl EYE S
Fig. 7 Target detection effect when the light changes
M6 nf L 246 MR AR A Iy AR SCAR L 2 I
ROR TG RS 58 B L T A% e 1R 5 i S0 R 2 £ W
BOR, =i 2z ik a5 R b R =R 2.

() ARCE B

B 7 R Y6 IR R A AR A SR IR G v s
32 R M 5 K 5 = T 25 43 12 XoF Ol RS Ak i) 10 )
BT A2 G 25 T 5 )™ T 5 A SO VR AT e A A b
il A A I X6 G Skt s AR Ak A B S0 A

W2 A3 AL SRR A R R AR SR Y
AbFEE B UL % 1. X F AR Coalvideol s A SCH %
F18) Acb B B AL SRR e ST ASE R R = it 25 43 1k 40 i)
PLEST 65. 7% F 45, 4% 5 % F LS Coalvideo2, 4%
SCH T B A T B L AL G0 TR v A AR R — i 25 43
A AR E T 65. 4% F1 42. 6% ., LR 4E R IF T
AR SR T AT AR v A A Ak PR

£ ELERXT L

Table 1 Comparison of experimental results
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