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Application of enclosing circle segmentation in railway
freight train number and characters
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(College of Automation and Electrical Engineering, Lanzhou Jiaotong University,
Lanzhou 730070, P. R. China)

Abstract: Due to the fracture, tilt, and deformation of railway freight train number and characters, the
traditional segmentation method faces the problem of low segmentation accuracy. In this paper, a
segmentation method based on improved enclosing circle was proposed. Firstly, the adaptive run length
algorithm was used to segment the double line train number and characters based on the single line and
double line arrangement of railway freight trains. With the characteristics of foreground processing of
background pixels in run length algorithm, the run length algorithm was used to remove the breaks in
advance, and then the enclosing circle method was used for character segmentation. The experimental
results show that, in the case of low image quality, the proposed method can achieve good segmentation
accuracy. Compared with the traditional algorithms, it is superior in segmentation accuracy and
robustness.
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Fig. 1 Some examples of preprocessing results
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Fig. 2 Connected domain of the text

S L) FRXARE B C, .C,; ZETE FARZ AT M S50 F R .
DL EFINEE  RRT SGE S5
2D H (SHOF/REMIEL C, .C, 0 FIEIEHEM =N

Hi(S) :% D
A A b BaREEEC,.C; A EER S EME.
30y (SYFEMR 2 A UAREEE C, .C, GREIHEZ 8] /) 5% L BH R
Oy (S) =max(Yl;,Yl;) — min(Yr;,Yr;), (2)

(XYL (X Yr DA RN EE L C, A AR AAT AR, 20, (S)<<0 B}, FRMER



%70 Y th . F AR ERR N E L5 FHO LA 115

K J5 A 1 & R AT

AN (S)E—Fp —(H Ak B9y pR B A7 SCAREE I C, 5 C, Z BB KSR EFI S (L) 33 48
WHBRZEWNNT C, 5C, ZHLEAS = SOREBBAARE N NSOWHEER 1, SN, NSER O,
HEGE P RBEWNE 3 iR,

G

B3 ERGETRTEHR

Fig. 3 Background pixel smoothing diagram
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Fig. 4 Influence of parameter o on segmentation result of double line vehicle number
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Fig. 5 Influence of parameter a on segmentation result of vehicle number character
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Fig. 6 Some examples of vehicle number segmentation results
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Fig. 7 Schematic diagram of location relationship of different connected domains
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Fig. 8 Example of freight train number segmentation process
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Fig. 9 Comparison of algorithm application results
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Fig. 10 Comparison of character segmentation effect of different methods
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Fig. 11 Comparison of vehicle number segmentation effect of different methods

AL b 3 Ak X 425 QAT 40 B e A LI S5 A& 12 s, AT LR L R T GE i A BB
T M5 T 2 e TR A FRIAE ) 194 70 0 53k X (e 1 5 180 o S50 9 Al 3 A1 o L 329 % W 28 7 A5 LA R /)
O FIMERG R B2 BRI BT D5 B W SRR S RO . R IR AT T B R T AE A RE AT B A 0K AT A £ A
RN R T4 BRI B30 2t BB 22 9 18 SRR AR R R P AT BRI AR . IR, SCrp O i LA S v 1 o0

ET R A& a1k
@ | m
382 970 82 970

Croe
178 Qé%b

Vol

6609590




120 TR K FFHK % 45 &

C?E' (;}
6 5655q

P

-~
&
3805 | - 3808 -
(a) BEUARISR (b)) EEESREGIROEIEME) 7] (o) CPAHISR
E12 MLoESEGIINERITILE

Fig. 12 Comparison of segmentation results of some vehicle number images with different methods
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