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A RECOGNITION METHOD OF SURROUNDING MODELD
AFTER ECHOLOCATING BATS
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4-1 Namiki, Tokorozawa, Saitama, 359, Japan
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) We propose a recognition method of surrounding modeled after
eclolocating bats as a vision system for self-sufficient mobile robot
and transfer aids for heavy disabled. 1In this method, the vision system
"can recognize multi obstacles wusing only two wultrasonic receivers.
Comparing this method with optical method using CCD carera, it make the
vision system to be small. And the system can recognize fast.

We experiment on recognition of surrounding in which four poles
are set as obstacles.  As a result, our vision system can recognaize

positions of four poles approximately.
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g.1 Sonagram of four bats' echolocating sounds.
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g.2 The geometical positions of ultrasonic
receivers A,B and object P.
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Fig.4 Horizontal and vertical directivity of
ultrasonic transducer.
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Fig.6 Arrival time difference between right and
left receivers as a function of direction.
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Fig.7 Waveforms of reflected ultrasound.
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Fig.8 Waveforms of crosscorrelation function
between reflected ultrasound and
orientational ultrasound.

24

e 2

od

0

_Distance from transducers

m 0 m

Left

Fig.9 Recognaized positions of obstacles.

Right

PARTHKRENS ZPROVTRELTL

<o

AWML EDIL Y- THERTHERT

oM TETRBLE
RZEB UL,

/) P LR R

‘@)

AFIHBIE



2H YW

1) #EAK, FES,"REFNCHNLEETR
FUNERETIRE,ENBEIRERITY VR
U LBBE, ppdl-44 (1985)

2) EAK, GEBREELMREBIIEMT
OLEYHORK,” FHER%E, pp315-316
(1986,10)

3) Ak, BESE, "HERRLISHHBREEY
OBBVENRERERITYYRY D LABRE,
ppd3-46 (1986)

1) AR, FEBRAVEVOREEMNRE
FAETIEEYINFR,"EEFLBERSH
¥, H-87-7 (1987

5) EAKRHEEREAAVREEARRITHEY

S,2HAEE¥ S5 ,13,00344-348 (198T)

#EAak, ME, FES, "avEVORE
ELEEBEULRBEHRAA -V Y TEOR
H,2AEEAORY PELSYNERSTFR
4 ,pp325-328 (1986)

6)

(6)

7) R.G.Busnel(ed.), Animal Sonar Systems

(Plenum Press,New York, (1980)
TR,2”"L—-F2HVEHY,” SERS,

47, ppl088-1095 (1981)

9) J.A.Simmons and J.A.Verrnon,” Echo-

8)

location: Discrimination of targets by
the bat,Eptesicus fuscus,”).Exp.Zool.176
pp315-328 (1971)

10) J.A.Simmons,”The resolution of target
range by echolocating bats,” J.Acoust.
Soc.Am. 54, ppl57-173 (1973) _

11> J.A.Simmons and R.A.Stein,” Acoustic
imaging in bat sonar: echolocation sig-
nals and the evolution of echolocation,”
J.Comp.Physiol. 135, pp61-83 (1980)

12) W.A.Wimsatt(ed.), Biology of bats:
vol.2 (Academic Press,New York,1970)

13) EF,"HMCBTI3HBEEBEHORT,"BR 5,
pp26-41 (1979)



