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Abstract

In recent years, project learning has begun to be introduced not only in specific sub-
jects such as mathematics and English, but also in junior high schools, high schools, and
universities as a learning format to tackle achievement of goals. There are a wide variety
of themes for project learning, from social issues to scientific fields, natural ecosystems,
and space engineering. Among them, CanSat is an example of space engineering efforts.
CanSat is an abbreviation that combines Can, which means a can, and Satellite, which
means a satellite, and refers to a micro-simulated artificial satellite shaped and shaped
like a can. CanSat needs to search for solutions to many problems that are encountered
in actual satellite development.

This group has been designing and operating CanSat, which is an open class size of the
general 350ml class size and open class size. Open class size refers to the CanSat cate-
gory with a diameter of 146mm, a height of 240mm, and a weight of 1050g or less and a
limited weight. We have been planning activities such as design and development since
May. However, due to the influence of the new coronavirus infection(COVID-19), school
restrictions were set and school activities were not possible. Therefore, the schedule was
changed drastically and activities were mainly conducted online. In addition, not only
the school attendance restrictions but also the start time of the activities was slightly
delayed, so it was not possible to carry out smooth activities as expected. As a result,
since it was in the stage of preparation and idea, it was not possible to assemble the
base and structure, electronic parts and concrete design, and the results for the set is-
sues could not be obtained. However, the basic knowledge of CanSat and the structure,
problems and issues of CanSat considered by participants in the past competitions, and
their correction points were preliminarily researched, and based on this, we conducted
brainstorming on the structure and mission of CanSat to be produced , we were able to
put together a concrete opinion.

After the summer vacation, some school attendance restrictions were lifted from Oc-
tober. While there are still many online activities, members gather once every one and
a half weeks and can now make concrete parts using the university’s workshop. The
members decided to take charge of each field such as communication, flying objects,
electrical equipment, and structure, and proceeded with the production, but since they
were the person in charge of that field to the last, regardless of the field, the members
helped each other. We were working on it. The period from the start of full-scale work
to the final announcement was only about two months, but we were able to complete
the deliverables before the announcement. After completion, we conducted running ex-
periments and drop experiments at Sasanagare Dam and repeated adjustments. From
the experimental results, we were able to consider future prospects.

Keyword Space Engineering, CanSat, Micro Satellite, COVID-19, Online
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NEFGFTERETHRE, SEEEL X ERBELEZET 2E1DTFoN5, RTH—N—IZD
WTIE, AMEEE REL TEHRTOMLARVWESICT2H, Y—ROBERFEEZRELTIELL
BET 2L 2H. "—Fvx7 - V7 v x7WifERELTEREDEEE T 2H,
BEVZBTIONZ 7LD Y XL TE2HEERDITFONDE, 7uY 2 b LTE, SR EE
N— 2R D & 5 R B %Z LT, R4 CanSat BHICSMLIZWEEZTWS, T/ SHEE
B NTARERRHGRE B R NPT TIEN LTV HED, Zo7/ud =7 MBI 2HEER
SHROBEETH 5,
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(% 3CE: /IMATER)

7.3 7O MIHITBZBEHDIEE
7.3.1 {ERKNR

BN —=7BNTH—N—OMERZHY L, e — X —BEEE2HE. (FRL, X
Too TRT5 AMERS —EEHEL L, 0 —N— EERET T ABICHI O SR IET S T u s
T LEMER LTz, RBCBVTE, BAPRICR 52 RIETE223 70 —7ATHEL, B
EDPDRX Y N=BREZRLDVENERTDERIBNE DT Lz, . MiOEH T, 232
==Y a VAR TRAIYN=CEHET L BHoT270, BTEZEALEZLRVWESITL -
MhaIa=r—yarviebh, BEAMS»rNL EIHFORRE—EHOHFTHKRLTH S
BRI X518D7,

CXSCE: A AR

7.3.2 kFHIWIE

HIATIE B V=7 0FERLZHY Lz £ 2RI —T 4 Y 70ERLD A V-7 DFRLL

REWATo720 AVAN—DEASHEGERI B> TRETEZICH, NEDN Lo EbS LS
RBFEREERT 2 Z 228D, HEMNPTHICBELTIE B Zv—7F0 7275 aERoiEY ¢
o7z, MUTH & OB PHIE R DR 2 MmN Uz,
BT, I EYMORKOBEEY 707 A TH L, HEYORKIIEEICKIT L, TX2IRD
T, BEPX Y7 F Rk Z L OBV LI BRI ZHEH L THRICEEL LI E
Ao MEDE—R—%2HZ2THEP. 3WEZHRET 20D BETERPL. Ny 7V —RY¥
DRIBICHRE LRI ROV DDRBRIZREEER LT 7075 ATRETTE0D
HIWEHES, GPS OFMEEIG T2 707 AEER L7, i KELBEEKROBF ., 7u—
F v — P DIERZAT 5 720

CXSCH: KFFHE)

7.3.3 HEBHEFE

TuY =l b —X—r LT, EROEHRER, 2722 —VER AR, HEEE L o#
ERMBIFTE IR EIT o 720 TEERBOEMIC K 2R Y 2 — NV EH, ZAHCEWEYOLEHE SO
HUEER, RETEOLEREA Y A—ICEEZE L, 70y =7 b OEITICE U TSI
JEL &S eIz, /20 BZA—T70or—AN—{FEICBII2EERL 0 VEH, £—X—0H)
7 v 72 saEl. EEPROM EMHINZENERREV D07 S AMERZHEY L, @ETIELY
H & PCOREZITV. PC 25 CanSat @ GPS 7— X0 — N—DAWTW\ 5 /T MAME, HIEH
RETOHBMLREZ Y 7 VXA A TRIEMNCAIBIETE 2 X 512 L, AL L 72 7 — &3l HE
JEE LT, ERRR, EITOo0ME2TA%L51cneLTLlon»bh L%, L2L. EEPROM
WX BRI T — X DHIFITIIRM L, MEPE- XX TH D, T, v —N"—DFHNTFH L7
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E—Z—0OTEFERE 774 X -T2 2> 7 FEIEOFRN 21T 5 72,

OXSCH: U T

7.3.4 NEHRS

AR R T T B Y 2 7 PR L TRESEHRTE 2, I—T7 4 Y7 HEMmcEREZH L, &
RNCB o 72T QBB Lz, £/ TRz 7 XU N—DaIa=Fr—aryrRYUNC
LTALA—=FA=—DEEHND IRTIENTER, BDMHERZITOI I TI—T 1 Y ITHNERHE
BrRsHEEZITA . EROBELVOHBIML., EiKoREio M b EEIE o 5SS
MY N=DHKR=+2ITo7%, RO TR 27 MTEMTE /2 B EIFEREETH 5, H
R & B DRI R ERANDBFHRDIFATNT 21T o720 Fo. BT ERHOEEMERFMRD
X VTF U RE TN, HROIEGFHEEDL I RIFERT LI TE,

C%CE: M ERSE)

7.3.5 IME

HEL L TEB V=DV —T V) —R =2 BIL—TORITHRE TR0 LR BiieE
WKHYE Lz, 20 =7V =K =2 L& HEORIEVARRZEL? L T2EDR 7 Y 2 — L %1
B-EHL, X AN—DFEZXEWMD ANTz5 2 THHDOE X TREWZHWZ T Lk, RITHRHE
B LTE 774 X—DEARFEDP MR EITo72e TR I LFRE LT, FINV—TT—
JCHBEL D 25 R EAOHER I —F 4 VL —LOEEL, NTDBIERITo 7, BT
LTCiE. 794 X—08lifEtie n—N—on Z@fiziTo/, 7udz2 b X N—¥ LTI,
B& BRI OV TR TF = v 7 L, BBIICERZ Lz, 720K, MERBER
ZREAMEIC L TER S 2 X5 WLz, BifiTld. BEXZ2 T BR 2 2 e sk s. k&%
HoTLESENE o720, BIFTRRERZEL L, X AN—DERPEET I LS ICHET
ZHET, FRC 7 7 tED 3 Z e k=,

(XCE: /PATE)
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T A ERLAET7OTSL4

TR T 7 v 27 2% Google drive THHE T2 Z RN TE S,
URL:https://drive.google.com/drive/folders/1TcqmnKrk3qG7drcy APgbWIQxIcWnfqrR 7usp=sharing

BERHTO0J5LDY—XI—F (Arduino)

/#————CanSat2020_.B.ino———/
#include ” _Cansat2020_B.h”

#include <TinyGPS++.h>

#include <NeoSWSerial.h>

#define DELAY_TIME 100

double new_alt = 0.0;
int SetEEPROM_next =
TinyGPSPlus gps;
NeoSWSerial mySerial (10, 11); // RX, TX

GPSData targetData = {41.8398094177, 140.7663421630, 103.900, 0.0};
Servo myservo;

GPSData nowData = {0.0, 0.0, 0.0, 0.0};

double direct = 0.0;

bool endTask = false;

unsigned long lastUpdateTime = 0;

unsigned long setXBeeCount = 0;

bool ServoOpen_value = false;

WaylInfo info;
String eeprom_str =

0; //BHAED T FL RAODME

99,
)

void setup () {
Serial.begin (9600);
GetGPS_setup ();
SetMotor_setup ();
GetDirection_setup ();
// put your setup code here, to run once:

myservo.attach (13); //myservo.attach(13,500,2400);
Serial.println ("#START” );

}

void loop () {
GetGPS () ;

if (lastUpdateTime + DELAY.TIME < millis ()) {
GetDirection ();
info = CalcWaylInfo(nowData, targetData);

if (!endTask) {
// put your main code here, to run repeatedly:
if (EscapeContainer (nowData)) {
GoToTarget (
info ,
direct
)i
}
}

ServoOpen ();

if (info.distance < 9.0) {
/] % T K E
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endTask = true;
SetMotor (0, 0);
eeprom_str = " Gaol!!;

}

if (setXBeeCount == 0) {
SetXBee ();
//SetEEPROM (eeprom_str );

}

setXBeeCount++;
if (setXBeeCount > 2.5) {
setXBeeCount = 0;

}

lastUpdateTime = millis ();

” .
)

[ CalcWaylInfo.ino———— */
#include ” _Cansat2020_B.h”

#include <TinyGPS++.h>

#include <NeoSWSerial.h>

J/BREM BNt oE®R» 5. B A0 A BHEFHEST 2
WayInfo CalcWaylInfo(GPSData nowData, GPSData targetData) {

WayInfo Info = {0.0, 0.0};

Info.distance =
TinyGPSPlus :: distanceBetween (
nowData. lat ,
nowData. lon ,
targetData.lat ,
targetData.lon);

Info.direct =
TinyGPSPlus :: courseTo (
nowData. lat ,
nowData. lon ,
targetData.lat ,
targetData.lon);

return Info;

/+xEscapeContainer.inox/
#include ” _Cansat2020_B.h”
#include <math.h>

#define EscapeContainer - MPS_AS_STOP 5 //#HE 2 Z O T o K. &M & &

#define EscapeContainer ALT_AS_STOP 1000000 //H M H & o @ E £ 2 2 O L FTIiTi o &K
A M A E

#define EscapeContainer.TIME_AS_STOP 210000 //% #i & ¥ & ¥ 3 7= ®» O K i (ms)

#define EscapeContainer NICHROME_TIME 5000 //% — XK 282 L TH» 6 - X H XMW I T
D K

#define EscapeContainer ESCAPE_TIME (EscapeContainer NICHROME_TIME + 4000) // Bt H B 12
[ A S ]

#define EscapeContainer . ROTATE_TIME (EscapeContainer . ESCAPE_TIME + 10000) // Mt t # 1
i (Kt omid) 52 KM
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int EscapeContainer_stopTime = 0;
unsigned long EscapeContainer_stoppingTime = 0;

J/ &M LieRary s rrro L, MEPET T LiEtruez BT,
bool EscapeContainer (GPSData nowData) {

return true;

eeprom._str = "ESCAPE_CONTAINER : 7;

)

J/EEHE e RE o E - FUB

if (EscapeContainer_stoppingTime == 0) {
eeprom_str.concat (” Wait; ”);
ServoOpen_value = false;
// & 1k A E

if (fabs(targetData.alt — nowData.alt) <= EscapeContainer_ ALT_AS_STOP && fabs(
nowData.mps) <= EscapeContainer_ MPS_AS_STOP) {
//E#®E Y Ty S
EscapeContainer_stopTime += DELAY_TIME;
// & 1k ke E
if (EscapeContainer_stopTime >= EscapeContainer_TIME_AS_STOP) {

// 15 1k kR B

EscapeContainer_stoppingTime = millis ();

}

} else {
J/1E LB Y P Yy b
EscapeContainer_stopTime = 0;

}

} else {
eeprom_str.concat (” Escape; ”);
ServoOpen_value = true;

if (millis() <= EscapeContainer_stoppingTime + EscapeContainer NICHROME_TIME) {
/] — KRB XD

} else if (millis() <= EscapeContainer_stoppingTime + EscapeContainer_.ESCAPE_TIME
) A

// i &

SetMotor (—255, —255);

} else if (millis() <= EscapeContainer_stoppingTime + EscapeContainer_. ROTATE_TIME
) |

// [ ¥4

SetMotor (255, —255);

} else {
J/ B g T

return true;
}
}

VAL I A= S A R S N
return false;

}

/#—————GetDirection.ino———————x/
#include ” _Cansat2020_B.h”

#include <Wire.h>

#include <math.h>

// BMXO055 MM#EEL>HDI2CT FL R

#define Addr_Accl 0x19 // (JP1,JP2,JP3 = Open®i)
// BMXO055 YxAfntryr¥+aoIlI2C7 FL X
#define Addr_-Gyro 0x69 // (JP1,JP2,JP3
// BMX055 B&tr¥o0Il2C7 KL 2
#define Addr_Mag 0x13 // (JP1,JP2,JP3 = Open® )

Open® )
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#define Two_-PI 6.28318530718

/] v —o0EERET S0 - N EK
int xMag = O0;

int yMag = O0;

J/ R Y — D om K w b

int mag-x_min = INT_MAX;
int mag_x_-max = INT_MIN;
int mag_y_min = INT_MAX;
int mag_y-max = INT_MIN;

void GetDirection_setup () //BMXo#I#ifk

{
Wire. begin ();
GetDirection_Init ();
delay (300);

}
/
void GetDirection_Init ()
{
Wire. beginTransmission (Addr-Mag ) ;
Wire. write (0x4B); // Select Mag register
Wire. write (0x83); // Soft reset
Wire.endTransmission ();
delay (100);
/ //
Wire. beginTransmission (Addr-Mag ) ;
Wire. write (0x4B); // Select Mag register
Wire. write (0x01); // Soft reset
Wire . endTransmission ();
delay (100);
/ //
Wire. beginTransmission (Addr-Mag ) ;
Wire. write (0x4C); // Select Mag register
Wire. write (0x00); // Normal Mode, ODR = 10 Hz
Wire.endTransmission ();
/ //
Wire. beginTransmission (Addr-Mag ) ;
Wire. write (0x4E); // Select Mag register
Wire. write (0x84); // X, Y, Z—Axis enabled
Wire . endTransmission ();
/ //
Wire. beginTransmission (Addr-Mag ) ;
Wire. write (0x51); // Select Mag register
Wire. write (0x04); // No. of Repetitions for X-Y Axis = 9
Wire.endTransmission ();
/ //
Wire. beginTransmission (Addr-Mag ) ;
Wire. write (0x52); // Select Mag register
Wire. write (0x16); // No. of Repetitions for Z—Axis = 15
Wire . endTransmission ();
}
J/ BRI DKo KA WG
void GetDirection () {
direct = 0.0;
int data[8];
for (int i = 0; i < 8; i++4)
{
Wire. beginTransmission (Addr_-Mag);
Wire. write ((0x42 + 1)); // Select data register
Wire.endTransmission ();
Wire.requestFrom (Addr_-Mag, 1); // Request 1 byte of data

// Read 6 bytes of data

// xMag lsb , xMag msb, yMag lsb, yMag msb, zMag lsb, zMag msb
if (Wire. available () = 1)
data[i] = Wire.read ();
}
// Convert the data
Group Report of 2020 SISP - b4 -
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xMag = ((data[l] << 8) | (data[0] >> 3));
yMag = ((data[3] << 8) | (data[2] >> 3));

// & K &N EE
if (xMag < mag_x_min) {

mag_x-min = xMag;

}

if (xMag > mag-x-max) {
mag_x-max = xMag;

}

if (yMag < mag_y_-min) {
mag_y-min = yMag;
}

if (yMag > mag-y-max) {
mag_y-max = yMag;
}

int mid.x = (mag_-x_max + mag_x_min) / 2; //"H Mx
int mid_.y = (mag_.y-max 4+ mag_y_min) / 2; //H Ry

xMag —= mid_x;
yMag —= mid_y;
direct = atan2((double)yMag, (double)xMag) * (180.0 / M_PI) + 180;

[#—————GetGPS.ino———————x/

#include ” _Cansat2020_B.h”
#include <TinyGPS++4.h>
#include <NeoSWSerial.h>
int i = 0;

void GetGPS_setup () {
while (!Serial) {
; // wait for serial port to connect. Needed for native USB port only
}

// set the data rate for the SoftwareSerial port
mySerial.begin (9600);

}

/* B AE O GPSIE#H % WG =/
void GetGPS() {
while (mySerial.available() > 0) {
char ¢ = mySerial.read ();

//Serial .print(c);
gps.encode(c);
if (gps.location.isUpdated())

nowData.lat = gps.location.lat ();
nowData.lon = gps.location.lng ();

}

if (gps.altitude.isUpdated () && gps.altitude.meters() != 0.0) {
nowData. alt = gps.altitude.meters ();

}

nowData.mps = gps.speed.mps();
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/#————GoToTarget . ino
#include ”_Cansat2020_B.h”
#include <math.h>

—

#define TwoPI 360.0 //

/xEO D oFREHRoOMEDODERE H WV T,

HH AL T 2%/

/*waylkCalcWayIlnfoO HEMSA I TOHFEMHM L HEMSAOMNEDOF—XHP A>T53
direct CHEDODHT DR WT WS HHODOF—ZXHMPA>TWSDBx/

/*
T— LM EFFIOMBERNICANRIERT
IO W T O T RS

H b v
fE @ #i PF0O~360
HbwvwAaEofiH:3607720

2D ZEZHWVBEIKRI0ET I 2 T~YAFADBDH,EW

B2 OHWTW?2EE -

HE M &S om &

7Ty Xk
FEL: BomMWwWTW3 HFM — HEMSRO W =
FBE2 B OMmMWT W2 M — HEM A FA =
FE3 B OMWT W2 M — HEMEAO A =
¥ or f%iE
4 B DA WVWTWS A — HEWMSEOHFHE =

3157360 or 0745 o W 4 it
457135 O M A D X 4 ¥ & 8 » T
1357225 O K ¥ B 60 DX A4 Y %90 E [

2257315 O H O X A4 ¥ %2 8 » T

*/

void GoToTarget (WaylInfo way, double direct) {

double GoToTaget_direct = fmod(way.direct — direct + TwoPI,

eeprom_str ?GOTOTARGET : 7;
if ((GoToTaget_direct <= 45 && GoToTaget_direct
&& GoToTaget_direct > 315)) {
SetMotor (255, 255); //#i i

eeprom_str += (” Forward; ”);
}

else if (GoToTaget_direct <= 180) {
SetMotor (255, —255);// % [ #x
eeprom_str += (” Left; 7);

}
else if (GoToTaget_direct > 180) {
SetMotor(—255, 255);// 4 [l #
eeprom_str += (” Right; ”);
}
}

/*
#include

—ServoOpen.ino——
” _Cansat2020_B .h”

void ServoOpen () {
//pinMode (13, OUTPUT);
if (ServoOpen_value
myservo.write (0);
} else {

myservo.write (155);
}

}

true) {

SetEEPROM. ino——M—————
? _Cansat2020_B .h”
<EEPROM. h>
<stdlib .h>
<string.h>

/*

#include
#include
#include
#include
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/*
H XA A
S MmAELODforXEa XY+ 77T 3
gt AL
> HZAADforXEa XY IET7TYMT B
*
/

void SetEEPROM(String data) {

byte buf[8192];

int len = strlen(data.c_str());// X F¥ o k X

// int len = data.length ();

data.getBytes(buf, len); // X F % % byte®DES| (buf)ic 2 ¥ - L ¥ 7,

lenidbufd ¥ 4 X TF (int)

/] & &R A

/(BB XEYV)bufzXFIORIICADE THWICTHR

for (int 1 = 0; i < len; i++4) {

EEPROM. write (i + SetEEPROM_next, buf[i]); //7 FL A&7 — & %

}

/] AL
// for (int i = 0; i < len; i++) {

// EEPROM. read (buf[i]); //7 FL 2D F — X %

// Serial.println (buf[i]);
/1)

SetEEPROM_next = SetEEPROM_next 4+ len;

[4—————SetMotor.ino———/
#include ” _Cansat2020_B.h”
int PIN_R_IN1

int PIN.R_IN2 = 4;
int PINR.VREF = 5; // PWM

Il
w

int PIN_L_IN1 = 7;
int PIN_L_IN2

Il
o0

s

i &b L

(¥
(Y
B
N
\(/
Ny
>
~
N
ot
I’“
[
Ny
[

int PINL.VREF = 9; // PWM Z I 7Y X LYV EE - & —

void SetMotor_setup () {
pinMode (PIN_R_IN1, OUTPUT);
pinMode (PIN_R_IN2, OUTPUT);
pinMode (PIN_L_IN1, OUTPUT);
pinMode (PIN_L_IN2, OUTPUT);

/] E—X -0 EEREELRKNICT S
analogWrite (PIN.R.VREF, 255);
analogWrite (PIN.L_VREF, 255);

}

void SetMotor(double 1, double r) { //1
analogWrite (PIN.L_.VREF, (int)(abs(l))
analogWrite (PIN.R.VREF, (int)(abs(r))

) s
).

3

/L o[ ik

if (1 > 0) { //¥ii&
digitalWrite (PIN_L_IN1, LOW);
digitalWrite (PIN_L_IN2, HIGH);

}

else if (1 < 0) { //®& &
digitalWrite (PIN_L_IN1, HIGH);
digitalWrite (PIN._L_IN2, LOW);

}
else { //1E ¥ %
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digitalWrite (PIN_L_IN1, LOW);
digitalWrite (PIN_L_IN2, LOW);

}

// R @ [H §5 IR &

if (r > 0) { //#0it
digitalWrite (PIN_R_IN1, HIGH);
digitalWrite (PIN_R_.IN2, LOW);

else if (r < 0) {
/] % &
digitalWrite (PIN.R_IN1, LOW);
digitalWrite (PIN.R_IN2, HIGH);

}
else { //1L % %
digitalWrite (PIN_.R_IN1, LOW);
digitalWrite (PIN_R.IN2, LOW);
}
}

[4————————SetXBee.ino—— =/
#include ” _Cansat2020_B.h”

//XBeelZl data O X FH 2z H Z AT
void SetXBee() {

Serial.print ("TIME="); Serial.println(millis ());
Serial.print ("GPS.LAT="); Serial.println(nowData.lat, 10);
Serial.print ("GPSLONG="); Serial.println (nowData.lon, 10);
Serial.print ("GPS.ALT="); Serial.println(nowData.alt, 10);
Serial.print ("GPSNEW_ALT="); Serial.println(new_alt, 10);
Serial.print ("GPS.M/S="); Serial.println(nowData.mps);
Serial.print (”"MAGDIRECTION="); Serial.println(direct);

Serial.print ("TARGETLAT="); Serial.println (nowData.lat — targetData.lat, 10);
Serial.print ("TARGETLONG="); Serial.println(nowData.lon — targetData.lon, 10);
Serial.print ("TARGET_ALT="); Serial.println (nowData.alt — targetData.alt, 10);
Serial.print ("TARGET DIR="); Serial.println(info.direct);

Serial.print ("TARGETDIST="); Serial.println(info.distance);

String es = eeprom_str;

es.trim ();

Serial.print ("EEPROM="); Serial.println (es);

Serial.print ("EEPROMINDEX="); Serial.println (SetEEPROM_next);

Serial . println(# ”);

/#————_CanSat2020_.B.h——— ———x/

#ifndef CANSAT_2020_-B_H
#define CANSAT_2020_B_H
#include ” Servo.h”

#include ”"mainStructs.h”

Waylnfo CalcWaylInfo(GPSData nowData, GPSData targetData);
bool EscapeContainer (GPSData nowData);

void GetDirection ();

void GetGPS();

void GoToTarget (WayInfo way, double direct);

void ServoOpen ();

void SetEEPROM(String data);

void SetMotor(double 1, double r);

void SetXBee ();

#endif /+ CANSAT_2020_-B_.H x/
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/#——————mainStructs . h——«/

#ifndef MAIN_STRUCT_H
#define MAIN_STRUCT_H

// GPS D& ERERELZRTMHENRK
struct GPSData {

double lat ;
double lon;
double alt;

double mps;

I

// BN D E®]E RTMEK
struct WaylInfo {

double distance;

double direct;

+s

#endif /+ MAINSTRUCTH x/

A7 707 3 LDY —X0—F (C#)

using System;

using System. Collections . Generic;
using System.Ling;

using System . Text;

using System.Threading. Tasks;

namespace CanSat_-LogReder
{
class Program
{
static double TIME = 0;
static double GPS.LAT = 0.0000000000;
static double GPS.LONG = 0.0000000000;
static double GPS.-MS =0.00;
static double MAG_DIRECTION = 180.00;
static double TARGETLAT = —41.8237609863;
static double TARGET.LONG = —140.7400512695;
static double TARGET.DIR = 35.27;
static double TARGET.DIST = 13929917.00;
static double EEPROM = 0;
static double EEPROM2 = O0;

static void Main(string [] args)
{
string line = Console.ReadLine ();
Console. WriteLine (" #{TIME} {GPS_.LAT} {GPS_LONG} {GPS.MS} {MAG._DIRECTION} {TARGET.LAT} {
TARGET_LONG} {TARGET.DIR} {TARGET.DIST} {EEPROM} {EEPROM2}");

while (line != null)

{

string [] strs = line.Split(’=");

switch (strs[0])
{
case "TIME”:
Console. WriteLine ($” {TIME} {GPS.LAT} {GPSLLONG} {GPS.MS} {MAG.DIRECTION} {
TARGET.LAT} {TARGET.LONG} {TARGET.DIR} {TARGET.DIST} {EEPROM} {EEPROM2
1)
TIME = int.Parse(strs[1]) / 1000.0;
break ;

case ”"GPS_LAT”:
GPS_LAT = double.Parse(strs [1]);
break ;

case "GPS_.LONG”:
GPS_.LONG = double.Parse(strs [1]);
break ;

case "GPSM/S”:
GPS_MS = double.Parse(strs [1]);
break ;

case "MAG_DIRECTION” :
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MAG_DIRECTION = double.Parse(strs [1]);
break ;

case "TARGET.LAT”:
TARGET_LAT = double.Parse(strs [1]);
break ;

case "TARGET_LONG”:
TARGET_LONG = double.Parse(strs [1]);
break;

case "TARGET_DIR”:
TARGET.DIR = double.Parse(strs [1]);
break ;

case "TARGET.DIST”:
TARGET.DIST = double.Parse(strs [1]);
break ;

case ”"EEPROM” :

if (strs[1].Contains(” Right”)) { EEPROM = 1; }
if (strs[1].Contains(” Left”)) { EEPROM = —1; }
if (strs[1].Contains(” Forward”)) { EEPROM = 0; }
if (strs[1].Contains(” Gaol”)) { EEPROM2 = 1; }
break ;

}

line = Console.ReadLine ();

BiEMRETOREORRINI S T2ENTBEAIUT
(Gnuplot)

set xlabel ’'Time(s)’
set ylabel ’Distance (m)’
set grid

set border 15 1w 2
set title ’'Distance to the target’

plot ’data_p2.dat’ using 1:9 with lines lc ”"red” notitle
set term pngcairo
set term pngcairo size 1000, 700

set output "data-p2_-dist.png”

replot

BiEMSOEN AR EREARDORRINI ST Z2ERKTEIRAIVT
bk (Gnuplot)

set xlabel ’'Time(s)’
set ylabel ’Direction’
set ytics 45

set grid
set title ’'Direction and Control’
set palette defined (—1 ’*#3333ff’, 1’#ff0000 )

set border 15 lw 2

plot ’data_p2.dat’ u ($1):(int($5 — $8 + 180)%360 — 180) w fsteps lw 2 lc 7"#88FF0000” title ”
Relative direction to goal from rover”

replot ’data_p2.dat’ u ($1):($10 * 10) w fsteps lw 2 lc ”"#880000FF” title ”Rover turning direction”

set term pngcairo

set term pngcairo size 1000, 1000

set output "data_p2_direction.png”

replot

BEIRERDT 5 T Z1EK T B X)) T b (Gnuplot)
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set xlabel ’GPS Lat’

set ylabel ’'GPS Long’

set cblabel ’'Time(s)’

set title ’Movement path ( X is target location)’
set size ratio 1

set format xy ”%1.5f”

set xtics rotate by —90

set grid

set border 15 1w 2

set palette defined (0 ’#0000ff’ , 3’#ff0000 )

plot ’data_-p2.dat’ u 2:3:(81) w lp lw 2 lc palette notitle
replot ’'data_p2.dat’ u (41.8398094177):(140.7663421630) w p ps 5 lc black

set term pngcairo
set term pngcairo size 1000, 1000

set output “"data_-p2_gps.png”

replot

HEREDT T ZEHRT 3R T+ (Gnuplot)

set xlabel ’Time(s)’
set ylabel ’Distance (m)’
set grid

set border 15 1w 2
set title ’Distance to the target’

f(x)=a 4+ bxx

a = 1

b =1

fit f(x) ’dl.dat’ using 1:9 every 1:1:0:0:200 via a,b

plot f(x) Iw 10 lc ”light—gray” title sprintf("{%f} {%f} t”7, a, b)
replot ’'dl.dat’ using 1:9 every 1:1:0:0:200 with lines lc ”"red” notitle

set term pngcairo
set term pngcairo size 1000, 700
set output "data_-p2_-dist2.png”

replot
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