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On the classification of whistles of bottle-nosed dolphins

Shinji Hiver*, Hideo Kuropa®, Akira TAKEMURA, and
Takashi Komo

Click sounds of dolphins have been made clear in their characteristics and functions but those
of whistle sounds are not clear yet. . Each whistle has an identical contour and seems to play an
important role on their social behavior. According to the contour displayed in sonagrams, whistles
were objectively classified by digital analysis. With one exception, 50 whistles were grouped into six
classes in the same accuracy as human's eye. This failure was caused by sampling from overlapped

signals.
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Fig. 1 Samples of original graphic data of whistles

original graphic data

tpre-treatment(binary image, noise removal, transformation)l

uctuation of frequency

lormalization(64 X 64 pile)|
1,0 | 0,1, -,31
31, +,-1,0 | 0,1, -,31
31, +,1,0 i 0-1, - -,-31
31, -,1,0 i 0O-1,- -,-31
31, +,1,0 | 0-1,--,-31
31 31 31 | -31
141 1 -1
00 00 |
00 00
1 -1 -1 ¢ 1
31 3131 | 31

Fig. 3 Weighting template

upper:for rising (+)and falling (—)type

lower:for up,/down(+)and down,up(—)type
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Fig. 4 Example of pre-treated data

Table 1. Results of Experiment

Classification
Contour human sense proposed method
Rising 11 10
Falling 4 4
Up and down 12 12
Down and up 2 2
Wave 10 10
Monotone 6 6
Unclassifiable 5 6

Fig. 5 Whistles failed in classification
a:datum deformed in process of pre-treatment
b:unclassifiable data

Table 2. Time required

Treatment Time required(s)
Pre-treatment 16
Monotonous pattern extracted 3
Normalization 23
Other patternextracted 1

(template matching)
Total 43

CPU : Pentium I 300MHz
Memory : 64MByte
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