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Basic Experiment on an Ultrasonic Method of Localization

Yoshio FUJIL, Shinji INOMATA', Katsuo SUZUKT
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Department of Reactor Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, lbaraki-ken

{(Received July 3, 1992)

This report describes the results of the basic experiment on
ultrasonic method of localization of mobile robots working in very
strong radiation environments in nuclear facilities or in a room
filled with opaque medium such as dense smoke where video cameras
cannot function., The basic characteristics of the ultrasonic sensors
used, the outline of the system for sensor signal processing and the
parallel processing method for structured programs are also described.
The results cf the experiment show that it is possible to identify the
location with sufficient accuracy by proper use of the ultrasonic
sensors and of signal processing method. It is also shown that coun-
termeasures must be taken to organize a precise and stable measurement
system. The parallel processing method applied in this experiment is
effective ome which uses synchronization for communication among multi-
ple structured processes and can also be applied to other sensor signal

processing systems.

Keywords: Ultrasound, Ultrasonic Sensor, Ceramic Resoconator,

Ultrasonic Transmitter, Ultrasonic Receiver, Directivity,

Shared Memory, Semaphore
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SLNTIT 499 ABOY TN —F BFE.
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@EEEEOFR (draw_frame)
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F51 AN A—F—FEEXK

No. NI A—-2BLFavy ROER BEGBHETOIUR
1| XECYREE#HOTE (X ,Y) 1~38, 000, 1~3, 000mm
2 | BEZEBR. OMEFH (X, Y.) 1~3, 000, 1~3, 000mm
3| BEZEBR.OMEMHHR (X2, Y2) 1~3, 000, 1~3, 000mm
4| EEZHSER OMEEFR (X, Ys) 1~3, 000, 1~3, 000mm
5 | EEES 1 oM A vRERE (G 0~ 2.000

6 | EREES 20 4 VRERE (C) 0~ 2.000

7| EMHEE 30N A VHBERE (G 0~ 2.000

8 | EREES 1 0P ABERE (Z 0D 0~+2. 000

9 | EREEE LoPoAMERE (22 0~=2.000

10 | EEEEAS10YOARERK (Z:) 0~=2, 000

11 | BRY¥ 7y 78 (M) 1~ 10,000

12 | F=8I7404% (F472bb%& “xydata” ) | I6XFLROEKF
13 | SOMEEEF— 7RI H? “y? Xid “n”

14 | o FUVTRBET M ? “y" Xid “n”

15 | ¥V LET—-2%2TU T2 07 “y? i “n”

18| HrFU I LEF—2RUVHRERR?Z “y* XiE “n”

F—B TP AL IVICHERATEN?
17 F—RAT77ANDORABLET 2% “¥" Rid “n”
TUY T ED?
18 | RKORUN%ZETT 2L 7 “y" Xid “n”
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%52 DASBOX7TFHosANES—EE

:ti;;;ﬁ ABEBE e EHL AL
1 EESHER EREHIES | V| 0~+10.0 V (0~3.5m)
2 BEZHEBREREIES | Ve:| 0~+10.0 V (0~3.5m)
3 BESFHEREELIES | Ves| 0~+10.0 V (0~3.5m)
4 AHEEE (RE) &S V. | 0~410.0 V (0~50T)
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F—HHg Ty y
R’
rERHFTE
A
!
yoo5ow b

WERT ?
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K51 vvsasyRoickiHERDMEOHER
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sun260% echo? )

INPUT PARAMETER
RANGE OF X-Y AXIS(mm) (X,Y;1-3000) 3000 3000_)_
POSITION R1(mm) (X1:0°X, Y1:0°Y) 0 0_2_
POSITION R2(mm) (X2:0°X, Y2:07Y) 3000 0 _J

POSITION R3(mm) (X3:0°X, Y3:07Y) 1500 2598 1500 3000y

GAIN G1(0.072.000) 1.000 _&_

GAIN G2(0.072.000) 1.000 1.05)%

CAIN G3(0.072.000) 1.000 1.1

ZERO Z1(-2.000~+2.000) 0.000_&_

ZERO Z2(-2.0007+2.000) 0.000 -0.13
ZERQ Z3(-2.000"+2.000) 0.000 +0.2)
MAX SAMPLING M(1°10000) 10000 200)

data file name{<10Ochar) xydata xydata5s i

sxxxrxsxesx  DASBOX INPUT PARAMETERS s®xs%xxxx#*x
Range of X,Y Axis- 3000 3000

Position of R1 0 0

Position of R2 3000 O

Position of R3 1500 3000

Gain Compensation 1.000 1.050 1.100
Zero Adjustment 0.000 -0.100 0.200
Maximum Sampls 200

Data File Name xydatab

EFEEXLEF XX EZ X FEE R EX XXX R E XL LR R AESERFEFXRERL LR

Parameter Change 7 (y/n) n_y
Drow 3 Circles ? {(y/n) y i
DASBOX STATUS: GOOD CONDITION
Sampling Start ? (y/n) y3
Wed Nov 20 11:27:14 JST 1991
Count = 100

Count = 200

Wed Nov 20 11:27:34 JST 1991

Printout Sampling Data ?(y/n) nJ

Samping Data Store into a File ? (y/n) y2
data file name(<10char) xydatas _&

Store Samping Data : 10086

Done Store Samping Data !

Repeat Next Run ? (y/n) nJ
sunz26i%

VAVE Eob 0 (VIR I G GVAUS oF .3
J H “RETURN” #* 4

B53 A=a—RUFAATED—F
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BET. | CBTERHBICMAEER AR ETRT. BEBCL o TRESHEBER
% 2anfBrRBELEZHBETREUABTRESOWUHEERT. 2EnT . ZORBIIET
EIWERNDOANRT VT THL 00FICHE L #8052y 7axa -7 TRALEL O
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