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Design of Video Pre-processing Algorithm for High-speed Processing of
Maritime Object Detection System and Deep Learning based Integrated System

&5 o & W o] 4 A5 A o o 5™
Hyun-hak Song Hyo-chan Lee Sung-ju Lee Ho-seok Jeon Tae-ho Im
e of
0 =
g AA 142 ALLIARMAS)S] ATE HE ALFHOEHA, o] §o R i} Fuo FE A8l Ae FRES
el AEE AFEHE Tl AR ste] Atgro] E9leh= W fARE FEE 2 1A shs WS Bt v F3 9
=AE dHete LR 7|Ed e dolty £uet 22 AARREH FHE FEE Tl GAsUA L AFATE gl B
WA Add A58 cCve Bl &3 RO Je tEd HiEd dAste ol shesith Al A ddke] Bgd 2 AR
B34 mEel 9 Heole e AeEert eAA Ao 483 Mula AdE 28 AR BAE 5 g Aok olHE A
£ Aty & =rodAe g AAE AEste vl ol G4 w0l digs Haslet] AYUSEE FolV] A% A7E
AgEAk i AA 49 B 99E FRE] Ade QutHeE £HAS Zed 7€ ATELS ¢ W duss
LA 2 =R SEE A A ol SuSE HHsteto] dAl AR L] ARG FAE GS Fe MRS Y
& AT £, Alehe AR e F84S S H8) Held ONS E&ate] s AA A4 A2ES FHTOEN g3
259 Aes Hrretsith Agtets G S 71E WY A4 AAEE FASHHA oF 4] o9 mE s 4 F At

= FAo] LAY Y, gy, 93 A, olXst #HAd AE us 92 24 7

"3
0

ABSTRACT

A maritime object detection system is an inteligent assistance system to maritime autonomous surface ship(MASS). It detects
automatically floafing debris, which has a clash risk with objects in the surounding water and used fo be checked by a coptain with
a naked eye, at a similar level of accuracy fo the human check method. It is used to detect objects around a ship. In the past,
they were detected with information gathered from radars or sonar devices. With the development of artificial intelligence technology,
intelligent CCTV installed in a ship are used fo detect various fypes of floating debris on the course of sailing. If the speed of processing
video data slows down due to the various requirements and complexity of MASS, however, there is no guarantee for safety as well
as smooth service support. Trying to solve this issue, this study conducted research on the minimization of computation volumes for
video data and the increased speed of data processing fo detect maritime objects. Unlike previous studies that used the Hough
transform algorithm to find the horizon and secure the areas of inferest for the concerned objects, the present study proposed a new
method of optimizing a binarization algorithm and finding areas whose locations were similar to actual objects in order to improve the
speed. A maritime object detfection system was materialized based on deep learning CNN to demonstrate the usefulness of the
proposed method and assess the performance of the algorithm. The proposed algorithm performed ot a speed that was 4 times faster
than the old method while keeping the detection accuracy of the old method.
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Output Shape .
Laver (Row, Col, Number of Filter Param
(type) o size | (Weights, Bias)
filters)
Con2D (48, 48, 15) 3x3 420
Con2D (46, 46, 15) 3x3 2,040
MaxPooling (23, 23, 15) 3x3 0
Con2D (21, 21, 20) 3x3 2,720
Con2D (19, 19, 20) 3x3 3,620
MaxPooling (9, 9, 20) 2x2 0
Flatten 1620 0
Dense 512 829,952
Dense 3 1,539
Total params : 840,291
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(Table 2) loU performance of proposed high-speed image preprocessing and deep learning system
Binary Labeling Image Name
(Type) 1 2 | 3] 4]5 6] 7]s o[22l n]we]17]118]19]20

General 0.654]0.578]0.727 ] 0.416] 0.192[0.891] 0 [0.456]0.114]0.687]0.356[0.862] 0 | 0 [0.453]0.932]0.857]0.753]0.586 | 0.358

Margin 1 ]]0.854]0.699]0.622[0.467]0.179]0.887] 0 ]0.466]0.106]0.641]0.337]0.844]0.499] 0 |0.441]0.919]0.812]0.723]0.646]0.510

proposed |Merain 2_[[0.863]0.741]0.585[0.468]0.224[0.933] 0 [0.493[0.124]0511[0.6390.777 [0.481 [ 0.681 | 0.420 | 0.953 | 0.929 [ 0612 | 0.748 | 0.550

Margin 3 [[0.702] 0 [0.556 |0.469]0.324]0.911] 0 [0.487]0.152[0.327[0.671] 0 [ 0 [0.669]0.435|0.913]0.947]0.581]0.820 | 0.564

Margin 4 [[0.566] 0 [0.521]0.471]0.376]0.829] 0 [0525[0.195[0.229[0.677] 0 | 0 [0.644]0.433]0.884]0.919]0.528]0.777 | 0.456

Margin 5 [|0.542] 0 [0.481]0.468]0.406]0.743] 0 [0.571]0.254]0.123]0.685] 0 | 0 [0.619]0.432|0.849]0.887[0.413]0.644[0.374
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