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Abstract

The first purpose of this project is designing, making, launching and operating the very
small artificial satellite called CanSat. And it is learning basic knowledge, such as space
engineering, electrical engineering, electronics, material engineering, and communication
technology, Furthermore, we learns about project management ability or group work.
This process refers to an ARLISS (A Rocket Launch for International Student Satellites)
project, and undertakes it.

An ARLISS project is a contest perform using the small satellite called CanSat. CanSat
is the small satellite which packed the function into 350ml can size. The CanSat is
launched by the amateur rocket in the sky of about 4,000m. Afterwards, it sails aiming
at the goal with sensors such as GPS and camera. At this time, it is operated by an
autonomous control system. The final judgement is judged by the range of distance and
the flight log. We execute the mission based on the ARLISS project.

This project is a continuing project from the year before last. Then, we aim for the
progressive result.

Keyword CanSat, ARLISS, space engineering, electronics, transmission control
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Designing, Making, Launching and Operate Very Small Satellites
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GpSOODOOOOOOOO
gobodgbboobod
gobooobgoooo
gopbooooobgo

goooooboooboon

CPU
0000000000000 H83694F D 0000 Sunhayato0O MB-HSAO OO O OO
OoooooGPSOO0O0ODOOO0OODODOOOOOOOOOEEPROMOOOOO 3000
goboooboobbooboooboobboobboooboooboobboobboon
ooooooob0oboOoooboOoDO0boboboOoDO0DbOO0OO0oDO0oDbDOobOOOOOD 42mm x
76emm 0 0000000000D0O0O00OO0DOOO0O0O0 BOODODOOODOoOooOoOooooo
0000000000000 000HS-3694F 00000 Sunhayatod MB-HSA OO OO OO

gooooono

O000000000ooooooD ROMOOOOO0O000O0OO0O0000000000O0o0o0oon
goboopobooboooboobobooboooboooboo

ROM OOOOOODODOODOODODODOOO EEPROM 0O OOO0OOO EEPROM O
512Bit(=64Byte) 000000000000 ODOOOOODOOOODOOOOODODOOOODODOO
goo

O0o0oO0o0oO0oOo CIRCUIT DESIGNOO MU-100000000000000O00O000O00
gobuodgbbogbooobuoobboobboooboobboobobooboonobad

OOoO0OMU-10000 50mmx 30mmx 9mm 00000000000 OO0OOCOOOO
goboopoboobobooboooboobobuoobboobooobooonoo

GPSOOOODODOOD

GPSOO0ODO0O0ODODO0OOOO0ODOOOOONDOODO GH8OODODDODOODOOOO2Imm x 21lmm
0000 GPSO0OC0OO0O00000OODDOOOOOOUOODOODOOOOOOOO

GH-800 03.1vOOOOOOOOOOOOODOOOOOOOoOoOooOos0vOoOoooooooo
003.0v0Oo00ooooooooooooooooooooooooooooooooog
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O00GH-80OOUOOOOUO0O00000o0oo0oooooooouoooooooooooog
goboooobooboboobbooboooboon

gobogooobdad
ooboooboobooobooboboobooo
goboobobooboooboobbuooboooboobboobboooboooboon
goboooboobbooboooboobboobbooboooboobboobboon
gobuogobogbbooboobbooboo

gooooon

gobodgoboobbooobuoobbooboooboobboobobooobooboboon
ooboooboobooooboon

oopoOo3.o0vooooOo 15.66mmx 00 2rmm 0000000 CR-20 2000000000
ooooOdevOUOOOOODOODOOOO

000000000000 000CR20000000000000 100000000000
ooboobobo0obobo0obooobooboboobooo

goognd

oboboboboboboobooboobooboobooboobooooobooon

H8-3694 0 RS-232CO00 TXD(OOOO)ORXD(ODODOD)OODOOODODOODODOOOOO
TXDO MU-1TORXDO GPSOOO0OO0ODOOOOOOOOOOODODO MU-1O000O0ODOOO
O0000oOTXDO GPSOO0O0DOO0OO0OOOO0O0OODOOOGPSOOO0OOODOOOOOOOO
googd

EEPROM O CPU 0O O SCL(Serial CLock)O SDA (Serial DAta) 0 O 00O OO SCLOSDA O
12C(Inter Integrated Circuit) 00O 0000000000 0ICO00 10000000 200
gobogopobuogbboooo

0000000000 00o0oooo0oooooooooooooooocpPUOOOn 820
goboooobooobod

O00000ooopoooooogs0vVOOoDooooooooooooocCcPUDOOOoOoO
OO0OEEPROMOGPSO0000O000OO0O0OOOOOOGPSOOOOO 3.0VvOoOOO0OO0O0oOO
goboooboobooboooboo

ooy b bbb LDD DB
goboooboobbooboooboobboobbooboooboobbuoobboon
0002000000000 50mmx 700 50mm x 66mm 000000000000 0O000O0O
goboooboobboobboooboobbooboboobboobooobobooboboon
gobooobdoobbooboooboobboobbooboooboobboobboon
gooogobogo

goboooobooobooo

ooo:000
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5.1.2 000

GPS

000 GPSOODDOODO0ODOUOODOODODONOOOD0OOODDOOOODOOOODOOODOO
(00DO0D0O000O00O0O0DO0DO0DO0ODO0ODO0ODO0OO0O0OO)O0OO0OOO SCIoOoOooooOO
O0000O0indatad0 00000000 Oxe0UOOOOOD0ODOOODOOOOOOOOOOOODO
oobOOo00bOOoOo 2300o000oo0obooooo0ooboobooOooo

/1000000 */
if(in_data == (char)0xe0){
i=0;
while(1){
gpgga_datali++]=in_data;
if (gpgga_datal[i-1] == (char)Oxea) break;
in_data = SCI3_IN_DATAQ);
}
¥y//100000000

000000000000 0000000 gpggadataJOOODOODOOO0OOODOOOOOO
oobooobooboooboooboobooo

/* 0000000 */

if (gpgga_data[0]==(char)Oxe0 && gpgga_data[22]==(char)Oxea)q{
gdd:
gdd:

}

000000000000000000000 GPSOODOOOODODODOOOOODDOOOOOO
goboobobooboooboobboobooboboobooboo

gooognd
gobooobo0obboo0oboooboobboooboobDboobobooobooobooo
ggoobooboooobbboooobbboooobobbooooobbboooobobbooon
goboooboobobooboooboobobuoobboooboooboobbooobboon
gobuodgbbogboooboobbooboooboobbooboon

// 0000000000000
char falconine (long gps_datal6]){
// 00
line_func  pn;
line_func pn2;
line_func gn;
double tan_theta;
// 00000000000000000000000 doubledOOOOOODO
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double p_x = (double)prev_gps[1] * 0.0001;
double p_y = (double)prev_gps[0] * 0.0001;
double n_x = (double)gps_datal[l] * 0.0001;
double n_y = (double)gps_datal[0] * 0.0001;
double g_x = (double)GOAL_LNG * 0.0001;
double g_y = (double)GOAL_LAT * 0.0001;
/*

* JO0O0O0O0O0OOOO "o" 0bObObObObOoO00o0ddoooooooooooooo
*/
if ( prev_gps[0] == 0 || (prev_gps[0] == gps_datal[0] && prev_gps[1] == gps_datal[1]) )

return ’n’;

/* PNOODOO %/

ph.num = n_y - p_Y;

pn.den = n_x - p_X;

if(pn.num == 0 || pn.den == 0){

pn.slp = O;
pn.ipt = -1;
} else {
pn.slp = pn.num / pn.den;
pn.ipt = -1.0 * n_x * (pn.num / pn.den) + n_y;

/x PN O000O =/

pn2.num = pn.den * (-1.0);

pn2.den = pn.num;

if (pn2.num == 0 || pn2.den == 0){
pn2.slp = 0;

-1;

pn2.ipt
} else {

pn2.slp = pn2.num / pn2.den;

pn2.ipt = -1.0 * n_x * (pn2.num / pn2.den) + n_y;

/* GNOODOO %/

gn.num = n_y - g_y;

gn.den = n_x - g_X;

if(gn.num == 0 || gn.den == 0){
gn.slp = 0;
gn.ipt = -1;
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} else {

gn.slp = gn.num / gn.den;

gn.ipt = -1.0 * n_x * (gn.num / gn.den) + n_y;
}

/* PNOGNOODODOO0DOO0DO000 =/
tan_theta = (gn.slp - pn2.slp) / (1.0 + (gn.slp * pn2.slp));

/*
* JO0O00oOoogo
* JO00O0O0O pos1O0pPoSs 0000000 ODOODOO
* 0000000000000 0o0O0oD0ooDooDoDoDoog
*/
// X0000
if( pn.num == 0 ){
if(p_x > n_x){
if(n_y > g_y && n_x > g_x)
return ’R’;
else if(n_y <= g_y && n_x > g_x)
return ’L’;
else if(n_y > g_y && n_x <= g_x && tan_theta <= TAN_60)
return ’r’;
else if(n_y <= g_y && n_x <= g_x && tan_theta <= TAN_60)
return ’1’;
else
return ’n’;
+
// p_x <= n_x
else {
if(n_y > g_y && n_x <= g_x)
return °’L’;
else if(n_y <= g_y && n_x <= g_x)
return ’R’;
else if(n_y > g_y &% n_x > g_x && tan_theta <= TAN_60)
return ’1’;
else if(n_y <= g_y && n_x > g_x && tan_theta <= TAN_60)
return ’r’;
else

return ’n’;

}
// Yoooo
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else if ( pn.den ){
if(p_y > n_y{
if(n.x > g x && n_y > g_y)
return ’L’;
else if(n_x <= g_x & n_y > g_y)
return ’R’;
else if(n_x > g_x &% n_y <= g_y && tan_theta <= TAN_60)
return ’1’;
else if(n_x <= g_x && n_y <= g_y && tan_theta <= TAN_60)
return ’r’;
else
return ’n’;
+
// p_y <=n.y
elseq
if(n_x > g_x && n_y <= g_y)
return ’R’;
else if(n_x <= g_x && n_y <= g_y)
return ’L’;
else if(n_x > g_x && n_y > g_y &% tan_theta <= TAN_60)
return ’r’;
else if(n_x <= g_x && n_y > g_y && tan_theta <= TAN_60)
return ’1’;
else

return ’n’;

}
// PNOOOOCOOO0O0
else if (pn.slp > 0){
if(p_x > n_x){
if(g_y > (pn.slp * g_x + pn.ipt) && g_y > (pn2.slp * g_x + pn2.ipt))
return ’R’;
else if(g_y <= (pn.slp * g_x + pn.ipt) && g_y > (pn2.slp * g_x + pn2.ipt))
return ’L’;
else if(g_y > (pn.slp * g_x + pn.ipt)
&% g_y <= (pn2.slp * g_x + pn2.ipt) && tan_theta <= TAN_60)
return ’r’;
else if(g_y <= (pn.slp * g_x + pn.ipt)
&% g_y <= (pn2.slp * g_x + pn2.ipt) && tan_theta <= TAN_60)
return ’1’;

else
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return ’n’;
}
// p_x <= n_x
else {
if(g_y > (pn.slp * g_x + pn.ipt) && g_y <= (pn2.slp * g_x + pn2.ipt))
return ’L’;
else if(g_y <= (pn.slp * g_x + pn.ipt) && g_y <= (pn2.slp * g_x + pn2.ipt))
return ’R’;
else if(g_y > (pn.slp * g_x + pn.ipt)
&& gy > (pn2.slp * g_x + pn2.ipt) && tan_theta <= TAN_60)
return ’1’;
else if(g_y <= (pn.slp * g_x + pn.ipt)
& g_y > (pn2.slp * g_x + pn2.ipt) && tan_theta <= TAN_60)
return ’r’;
else

return ’n’;

}
// PNOODOOOO0O0OO0O
else if (pn.slp < 0){
if (p_x > n_x){
if(g_y > (pn.slp * g_x + pn.ipt) && g_y <= (pn2.slp * g_x + pn2.ipt))
return ’R’;
else if(g_y <= (pn.slp * g_x + pn.ipt) && g_y <= (pn2.slp * g_x + pn2.ipt))
return ’L’;
else if(g_y > (pn.slp * g_x + pn.ipt)
&% g_y > (pn2.slp * g_x + pn2.ipt) && tan_theta <= TAN_60)
return ’r’;
else if(g_y <= (pn.slp * g_x + pn.ipt)
000000000& g_y > (pn2.slp * g_x + pn2.ipt) && tan_theta <= TAN_60)
return ’1’;
else
return ’n’;
}
// p_x <= n_x
else {
if(g_y > (pn.slp * g_x + pn.ipt) && g_y > (pn2.slp * g_x + pn2.ipt))
return ’L’;
else if(g_y <= (pn.slp * g_x + pn.ipt) && g_y > (pn2.slp * g_x + pn2.ipt))
return ’R’;
else if(g_y > (pn.slp * g_x + pn.ipt)
O00000000& g_y <= (pn2.slp * g_x + pn2.ipt) & tan_theta <= TAN_60)
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return ’1’;
else if(g_y <= (pn.slp * g_x + pn.ipt)
O00000000&& gy <= (pn2.slp * g_x + pn2.ipt) && tan_theta <= TAN_60)
return ’r’;
else

return ’n’;

// 000000000000O000O0ooooooo

return ’n’;

ggooooooooooooooooooooooooooooobobobbbbbbbbobo
00000000000+ 30 000000 0ODOODODODOODOODOOD+ 60° OOODOODO
O0O0OSRVxO000O0O0OooOoO 30° 00o0oooooooooooon

// 00000
void Motor_Ctrl(char drn){

// 0000

if( drn == ’r’){
TW.GRB = SRV_r;

}

// 0000

else if( drn == 'R’ ){
TW.GRB = SRV_R;

}

// 0000

else if( drn == 1’ ){
TW.GRB = SRV_1;

}

// 0000

else if( drn == L’ ){
TW.GRB = SRV_L;

}

// 000000000000 00000000

else {
TW.GRB = SRV_N;

}

wait (100000);

return ;

Group Report of 2006 SISP -19 - Group Number 5-B



Designing, Making, Launching and Operate Very Small Satellites

EEPROM

000 EEPROMOOOOCOOO0OODOOOOO0OODOOOOOOOOOOGPSODOOOOO
oo00oO0o0oO000 l0o0oU0oU0oUoOU0oDO0ODO0DO0oDOOM:(DO00)—0OD00DODOD
ooboooboobooboo0oboooboobbooboooboobboobobooobog

EEPROM_ByteWrite(&eep, ’M’); eep.MAddr++;
EEPROM_ByteWrite(&eep, ’:’); eep.MAddr++;
// eeprom [ char 000 0O00OD0ODOOODOOOOO
for(i=0; i<6; i++){
for(j=0; eep.MAddr < (eep.MemSize * 128L)
&& gps_data_str[i] [j] !'= ’\0’; eep.MAddr++, j++){
if (EEPROM_ByteWrite(&eep, gps_data_str[i] [j]1) <= 0){

break;

}

EEPROM_ByteWrite(&eep, ’,’);

eep.MAddr++;
}
//0000000000
EEPROM_ByteWrite(&eep, ’,’); eep.MAddr++;
EEPROM_ByteWrite (&eep, SRV_drn); eep.MAddr++;
EEPROM_ByteWrite(&eep, ’|’); eep.MAddr++;

goboooboobobooboooboobboobbooobbooboboobobo

goo:000

5.1.3 00O

o0 1ooomdOoogoobooooobobooboooo0ooooobDU0oobDUoobDOooODbUoboDbOo
gooo

goo:000

5.1.4 OO0

gogoooboooooboobobooobobboooooobooooobobboooobobooo
ooooooobOOo 1ooomOO0DbOOO0OOO0OOCOODOOOODOOUODOOOODOODOOObOO
oobooooboo

gboo:-g00o
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5.2 LOOOOODDOO
5.2.1 00O

oooo0ooobooO0oOo0obooOooOOobOo0obOoOoOo0oOoH8sODOoOOODbDOoOoOoODoOoO
oobooobooboboobboooboo

goboobobooboooboobbuooboooboobboobboooboooboon
goboooboobbooboooboobboobbooboooboobboobboon

gobuogobuogbbooboogboobboobbooboooboooobg

gboo:-00o

5.2.2 0O0O0O

OooooGpPSOO0D0OOOO0OODOOO0OOOOOODODOOODOOOOOOOOOOOn
gobooobuoobbooboooboobboobbooboooboobbuoobboon
gobuooobuogbbooboooboobbuoobbooboooboobbuoobbogb
gobooobooboboobboooboobboobboobboobooobooobooo
gobooooboobbooboooboobboobobooobooobooboboobboon
ggooooooooobobboboboooooooooooooogoooooooooooooo
ooooooooobbobbbobobbobbbbbbbbboooooooooooooooog
goboooboon

goo:000

5.2.3 00O

oooobooo0 BOobOOoOOoOoOOoOUOOODObDOOOODODObDObOOUObOObOODO
goboooboobobo0obboooboobDbooboboobboooboooDbooobooo
000000000000 00O0000O00DO0000DO000000nD 30mlOOOOO 12cm
goboooobuoobbooboooboobbuoobobooboooboobboobboon
O3mlO000000000000000000D0DO0OO0O0O00

goo:-000

5.24 00O

gobooboboobboooboobbooboooboobboobboobooboboon
OO00000o0oooWebOOOODOOODODOOODOOOODODOOODOOODOOOODOOOO
0000000000000003000000000000000000000STYRUS P20
000000000000 0oDoO04000000000000000D0D000DODOO0OOOO0ODO
gobogooboooboobboobo

ooboooooooobood remboOdO0OOOdOU0ODOUODOOO0OOOODOODOOOODOOO

Group Report of 2006 SISP -21- Group Number 5-B



Designing, Making, Launching and Operate Very Small Satellites

gobooobooboboobboooboob0boobobooobOboooboooDbooobooo
goboooboobboobboooboobboobboobbooobooboboobboon
goognd

gobodgbbooboooboobbooboooboobboobobooboboobbogn
ooboooboo

gobo:000

5.3 LOODOO

20060 120 230000 700000000000 0OO0OCAMUI(D0D)00000OOO
ooooobOO0o0ool1000ob0oOoboOg 20000 200000000 200000D0O000OO
CAMUIOODOOO0OO0O0O0 28mO000 120mmO00 19kg0 00 80kgf 00 OO0 DD OODOODO
goboooboobboobboooboobboobboobbooobooboboobobooo
goboopobooboboobooobuoobboobooobooboboobboon
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goboooboobboobboooboobboobboobbooobooboboobboon
gobogobuoooboobbooobo
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0?700000000000000C00000000D0DDOOOO0OO0000O0OODODO0O0O0OO
00000000 (0000000000000 0D0O0)000D0O0D0DO0D0O00OD0O0O0O0OoOO
0000000000000000000AO0O0000O0DBOOODODOOCOOO0OO0DOODOOO
0000000000000 0C000000000000000O000000D0O0O0O0000O0
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00000000000 0D00000000000000D0000 DOOOO ADOOOOOO
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el OO0

6.1 UU0U0O0O0O0dooooooad
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gobooobo0obboo0oboooboobboooboobDboobboobooobooo
goboobobooboo
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gobooboboobboooboobbooboooboobboobbooboooboon
gooogooog

goo:-00n
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OO0 C Oooo
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