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Method for detecting glue mark of airport runway based on FASSA

Liu Xiaolin Sun Xiaolu

(College of Electronic Information and Automation, Civil Aviation University of China, Tianjin 300300, China)

Abstract: Aiming at the problems ol low elliciency and poor accuracy ol glue mark detection caused by poor lighting
conditions, a multi-threshold segmentation method of airport runway glue marks based on improved sparrow search
algorithm was proposed. Firstly, the lens imaging reverse learning is used to improve the diversity of the initialized
population, and then the optimized performance level and adaptive factor are introduced to improve the individual
quality and search ability of the discoverer. Secondly, the firefly algorithm is introduced to assist the traditional
sparrow search algorithm to jump out of the local optimum. Finally, use the improved sparrow algorithm to optimize

The

experimental results show that the detection accuracy of this method is much higher than that of the traditional

the Tsallis relative entropy metric function to achieve automatic and accurate segmentation of glue traces.

algorithm, its FSIM values are all greater than 0.8, and the SSIM values are close to 1, and it shows a good
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segmentation effect in the case of poor lighting conditions and the mixture of pavement, marker lines and glue marks.
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HIE 9 Hr ol A, B TR, K-means HHEL Y
TRAT RV G K T T BB s I 9D AL B TR
JREMRELIES, HAROUK Fr R b R4 F AR IR 5%
JLTE VAT 5 A K5 L Al X 38R A4 9 IR 224 1 TS AL B 5 el T 9 (o
A LT R EOKE T8 1 SRR 43 R (B AE AR i 4
M. mE DM, Ostu WL T ™ E R IR &4 i
9 () AT i e[ A B T ™ B bt A MBS 1 T 4
AR T R 9D WA, A S
RAE R, HAEDEAKBEELSERE., A
B 9(e) . (h) . (m) (D) (DK (AT AL 1 R 27

A AR R B T R, 5k 79 s % A Ak BB HE WA o A LG L 3
R AR B EERESRELEEERE
A, 389 T0 5 0 11 b 43 B BB AR AR AR 4k VR RO s AE AL B
KRR IR G B, 3 7 SR 2 A AL Hh B T ™ 5 43 )
WG, BB 9Ce) I, AR SCH IR AL B2 WA 72 1 I JR B
BE TR S HFRRRER REAMVERFL. H
& 9G) T 5, 76 AL B AR 75 2R 7] R TR B B (5 e, L BB T
M I B AR R LR bR IR B B 9 Cod mf T, oAb B
LR RS IR IR 2 4 A RIS L 098 3 4 K8 2 o X
3, BT RIOKS B #20-E E4%

2) Wy

Y B0 E AR SR AR 4 BB v M R Y S L 4 B
BT 5 Ry EI AR A3 17w E] A4 E05 EAR b i R R
o7 E, R T 3 AR i B4 5 B B FE AR, B PSNR
SSIM #1 FSIM,, i=4THf 45 R 7 iR B b an gk 8
s s B HIERIE G R IR 9~11 fimR.

RT SHERSETHEER

Image K-means/s Ostu/s By 1/s By 2/s AL BHE/s
&l 1 9.582 183 68. 287 264 2. 603 903 2. 946 665 25.523 822
] 2 15. 314 301 37. 646 408 4.473 936 5.018 783 24. 386 824
& 3 2. 625 408 17. 675 045 2. 461 820 3. 056 244 14. 074 227

x8 SHMEERRAILER

Image K-means Ostu Bl B2 by = 17 S
&l 1 19.89% 52.1% 17.41% 17.35% 17.32%

Kl 2 15.11% 84.31% 16.32% 16.29 % 17.48%

& 3 53.19% 66.12% 53.24% 55.16 % 49. 26 %
x9 8(a) B4 &I 45 RIF i

ER=R L K-means Ostu Bkl Bk ARSCRE

PSNR 25.684 6 24. 055 4 29. 986 7 26.550 3 28.912 8
SSIM 0. 697 2 0.252 8 0.766 5 0.7131 0.927 4
FSIM 0.628 2 0.584 9 0.653 4 0.637 2 0. 8330

* 10 8(b) M2 B RITMH
B2 K-means Ostu Al B2 A SCHE

PSNR 27.024 3 24.771 3 29.509 7 29.128 4 30.274 3
SSIM 0.450 5 0.204 9 0.484 9 0.569 2 0. 859 7
FSIM 0. 580 4 0.547 5 0.602 1 0. 656 4 0.8415

* 11 8(c) 45 RIEM
B bR K-means Ostu Bkl k2 REBE
PSNR 28. 605 3 26.585 1 30. 440 7 30. 440 7 33.633 1
SSIM 0.622 9 0.422 3 0.632 2 0.632 2 0.908 3
FSIM 0.652 3 0.412 6 0.650 7 0.650 7 0. 820 4
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FSIM {53 & T 0. 8,83 T 1.

R Tk B IE AR SR IR AR 4T I P Y T &
P AR SO B R BEECR A 50, I REFEAR KA 100, 300 57
HEAT 20 WKL B . IR Ja MAH XA 18 S5 /NMEL T B ME bR o 2
SO AR SCE R VR L R 2 B T S R
2 12~14 RN,

®12 XTHES(a)3 MEGSHEETHHENHE
Image HEAM W/ME THIE brER
Bl HE¥El 22284 4.115615 3.036 738 594
Bl @2 2.2284 2.570 365 0.343 549 444

B 1 ARXEPE 2.2214 2.500545 0.193 001 417

13 XTESMD)IHEGSBEETENENEE

Image HEATK R/ME FHE b i 22
B2  H¥kl 20627 2.552055 0.272 203 820
B2  H¥2 2.0625 2.579050 0.931279 544
2 AXEW 2.0526 2.401 345 0.280 626 105

R 14 XTHES()IHERDFHAHEREXHE

Image HEAM  w/ME  FHIE b o 22
K3  FEk1 29702 3.323105 1.571 578 524
K3 Eyk2  2.9702 2.971885 0.001 214 940

3 ARXEP: 2.958 3 2.964 620 0.001 166 895

P& 12~ 14 G A a0, £E AL B AL 35 v > R B9
AR SS9 20 WK BE R AR S R 0 T O A R A
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