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Abstract

An instrumentation systermn for the automatic measurement of body sway has been developed. The system
oonsis's of a force platform, amplifiers, and data acquisition and display software, operating on a computer,
We used only the force platform and electronic amphifying unit in Kistler Biomechanics System to cobtain
precise measurements, and developed the data acquisition and analysis software using an IBM PC with
12 bit A/D converter. The system can be used in various specialized disciplines, such as ergonornics, reha-
bilitation, neuromuscular control, as well as sprots biomechanics,
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Fig. 1 Experimental Apparatus
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AEZ YASHES ge sk, JHD A5 o 922 1%—@4 A F2e 24
£31 432 93 54 249 IHE TS =r A4 STERERETgee
% 3k Computer program (BASICeiojo]4) {moment), vrﬂl —,5-",;1 5| ol&=r}
olt} o} Program-& Quick BASIC Compiler Aol A= El Yol e ol
10 'A 7D CONVERTER Data Acquisition Program

20 CHSLST=&H380 " port address for channel select—380H

30 CONSRT=CHSLST+5 " poct address for conversion start=385H

40 ARDLSB=CHSLST " port a&ireas fox reading data (8 bit}=380H

50 ARDMSB=ARDLSB+1 " port address for reading data (4 bit)

60 CLS

70 KEY OFF

20 DEM AD(8) ‘Dimension for channel inpet

90 INPUT "Name of subject c: *: NAMS

100 IN?UT “Fx, Fy level : ":XYL "Select Fx, Fy level

110 INPUT “Fz level : ":ZL "Select Fz level

120 INPUT "Time ":TM ‘Determine experiment time (urit: e, }

130 OFEN "o, #1 NAMS Data file open

140 N==)

150 PRINT “start :press ESC key"

160 IF INKEY$=CHR$(27) THEN 170 ELSE 160
170 CLS

‘Experiment start : ESC Key

*Timer 0 setting

180 TIMES="00:00:060"

190 LOCATE 4,76 :PRINT "SCAN ON™

20 N=N+1

210 FOR J==1 TC §

220 OUT CHSLSTJ-1 ‘channet select

230 OUT CONSRT,0 ‘conversion start

240 B=INP{ARDLSB)} 'read port data (8 bit)
250 A=INP{ARDMSB} ‘rad port data {4 bit}

260 A=A AND &HF
270 A=A¥25%+8
280 WRITE #1, A

"compuate 12 bit data (decimal valne)
"write channel data

200 AD{UJ=A%(20/4085) —10 convert the data to voltage range

300 NEXT J

310 FY=AD(1)+AD(2)

20 FX=AD(3)+AD(4)

330 FZ=AD(5)+AD{6)+AD(7)+AD(8)

‘AD( 1 }y=Fyl+Fy2, AD{2)=Fy3+Fyd
"AD(3)=Fx1-+Fx4, AD{4)=Fx2+Fx3
"AD(5)=Fd, AD{6)=F22, AD{7)=Fz3 AD(8)=Fz4

30 FX=FX%XYL /10 :FY=FY%XYL /10 :FZ=FZ%*ZL / 10 "convert voitage range to force mnge

350 MY=02%(AD(5)+AD{B)—AD{7)—AD(8)*ZL

360 MX=012% (AD(5)— AD(E)— AD(TH-AD{8) )% ZL

370 AX=(-FX*.0054+MY) / FZ%1000
380 AY ={—FY%*.0054+MX} / FZ %1000
3% IF TIMER >TM THEN 300 ELSE 200
400 LOCATE 4,70 :PRINT "SCAN CFF~
410 CLOSE #1

420 PRINT

430 PRINT USING "# ## #.":N

440 END

"Deteymine center of pressiee
(urdt * mm)

'Check Tmmer

Completion of experiment

Data file close

MW=n0. of center of pressure data

Fig. 4 A/ D converter data acquisition program to be compiled before run
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