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Application of improved D-S evidence theory in human fall
detection of transformer substation
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Abstract: To improve the fall detection accuracy in substation, a human fall detection algorithm based on improved D-S evidence theory
was proposed in this paper. Human minimum area external rectangle and vertical external rectangle were used to describe the human and
the characteristics of rectangle ratio, centroid height ratio and inclination angle of object region were analyzed. The characteristic
conflicts in the complex situations can be resolved by using D-S evidence theory to combine the characteristic information. The basic
probability assignments of three characteristics were created by using self-defined generalized triangular fuzzy function. An improved
method Dual Weighted Average Evidence (DWAE) based on Murphy algorithm was proposed to merge the different independent
evidence effectively. The experimental results show that the proposed method has high detection accuracy by generating BPA reasonably
and combining the evidences effectively which can be integrated in the security monitoring system of transformer substation.
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Fig.1  Flow chart of body fall detection algorithm

on transform substation
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Fig.2  Normal human body detection and feature extraction
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Table 1 The value range of human body posture

judgment feature
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P Q BME R, BIE ¢ BfE/(°)
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Fig.3 Special human body detection and feature extraction
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Table 2 The result analysis of single body fall detection
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Table 3 BPA of falling frame structure

HE42 m my ms
A(¥537) 0.064 0 0.0415 0.1652
B(TH%) 0.098 2 0.2350 0.199 8
C(HA5)) 0.8378 0.723 5 0.6350

*4 AEDSEEZHMEER
Table 4 Different D-S algorithm fusion results

ACST) B(F#%) CAE)

D-S %k 0.001 1 0.0118 0.987 1
Yager 81 0.203 8 0.208 0 0.588 3
X 55k 0.001 8 0.014 3 0.9839
Murphy 8.7 0.001 8 0.014 1 0.9813
Xk ZE T 0.001 4 0.017 3 0.981 3
ARk 0.001 2 0.016 0 0.982 8

o Tl 2 75 0 6 B T 0. 980 47 ik f)
FHBE 1 FTJA0 , 3535 36T Murphy St 357 0 ) i
FBIHEZEA Murphy 25 52— 8, XU TR 355005 T F BOMER (]
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SERLE U S BERAE 0. 001 4 /N Murphy 203 F %
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Table 5 Collision BPA of falling frame structure

HELR m my ms
A(H5T) 0.1300 0.021 2 0.1350
B( %) 0.146 5 0.863 5 0.052 0
C(Hkf5) 0.723 5 0.1153 0.8130

%6 TED-SEERMALZR
Table 6 Different D-S algorithm fusion results

ACST) B(Ti4) C )

D-S &k 0.005 0 0.088 0 0.907 0
Yager 53 0.308 8 0.3150 0.376 2
PR RGR 0.004 9 0.054 5 0.940 6
Murphy %75 0.004 1 0.209 1 0.786 8
X EE vk 0.004 9 0.060 5 0.934 5
A 0.005 3 0.013 6 0.981 1
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Yager 53502 T ifp o o i SR 348 ) ) il 45 1) 2, T LA 7
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THAI LA AUMERAE, IR Murphy 53035 200 1 Uk
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Table 7 Comparison of experimental results
MU R RRDNER BRE) SERRRBR MERR BRA
G5 WOFE O EIEc Wg Ebg R F/%

BANEIE 46 4 55 83.60  7.30
| K

Yk D-s 53 1 96.40  1.80

[ElsEg walll

BAVEGE 66 6 72 91.70  8.30
) Litail]

Bk D-S 69 2 95.80  2.80

[ElsEg walll

BAVEIE 56 6 65 86.20  9.20
3 Gitail]
. Pk D-S 62 1 95.40  1.50

[elsEg Al

PANEIE 65 5 73 89.00  6.80
A Gioail]

Yk DS 71 0 97.30 0
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