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Calculating Water Volume of Reservoir using Robot-ship
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2X|(Abstract)

This study is aimed to acquire the depth information and measure the water volume of reservoir
using the robot—ship equipped with GPS and echosounder. Robot-ship is an automatic system for
measuring exact depth and bed topography. According to field experiment results, measured water
volume by the robot-ship data was not much exceeding 6.8% in comparison with existing water
volume data, and it was guessed because of sediments of reservoir bottom. The robot—ship could be

used to acquire economically and exactly the water depth and bed topography of reservoirs, dams,
rivers and so on.
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B A7 EAHE DGPSY S F=47](Echosounder)E #A&E A3 9 2RAML o] &3t A5z 2
THAEE 531 o2 ol&std Hd5HFL AAsed Juh FARRE FS5IE YHAE S
HEF, AREZ, $553%, dolASF 5 B3 Wwyo] 3oy, GPS(Global Positioning System, 9l
AEAN )G FFFANNE ol 43l FHAA 2L FAL FAld EAse FASAE Wiol FEA
3 BAR HolA thekg A3t FEHRL 2 AFAo AEHo Ao F2 AEHT Qi A&
3 HE5(20000= AAI7H DGPS 2 S3#=47] dolgE o] &3te WA FxA FilEe AMMY E
FZ Alste AFE FIs% 1, AY5H ZATFQ002)E SFZA7I9 GPSE o] &3 dH 45
F ALEE A7 en, 4 9 22(2003)2 SHFEZAVNE ol &F T SFY ALEE FY
Ad F e d7E S350

2 AT AT YA FAARE 5T F JE 239 ZRHL o]t A5
TARAEE 531 AFFE AATY, o]lF 7€YY FASFA dste] 53} AFF FHe v
o] ZRAG o) &3 A A AL E BAHstuA sdY
2. GPSY SUSLIIE 0|8 FHE
2.1 GPSE 0|8 9x|FL &=

GPSE o] &3 olF A9 AASH i3t dFE FuUjeloA &3] F3 Fo ot B AFdA=
DGPS 7| FolA nAL A7 o529 7% RTK OTF(Real Time Kinematic On The Fly, A 24]
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F FAS)7IEE AHEEAY. GPSE 98 MR A8 Egstn Jeon Alo]E& £ ¥(Cycle slip)olyt
% 7 Z(Multi-pass) 5 222 2471 8L At Joh(Hoffmann—Wellenhof 1997). v}
GPS& Al7h, Aok, 71%o] Aol oo Ful7l Helstn FHAA JXF5AHo] #33 FFslry] A&
of o] A9 AxFAd ol&=H1 vt EF GPSE 1xvuit HMA ANE FAHGEZE olFde EA
9ol A% olF A2 2 YAE YT F Jh(IE7] 2000). 71AZFE Azl LML ots)
I AEAARE TR AFeH, LR MM E BAHRE o] §5td FET AAARE HFE3H
"o DGPS 71l 93 g53 2R A AXNAHRE A AT AFstd FALE o
EA st AAEo R olF H=2 € 9% HAEE ZUHZ & £ UA Aok

2.2 SHAIIE 0|28 LML S
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3.1.1 GPS ¥ SY&4J| = BT E

2 A7oNE 2RHe) GPS An% 2247 ARE FA0 WY + Y= GPS € 2%
ABARTEL o] 25 Q A7) A1EE GPSE YE TOPCON A}9) Legacy-H Edol:, &
71 &% BRUTTOUR A9} CEESTAR 2 Ho|t}.
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1.2 SYHHEES UL HOAIAY
FEAANREE =0l FF5E AP AMAFezHN dHolHY HAYREL Foln HolH AgA
7+ @557 slo rvlolazg AEEH(Micro controller)?l PIC(Programmable Interrupter Controller,
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’ AT (m’) ' 3 L) el
A x 28k 20X : ; - ek
£ A (m) Nz=deld 224 g8 %T%XH%) 4 (m) SIEdeE | 284 deH B’l"o H%)
285 4,406,800.00 4,074,104.27 7.550 210 2,111,31645 | 1,965,901.62 6.887
28.0 3,730,743.57 3,435,574.56 7.912 20.5 2,019,621.44 | 1,866,693.71 7572
275 3,664,303.54 3,431,017 .44 6.366 20.0 1,927,926.43 | 1,826,046.36 5.284
270 3,597,863.52 3,381,315.60 6.019 195 1,837,78558 | 1,729,086.11 5.915
26.5 3,501,506.05 3,225,651.87 7.878 19.0 1,747644.72 | 1,633,267.44 6.545
26.0 3,405,148.58 3,233,498.85 5.041 185 1,648,956.02 | 1,561,616.40 5.297
255 3,278,485.13 3,041,263.96 7.236 18.0 1,550,267.32 | 1,435,328.55 7414
250 3,151,821.69 2,875,255.30 8.775 175 146517746 | 1,371,118.61 6.420
245 3,010,005.25 2,788,014.30 7.375 17.0 1,380,087.60 | 1,268,239.80 8.104
24.0 2,868,188.82 2,674,934.54 6.738 16.5 127401668 | 1,195,384.17 6.172
235 2,708,499.63 2,501,348.32 7.648 16.0 1,167,945.76 | 1,088,461.17 6.806
230 2,548,810.44 2,419,324.80 5.080 155 1,020,689.79 962,186.08 5732
22.5 2,427 586.53 2,252,824.11 7.199 15.0 873,433.82 824,358.59 5.619
220 2,306,362.62 2,135,751.10 7.397 14.5 716,075.86 656,000.50 8.390
215 2,208,839.53 2,070,398.58 6.268
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