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Real-time detection of marine infrared objects based
on the fusion of gradient information

Wan Lei, Zeng Wenjing, Zhang Tiedong, Qin Zaibai

(State Key Laboratory of Autonomous Underwater Vehicle, Harbin Engineering University, Harbin 150001, China)

Abstract: A feasible method considering the character of marine infrared image was proposed to detect
objects in the sequential images from surface vehicle, which was not only appropriate for sea -sky
background but also for offshore background. There was no need to filter the noise. Firstly, the
complexity of sub -images and the average gray difference of their up and down neighborhood were
measured to predict the sea line region. Secondly, improved Canny edge detection was applied to extract
the contour of the sea line region. It made the sea line obvious and meaningless edges disappear greatly.
Thirdly, Hough transformation was used to pick the longest line as the sea line. Finally, a kind of general
concept of gradient was put forward. The targets could be marked excellently under the fusion of
gradient. The experiment results show that this method can locate the sea-line region and the sea line
with any tilt reliably and obtain the information of objects effectively. The whole procedure costs about
60 ms and it is real-time and robust.
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Fig.1 Original infrared marine images

Y TAT b T THT YR 2T ) A6 R LA, T TR
5 PG ] T e 5 BE W P, A 37 [ B JEE AR AR

55 o SEA XA AL, BT T £ A0 F AR AR I A4 3 A A
2 P, 25 4 i SEBLAE T AN s A B

Object location |-

|_'ﬁ"l;r_m'|'i'{-ﬁi_'|I

Sea line
information

JoCatien

Imn'm Lin;l

Sea-sky oftshore |_-ZI Eradizni J
Laniy inlrpmation

bject edge

location

P 2 2041 H A A 00 i 7 1]

Fig.2 Flow chart of infrared objects detection
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Fig.3 Gradient results of infrared images of sea-sky background
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Fig.4 Gradient results of infrared images of offshore background
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Fig.5 Original infrared image sequences
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(a) Offshore line detection results
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Fig.6 Line detection results
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(a) Objects detection results of offshore background
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Fig.7 Objects detection results
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