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Research on detection algorithm for upper limb movement area of
traffic police in complex dynamic background

LI Chaojun

( Department of Computer and Information Engineering, Shanxi Institute of Energy, Taiyuan 030600, China)

Abstract: In response to the difficulty of detecting traffic police gestures in complex dynamic backgrounds, this paper optimizes the
image pyramid sparse optical flow method (Lucas Kanade optical flow method) and proposes the concepts of optical flow length and
optical flow angle. Combining the motion characteristics of traffic police gestures and moving objects in the background, the optical
flow length was used to remove noise feature points in the traffic police video background, and the optical flow angle was used to
extract the motion area of the traffic police upper limbs. The experiment was conducted to verify the results, and the detection results
reached 98% on 20 collected traffic police video samples. The experiment shows that this algorithm can preliminarily solve the
problem of difficult gesture detection for traffic police in complex backgrounds, providing an research basis for subsequent traffic
police gesture recognition.
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Fig. 2 Video partial sequence frames

1.2 XEWMOH

TEEPRIAEE T, A E T b AT s A A
T8 E AT NSA TR A A 2R, AR SO St
138 SR IE S FFESET T o0 B 15 R 38 T A7
N VEWRIZ SRR, LR 1,

F1 TEWAPEINWERESEIHSFE
Table 1 Motion characteristics of moving objects in traffic police video
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Fig. 3 Movement of traffic police, pedestrians, and vehicles
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Fig. 4 Algorithm scheme
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Fig. 5 Process of removing noise points based on the length of

optical flow
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Fig. 6 Feature point optical flow diagram
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Fig. 7 Feature point optical flow statistical chart
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Fig. 8 Denoised feature point optical flow chart
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Fig. 9 Traffic police gestures part of the action diagram of a cycle
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Table 2 Characteristics of changes in optical flow angles of characteristic points on the arms of traffic police officers
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Table 3 Optical flow angle characteristics of pedestrian or vehicle
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Fig. 11 Partial sequence frames of slowing down gesture video
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Table 4 Positive negative ratio of characteristic point optical flow

angle
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Fig. 12 Optical flow angle distribution of feature points

(3) R % 4 R 12 H940H7, 2 M 5 R
ST AT P, — e RS B8 (R R, 0%
1 AL EIE Fi B 1951 50 A1~ BREG WA, B P, ~
P T B F R SR SR (R AT )
AT A, RO E A 100 Y600 0 52 437 L 1 52 331
B0 P, ~ P, RS, H6ORW A R S A E
T 17 (R A B DT 2 05 5 - i 1932

XK,
3.4 REZZERIEzIRIE
FRYE R B SR AR 2 12 Bl IX S HUGT I 58
%z S I
3.4.1 ¥

(1) Pa 4, PR AVRRAE AT 1.2 4 A9 L, & 570
PR 3.5 B, IR RO B P RFIE A, S 38
N SIs SRR

(2) MR AR B RFAE S PR O P 3 X, A
AR e KA/ N RFIE L X X Y Yoo » P
R AL UL 4 2 %EJL??*E Tmﬂﬁc’i‘i

Pis g X
Fow = (%, v;), max(x,,x,,",x;,X,)
'[Xmin =(x,;, y,), min(x,,%,, " ,x,,X,)
s Y,)
i Y,

1] (7)
_IYmax = (xi’ yi) max (y,,¥,,

} win = (2, ;)5 min(y,,y,,00
3.4.2 SERHAE

(1) DA 18 A7 T 3R A 2 47 52 56 90k,
ﬂ%ﬁiﬂ%%ﬁ 8GR R R A X,
X o Yo Yo, THEL 13 F7R | L1 A T Sh A
Bk, IEI"HI%I}J JUAAB AR L DT S E S T s Bl
XHE,

13 ZE FRE3I KM R R IR

Fig. 13 Border point extraction of traffic police upper limbs
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of the traffic police
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