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Abstract of Bachelor’s Thesis

Tapirus:Brain Fatigue Visualization System

In recent years, the number of overwork death has been increasing. Overwork could results
in brain/heart disorders, meanwhile, the number of people who dies for overwork is becoming a
social issue. Fatigue can be classified in to physical fatigue and brain fatigue. Physical fatigue
can be relieved by ling down, however, brain fatigue requires sufficient sleep. In addition,
brain fatigue is difficult to realize. For these reasons, a lot of people are having difficulties
taking appropriate amount of sleep. In order to solve this problem, quantification of fatigue is
required, however, current measurement method demands a lot of equipment and time. In this
paper, we propose Tapirus, a system that measures brain fatigue automatically in everyday
life. Tapirus implement multiple pressure sensors beneath the bed’s sheet, and determines
users’ brain fatigue from their sleeping data. The system then uses the fatigue as an indicator
of daily life, and induce users to wake up at appropriate timing. We evaluated the implemented
Tapirus sytem with ATMT method. As a result, we were able to show 84 % correlation with

the fatigue indicator, which we have originally defined.

0 O O O 00 Fatigue Bisualization, Pressure Sensor, Body Movement, Sleep, Ubiquitous
Computing

Kazuya Nishi

Faculty of Environmental Information

Keio University
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3.3.1 Extraction of fatigue degree from pulse wave using a method of nonlinear

time series analysis
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3.3.3 Evaluation of Body Movement during Sleep Using an Infrared Motion Sensor
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3.3.4 Sleep Indices and Sleep Stage Estimation Method by Unconstrained Bio-

signal Measurement
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3.3.5 High-speed measurement system of blinks by using Intelligent Vision Sensor
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gobooooon

oooooOg 5.1 ConectServer.java

/* Radiogram Connection Interface */
RadiogramConnection radioConnection = null;
/* the packet of receive */

Datagram packet = null;

try {

radioConnection = (RadiogramConnection)
Connector.open("radiogram://:" + HOST_PORT);

packet = radioConnection.newDatagram
(radioConnection.getMaximumLength ());
} catch (Exception e) {

System.out.println(" ERROR : Falided to Initialize ");

000000 b2000Clent0 00000000 OSunSPOTO Applicationd HostO O
Client0 00D0OOUOOO0OODODOOODO O RadiogramConnection0 0000000000
O0maezVoltD 0000000000000 000regVelueD OOODOOOOOOOOOO
0000 mazVoltD regValueD0 OO0 000 O0O010KQOOOO3.0VOODOOOOODOOOO
00000000 0oO0oOooooooooooogoOoowsvVoooo

Oooo0o0d 5.2 ConectClient.java

private Datagram packet = null;
private RadiogramConnection connection = null;
try{
connection = (RadiogramConnection)

Connector.open
("radiogram://broadcast:" + HOST_PORT);
packet = connection.newDatagram(50);
System.out.print("connection");
}catch(Exception ex){

System.out.print("In connection initialization :" + ex);
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System.exit (1);
}
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000000 5.3 PressSensor.java

public class PressSensor {
public static final int VALUE_PRESS_O = 20000;
private IScalarInput input;
private float maxVolt;
private float regValue;

private float PressOVolt;

public PressSensor (int pinId, float maxVolt, int regValue) {
input = EDemoBoard.getInstance ().getScalarInputs () [pinId]
this.maxVolt = maxVolt;
this.regValue = regValue;
PressOVolt = (maxVolt * regValue) /
(VALUE_PRESS_O0 + regValue);

public float getVolt() throws IOException {
return ((float)input.getValue() /
input.getRange ()) * maxVolt;
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000000000 code:ssenddatal OO0 0O 0O HOSTOODODOOODDODODOOODOOO
OSunSPOTIO D0 O0D0G60000O00OOOOOOOOOD

O000fr 000000000060 000000OHOSTOOOOOOOODODOOODOD
000 53000000getVolt()DOOUODO0DDOOODOOwlt//D 000000 OHOSTO
gooon

Utils.sleep0 00D 0D 0D0OO0ODOQ0OODOQOOOOOOOOOO

O0O0000 5.4 SendData.java

while (true) {

for(i=1;i<=6,i++){

float volt[i] =

pressureSensor [i].getVolt ();

System.out.println("volt[i]l" + volt[il);
}
packet.reset ();
packet.writeFloat (id);
for(i=1;i<=6,i++){

packet.writeFloat (volt[i]);

}
connection.send(packet);

} catch (IOException ex) {
ex.printStackTrace ();

} catch (Exception ex) {
ex.printStackTrace ();
notifyDestroyed ();

}

Utils.sleep (1000L);
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000000 5.5 Move.java

if(sleepcheck ==1&&time==0&&counter==0){
movecount ++;

}
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if (sleepcheck == 1&&PressTotal <=0.5){
absent ++;
if (absent==50&&absentcheck==0){

absentcount++;

absentcheck 1;

absent = 0;

}else if(sleepcheck == 1&&PressTotal >0.5){
absent = 0;

absentcheck = 0;
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000000 5.6 SleepTime.java

time_check = time_count / sleep_cycle;

BigDecimal bi = new BigDecimal (String.valueOf (time_check));
double kO = bi.setScale(l1,BigDecimal.ROUND_HALF_UP).doubleValue ()

if (k0 < sleep_time){
fatigue = sleep_time - kO;
}else if (kO > sleep_average){

fatigue = kO - sleep_time;
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