tLHEA fTanmeEs OieHs 2007—MBL—40 (24)
IPSJ SIG Technical Report 2007—UBI—13 (24)
2007,/2,/23

BITIRBERITIZ M 727 — 2 B H X0k e

LR e aap FasAl

T RAEHAT T30 WA T« TER
I BRKF ERFRREREE 57—

BITHRAMT T, SVHARCREBLEZDOREAT—FBLBLARS. E62, RV Ry bU—2
BRI BV T, HTHBERETARIcEyYOBAR, ATV VA XL CPURYOHIBENRREZRT
HYLBEHRHD, TIT, ReiILEL, B LAREEE=5Y S 2T A Always-on Karte (2 B ITORKMELER L
F-SERIFREFRATILT, TV RBIUVBHHRLEMEES. oIz, REFHA T, AcK =
Yo RNTRBLEEMAEZIIA—THEL, TFOIA—FIESWTEIEOKHEICE LY -F— ¥ EHET
STLTCERMREMLESYS.

Design of Data Compression for Analyzing Walking Pattern

Yuichi Uehara', Masato Mori', Yoh Shiraishi* and Yoshito Tobe'
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We have developed AoK mule system that obtains the distribution of pressures data at feet, transmits the data to a server
through intermediate nodes, and analyzes the gait of the person wearing the mule. Extracting human's walking pattem using
wireless sensors impose a challenge in the balance between data storage and CPU power. Taking available resources on nodes
into consideration, we apply data compression based walking pattern to Always-cn Karte. Our compression algorithm selects
more efficient data compression algorithm for analyzing walking pattermn according to acquired data,
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Algorithm 1 Classification of Pressure Data on one step Algorithm.

1:procedure classification
2 var
3 frontData:array[dataNuml] of integer; / front foot pressure data
4:  rearData:erray[dataNum] of integer; // rear foot pressure data
5. gravity:amay[dataNum] of integer; / center of gravity data
6: frantPoint:amray[pointNum] of integer,
I maximum Center of Gravity point
7. rearPoint:array{pointNum] of integer,
/f minimum Center of Gravity point
8. fori:=0 to dataNum-1 do gravityli):=frontDatafi) - rearDatali};
9: fori:=0 to pointNum-1
do function frontPaint]i]:=cxtractFrontMax(gravity[i]);
I/ extract maxinum Front Foot Center of Gravity point
10: for i:=0 to paintNum-1
do function rearPoint[i]:=cxtractRearMax(gravity[i]);
I extract maximum Rear Foot Center of Gravity point
11: repeat
12:  if frontPoint[i] > threshold for classification
and rearPointfi] > threshold for classification then Group A;
13:  elseif frantPointfi] > threshold for classificatian
and rearPoint[i] < threshold for classification then Group B;
14:  elseif frontPoint(i] < threshold for classification
and rearPoint[i] > threshold for classification tken Group C;
15:  dseif frontPoint[i) < threshold for classification
and rearPointfi] < threshold for classification then Group D;
16:  i=itl;
17: until i equals to pointNum-1
18: end procedure
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Alporithm 2 Data Compression in Group Algorithm.

1:precedure Group A
2: fori:=0 to dataNum-1 do function calculate gravity();
3:  rcpeat // search changing point of gravity
4: il this center of gravity value is changing point
# compressed pressure data is changing point of gravity
then compressedData:=gravity[i};
timeStamp;=i;
5: i=it];
6: until the number of repeat is more than compress point num;
7:cod procedare

I :procedure Group B, C, D
2: var
3: sclectAlgerithm:boolean; /¥ select algorithm from 2 algorithm
4: /I case of rear fool pressure data or front pressure data is small.
selectAlgerithm:=false;

5: MifgroupisB
6: if case of rear fooi pressure data is large.

then selectAlgorithm:=true;
7. UifgroupisC
8:  if case of front foot pressure data is large.

then sclectAlgorithm:=true;
9. /hfgroupisD
10: if case of rear foot pressure data and front pressure data is large.

then sclectAlgorithm:=true;
11: ifselectAlgorithm is falsc then // search changing point of gravity

for i:=0 to dataNum-1 do functi {evlate gravity();
12:  repeat // search changing point of gravity
13: if this center of gravity value is changing point
I compressed pressure data is changing point of gravity
then compressedData:=gravity[i];
timeStamp:=t;
14: =il
1s: until the number of repeat is more than compress point num;
16:  else if selectAlgorithm is true then
I search changing point of front data and rear data

18: repeat

19: if this front foot presure value is changing point
then compressedData of fron! foot:=front Datali];
timeStamp of front foor:=i,
22: if this rear foot presure value is changing point
then compressedData of rear foot.=rear Datafi};
timeStamp of rear foot:=i,
24: i=it+];
25: until the number of repeat is mosc than compress point cum;

26: end procedure
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