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( A Framework of Recognition and Tracking for Underwater Objects
based on Sonar Images : Part 1. Design and Recognition of Artificial
Landmark considering Characteristics of Sonar Images )

e <

B mRE BRe] GFOR Aol AFHQ 5 3 At hete R % 94 AtKimaging sonan)E AHEEte]
T A NSt FEHs TS AT Part 1004, 94 aubel AR Aos weldh 2244 Q1 w4 AA W
Wk Q1A e AGET 53] 9 el 2ot S4& wAse] AN E Soist & 5 g ARF AdEsslor,
2] mElgo] #E FAFYon v ¥ Austy, EHOR Ao Jbed g Nk 54 245 I U ¥
HE Aekddeh =3 Alte Qg EAE AAgter AN S gls WS AdS o] e o F2, FZ-4-
AE71) o7t AR B A 24, G4 A wae] ofF w4e] FReE duFS xSt Ak AGY AT 24
I Q14 ¢hare]Fe] 835 DIDSON (974 21hE AHE 2 d9o= ATasit:

Abstract

This paper proposed a framework of recognition and tracking for underwater objects using sonar images as an
alternative of underwater optical camera which has the limitation of usage due to turbidity. In Part 1, a design and
recognition method for 2D artificial landmark was proposed considering the practical performance of current imaging
sonars. In particular, its materials are selected in order to maximize detectability based on characteristics of imaging sonar
and ultrasonic waves. It has a simple and omni-directional shape which allows an easy modeling of object, and it includes
region based features as identifications. Also, we proposed a real-time recognition algorithm including edge detector,
Hough circle transforms, and shape matrix based recognition algorithm. The proposed methods are verified by basin tests
using DIDSON.
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Fig. 1. (a) High quality Imaging Sonar (DIDSON)
(b) Sonar image of DIDSON in sea.
®
VA Y C; e
A :
X *Rb>Ras Re
gl 2. Auf PAe| zE (Ha|, whekz)
Fig. 2. Coordinate of sonar image (Distance, Azimuth).
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Fig. 3. Images of cube: (a) optical image (b) sonar

image.
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4. Reflection and scattering of ultrasonic along with
surface condition of object.
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7. Shape matrix extraction method for ID
recognition.

Fig.
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Landmark(only circle) Tile. 30° Fig. 11. Sample image for shape matrix extraction.
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Table 1. Similarity of each landmark.

Landmark Similarity
ID D 1 ID 2 ID 3
EilLd37 L 00: 1 0.9333 0.7056 0.7944
% 9. olfE7| Ztzol| w2l ALHE 2EDE PakLo
239 v|m 2 0.5000 0.7500 0.5167
Fig. 9. Comparison object in sonar image with model 3 0.5722 0.5778 0.8111
calculated by tilt angle.
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Fig. 10. Results of location and similarity by hough circle Fig. 12. Recognition of Moving objects.
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