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Abstract of Master’s Thesis of Academic Year 2015

Design of the Chair ”Chair++" to Achieve Comfort in

Different Situations in a Small Living Space

Category: Design

Summary

The chair which can also be spent now comfortably at the dwelling space which
is small space ” Chair++" is described by this paper. How to have time at dwelling
space in today has diversified by a change in a lifestyle. And the function by the
situation which is much more in resident space, I'm coming to be purchased. When
the function into which the shape is transformed freely is equipped on a seat
according to the posture which changes by the situation, they become able also
to keep maintaining the fitting feel when sitting down at one seat, in the different
situation. Resident space can also be used now in effective way in the dwelling
space which is small space by this, and can live comfortably. It’s also possible
to put ”Chair++" sufficiently at the dwelling space which is small space with
the size in which person one person of width 650mm x depth 650mm x height
430mm can be wrapped. A post reacts to the movement by which it itself is the
posture of the user, and, it becomes stiff automatically and becomes soft, and if,
it’s possible to be to repeat the transformation I say and keep being transformed
into the shape which fits the user who always sat down most. Myself enjoy a chair
with the favorite shape every day and achieve comfortable living while living in
the dwelling space which is small space for ”Chair++". The living alone which
lives in a one-room apartment by this research, the senior citizen who does a

life in a floor seat and the father who lives in detached building housing with the

1ii



family, an ethnography investigation was performed and ”Chair++" was designed.
The type at home which is producing the concept that I designed as a prototype
actually and is working by the dwelling space which is small space, the user test

was performed targeted for the teleworker and its validity was proved.

Keywords:

Living Space, Chair, Posture, Comfort, Shape Memory, Transform
Graduate School of Media Design, Keio University

Yoshi Hiraba
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\begin{lstlisting}[basicstyle=\ttfamily\footnotesize, frame=single]

/%

* Calculating Angles from MPU6050

* written by LADransfield, Dec 8 ’14 at 12:03

* http://electronics.stackexchange.com/questions/142037/
calculating-angles-from-mpu6050

*/

#include "I2Cdev.h"

#include "MPU6050.h"

#include "Wire.h"

MPU6050 accelgyro;

intl6_t ax, ay, az, gx, gy, gZ;

double timeStep, time, timePrev;

double arx, ary, arz, grx, gry, grz, gsx, gsy, gsz, IX, ry, Irz;

int 1i;

double gyroScale = 131;
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void setup() {
Wire.begin();
Serial.begin(9600) ;
accelgyro.initialize();

time = millis();

i=1;

void loop() {

// set up time for integration
timePrev = time;
time = millis();

timeStep = (time - timePrev) / 1000; // time-step in s

// collect readings
accelgyro.getMotion6 (&ax, &ay, &az, &gx, &gy, &gz);

// apply gyro scale from datasheet
gsx = gx/gyroScale; gsy = gy/gyroScale; gsz = gz/gyroScale;

// calculate accelerometer angles

arx = (180/3.141592) * atan(ax / sqrt(square(ay) + square(az)));

ary = (180/3.141592) * atan(ay / sqrt(square(ax) + square(az)));

arz = (180/3.141592) * atan(sqrt(square(ay) + square(ax)) / az);
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// arx = (180/3.141592) * atan(ax / sqrt(square(ay, 2) + square(az, 2)));
// ary = (180/3.141592) * atan(ay / sqrt(square(ax, 2) + square(az, 2)));
// arz = (180/3.141592) * atan(sqrt(square(ay) + square(ax)) / az);

// set initial values equal to accel values

if (1 ==1) {

grx = arx;
gry = ary;
grz = arz;
}
// integrate to find the gyro angle
else{
grx = grx + (timeStep * gsx);
gry = gry + (timeStep * gsy);
grz = grz + (timeStep * gsz);
}

// apply filter_O0 OO
// rx = (0.1 % arx) + (0.9 * grx);
// ry = (0.1 x ary) + (0.9 * gry);

// rz = (0.1 % arz) + (0.9 * grz);
rX = arx;
ry = ary;
rz = arz;

// rx = (0.96 * arx) + (0.04 * grx);

95



g o A O00O0O0O0O

// Ty = (0.96 * ary) + (0.04 * gry);

// rz = (0.96 * arz) + (0.04 * grz);
// print result

// Serial.print(i); Serial.print("\t");

// Serial.print(timePrev);  Serial.print("\t");

// Serial.print(time);  Serial.print("\t");

// Serial.print(timeStep, 5); Serial.print ("\t\t");

// Serial.print(ax); Serial.print("\t");

// Serial.print(ay); Serial.print("\t");

// Serial.print(az);  Serial.print("\t\t");

// Serial.print(gx); Serial.print("\t");

// Serial.print(gy); Serial.print("\t");

// Serial.print(gz); Serial.print("\t\t");

// Serial.print(arx); Serial.print("\t");

// Serial.print(ary); Serial.print("\t");

// Serial.print(arz); Serial.print("\t\t");

// Serial.print(grx); Serial.print("\t");

// Serial.print(gry); Serial.print("\t");

// Serial.print(grz); Serial.print("\t\t");
Serial.print(rx); Serial.print("\t");
Serial.print(ry);  Serial.print("\t");

Serial.println(rz);

i=1+1;

delay(50);
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\end{1lstlisting}

\begin{lstlisting}[basicstyle=\ttfamily\footnotesize, frame=singl

/%
* mpu-6050ServoSwitch

* written by Yoshiki Hiraba, 2015.07.11

* Yoshiki Hiraba:hirabaO09@kmd.keio.ac.jp

*/
#include "I2Cdev.h"
#include "MPU6050.h"

#include "Wire.h"

MPU6050 accelgyro;

intl6_t ax, ay, az, gx, gy, £z;

double timeStep, time, timePrev;

double arx, ary, arz, grx, gry, grz,

double gyroScale = 131;
int 1i;

int flgl = 0;

int flg2 = 0;

#include <Servo.h>
Servo browerServo;

Servo vacuumServo;

gsx, gsy, gsz,

X, Iy, Iz;

[I117777777777777777777777777777777777777777777777777777777717777
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// SETUP //
L1117 77777777777777777777777777777777777777777777777/777777777777
void setup() {

//MPU-6050Setting

Wire.begin();

Serial.begin(9600);

accelgyro.initialize();

i=1;

//ServoSetting
browerServo.attach(11);

vacuumServo.attach(12) ;

pinMode (13, OUTPUT);

[117777777777777777777777777777777777777777777777777777777/7/7/777
// LOOP //
[1117777777777777777777777777777777777777777777777777777777/777777
void loop() {

//servo initialization

browerServo.write(11); //browerServoON

vacuumServo.write(11); //vacuumServoON

// set up time for integration
timePrev = time;
time = millis();

timeStep = (time - timePrev) / 1000; // time-step in s

98



g A 0OO0ODOO

// collect readings
accelgyro.getMotion6 (&ax, &ay, &az, &gx, &gy, &gz);

// apply gyro scale from datasheet
gsx = gx / gyroScale; gsy = gy / gyroScale; gsz = gz / gyroScale;

// calculate accelerometer angles

arx = (180 / 3.141592) * atan(ax / sqrt(square(ay) + square(az)));
ary = (180 / 3.141592) * atan(ay / sqrt(square(ax) + square(az)));
arz = (180 / 3.141592) * atan(sqrt(square(ay) + square(ax)) / az);

// set initial values equal to accel values

if (1 ==1) {

grx = arx;
gry = ary;
grz = arz;
}
// integrate to find the gyro angle
else {
grx = grx + (timeStep * gsx);
gry = gry + (timeStep * gsy);
grz = grz + (timeStep * gsz);
}
rx = arx;
ry = ary;
rz = arz;

// print result
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// Serial.print(i);  Serial.print("\t");

// Serial.print(timePrev);  Serial.print("\t");
// Serial.print(time); Serial.print("\t");

// Serial.print(timeStep, 5); Serial.print("\t\t");
// Serial.print(ax); Serial.print("\t");

// Serial.print(ay); Serial.print("\t");

// Serial.print(az); Serial.print("\t\t");

// Serial.print(gx); Serial.print("\t");

// Serial.print(gy); Serial.print("\t");

// Serial.print(gz); Serial.print("\t\t");

// Serial.print(arx); Serial.print("\t");

// Serial.print(ary); Serial.print("\t");

// Serial.print(arz); Serial.print("\t\t");

// Serial.print(grx); Serial.print("\t");

// Serial.print(gry); Serial.print("\t");

// Serial.print(grz); Serial.print("\t\t");

Serial.print(rx);  Serial.print("\t");
Serial.print(ry);  Serial.print("\t");

Serial.println(rz);

i=1i+1;

delay(50) ;

// switchingServomoter
if (ry > 4 && flg2 == 0) {
digitalWrite(13, HIGH);
browerServo.write(20); //0N
delay(3000) ;
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3

browerServo.write(11); //OFF
delay(100);
vacuumServo.write(60); //OFF
delay(5000) ;
vacuumServo.write(11); //0ON
delay(3000);
digitalWrite(13, LOW);

flgl = 0;

f1g2 = 1;

if (ry < -2 && flgl==0) {

digitalWrite(13, HIGH);
browerServo.write(20); //O0N
delay(5000) ;
browerServo.write(11); //OFF
delay(100);
vacuumServo.write(60); //0ON
delay(5000) ;
vacuumServo.write(11); //OFF
delay(3000) ;
digitalWrite(13, LOW);

flgl = 1;

flg2 = 0;

Serial.println(flgl);

Serial.println(flg2);
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// if (-1 <ry < 1) {
// flg = 0; //000000000OO00Oo0OODO

// '}
}

\end{1lstlisting}
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