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Abstract

CanSat refers to a can-sized simulated small artificial satellite. In this project, we have
been studying the design of CanSat in line with the regulations of the competition, with
the goal of winning the highest award in the space probe contest, which is a CanSat
competition. This contest takes a method called ” comeback competition”, but this time
we are planning to participate in a method called ”flyback method”. Here, the control of
the airframe in the air is mentioned as a problem in development. After considering the
solution to this problem, we will participate in the contest, and based on the result, we
plan to upgrade the aircraft and conduct outdoor experiments to discover new problems.

Keyword CanSat, small artificial satellite, comeback competition
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&2 A 7O0J5LURb

Y—ZXa—F Al main.py

=

import sys

2 sys.path.append(’/home/funsat/.local/lib/python3.9/site-packages’)

3 import csv

4 import datetime

5 import time

6 import pytz

7 import os

8 import math

9 import GPS

10 import servo

11 import Controller

12 import bmx055

13 def main():

14

15 #1 V AR Y ZADIERK

16 con = Controller.Controller()

17 1_servo = servo.servo(12)

18 r_servo = servo.servo(18)

19 gps = GPS.GPS()

20 bmx = bmx055.bmx055 ()

21 now_time = datetime.datetime.now()

22 filename = ’/home/funsat/Desktop/FanSat2022.10.26/testtestdata’

23 for i in range(100):

24 filename_str=filename+’_’+str(i)+’.csv’

25 if (os.path.exists(filename_str)==False):

26 with open(filename_str, ’a’,newline="") as f:

27 writer = csv.writer(f)

28 writer.writerow([’RUN_START’])

29 writer.writerow([’time’,’latitude’,’longitude’,’acc/let
1)

30 break

31 gps.start ()

32 count = 0

33 #GPS FEER

34 1_servo.write(180)

35 r_servo.write(0)

36 while True:

37 gps_x = gps.gps.longitude[0]

38 gps_y = gps.gps.latitude[0]

39 with open(filename_str,’a’,newline="") as f:

40 writer = csv.writer(f)

41 with open(filename_str,’a’,newline="") as f:
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42 writer = csv.writer(f)

43 writer.writerow([’fall_junnbi’,gps.gps.timestamp[0],gps.
gps.timestamp[1],gps.gps.timestamp[2],’latitude’,gps.
gps.latitude[0],’longitude’,gps.gps.longitude[0]])

44 if(gps_x!=0 or gps_y!=0):

45 1_servo.write(90)

46 r_servo.write(90)

47 time.sleep(3)

48 break

49 time.sleep(1)

50 #5& FARH]

51 while True:

52 acc = bmx.acc_value() #IEEDEIF

53 #GPS DT —R% csv ICH1T % .gps.data, gps.timestamp, gps.latitude
, gps.longitude Z{EH (HRIET 3)

54 #accno0,1,2=x,y,z

55 with open(filename_str,’a’,newline="") as f:

56 writer = csv.writer(f)

57 writer.writerow([’fall_st’,gps.gps.timestamp[0],gps.gps.

timestamp[1],gps.gps.timestamp[2],’latitude’,gps.gps.
latitude[0],’longitude’,gps.gps.longitude[0], ’acc’,acc
[0] ,acc[1],acc[2]])

58 if (=15 < acc[0] and acc[0] < 15 and -15 < acc[1] and acc[1] < 15
and -15 < acc[2] and acc[2] < 15) :#2EPDEHIREMBUTFICENIE
Fta

59 count += 1

60 else:

61 count = O

62 if(count >= 15):

63 break

64 time.sleep(0.05)

65

66 #HITEHRILA

67

68 gps_x = gps.gps.longitude[0]

69 gps_y = gps.gps.latitudel[0]

70 acc = bmx.acc_value()

71 with open(filename_str,’a’,newline="") as f:

72 writer = csv.writer(f)

73 writer.writerow([’fall_end’,gps.gps.timestamp[0],gps.gps.

timestamp[1],gps.gps.timestamp[2],’latitude’,gps.gps.
latitude[0],’longitude’,gps.gps.longitude[0], ’acc’,acc
[0],acc[1],acc[2]])

74 old_x, old_y = gps_x, gps_y

75 i=0

76

77 while True:

78 gps_x = gps.gps.longitude[0]
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79 gps_y = gps.gps.latitude[0]

80

81 dir_x, dir_y = con.set_goal(gps_x, gps_y)

82 let = con.dis_gps(old_x, old_y, gps_x, gps_y, dir_x, dir_y)
83 with open(filename_str,’a’,newline="") as f:

84 writer = csv.writer(f)

85 writer.writerow([’control’,gps.gps.timestamp[0],gps.gps.

timestamp[1],gps.gps.timestamp[2],’latitude’,gps.gps.
latitude[0],’longitude’,gps.gps.longitude[0],’acc’,acc
[0],acc[1],acc[2],let,’dir’,dir_x,dir_y])

86

87 #YP—RE—XZEID'T

88 if let > O:

89 1_servo.write(180)

90 r_servo.write(180)

91 print("hidari")

92 elif let ==

93 1_servo.write(0)

94 r_servo.write(180)

95 print("mae"

96 else:

97 1_servo.write(0)

98 r_servo.write(0)

99 print("migi")

100 print(old_x, old_y, gps_x, gps_y, dir_x, dir_y)
101

102 old_x, old_y = gps_x, gps_y
103 time.sleep(1.0)

104 i+=1

105 if(i > 180):

106 break

107 del 1_servo

108 del r_servo

109 with open(filename_str, ’a’,newline="") as f:
110 writer = csv.writer (f)

111 writer.writerow([’RUN_END’])
112 sys.exit ()

113

114 if __name__ == ’__main__’:

115 main()

V—ZX3a—F A.2 bmx055.py

=

from smbus import SMBus
import time

import math

# I2C
class bmx055:

D Ut A W N
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7 ACCL_ADDR = 0x19

8 ACCL_R_ADDR = 0x02

9 GYRO_ADDR = 0x69

10 GYRO_R_ADDR = 0x02

11 MAG_ADDR = 0x13

12 MAG_R_ADDR = 0x42

13 i2c = SMBus(1)

14 def __init__(self):

15 # acc_data_setup : MEREDEZEY TV

16 self.i2c.write_byte_data(self.ACCL_ADDR, OxOF, 0x03)
17 self.i2c.write_byte_data(self.ACCL_ADDR, 0x10, 0x08)
18 self.i2c.write_byte_data(self.ACCL_ADDR, Ox11, 0x00)
19 time.sleep(0.5)

20 # gyr_data_setup : JvMOEZEY TV
21 nnn

22 i2¢c.write_byte_data(GYRO_ADDR, 0xOF, 0x04)
23 i2¢.write_byte_data(GYRO_ADDR, 0x10, 0x07)
24 i2c.write_byte_data(GYRO_ADDR, 0Ox11, 0x00)
25 time.sleep(0.5)

26 # mag_data_setup : WHSEZEY TV

27 #data = i2c.read_byte_data(MAG_ADDR, O0x4B)
28 if(data == 0):

29 i2c.write_byte_data(MAG_ADDR, 0x4B, 0x83)
30 time.sleep(0.5)

31 i2c.write_byte_data(MAG_ADDR, 0x4B, 0x01)
32 i2c.write_byte_data(MAG_ADDR, 0x4C, 0x00)
33 i2c.write_byte_data(MAG_ADDR, Ox4E, 0x84)
34 i2c.write_byte_data(MAG_ADDR, 0x51, 0x04)
35 i2c.write_byte_data(MAG_ADDR, 0x52, 0x16)
36 time.sleep(0.5)

37 ten

38

39

40 def acc_value(self):

41 data = [0, 0, O, 0, 0, O]

42 acc_data = [0.0, 0.0, 0.0]

43 try:

44 for i in range(6):

45 data[i] = self.i2c.read_byte_data(self.ACCL_ADDR, self.
ACCL_R_ADDR + 1)

46 for i in range(3):

47 acc_data[i] = ((data[2*i + 1] * 256) + int(data[2*i] & OxFO0))
/ 16

48 if acc_datal[i] > 2047:

49 acc_data[i] -= 4096

50 acc_data[i] *= 0.0098

51 except IOError as e:

52 print("I/0 error({0}): {1}".format(e.errno, e.strerror))

Group Report of 2022 SISP - 56 - Group Number 16



Flying Autonomous Robot Project

53 return acc_data
54 nnn

55 def gyro_value(self):

56 data = [0, 0, O, 0, 0, O]

57 gyro_data = [0.0, 0.0, 0.0]

58 try:

59 for i in range(6):

60 datal[i] = i2c.read_byte_data(GYRO_ADDR, GYRO_R_ADDR + i)

61 for i in range(3):

62 gyro_datal[i] = (data[2*i + 1] * 256) + datal[2xi]

63 if gyro_datali]l > 32767:

64 gyro_datal[i] -= 65536

65 gyro_datal[i] *= 0.0038

66 except IOError as e:

67 print("I/0 error({0}): {1}".format(e.errno, e.strerror))

68 return gyro_data

69 def mag_value(self):

70 data = [0, O, O, O, O, O, O, 0]

71 mag_data = [0.0, 0.0, 0.0]

72 try:

73 for i in range(8):

74 datal[i] = i2c.read_byte_data(MAG_ADDR, MAG_R_ADDR + i)

75 for i in range(3):

76 if 1 1= 2:

77 mag_datal[i] = ((data[2*i + 1] * 256) + (data[2*i] & OxF8
)) /8

78 if mag_datali] > 4095:

79 mag_datal[i] -= 8192

80 else:

81 mag_datal[i] = ((data[2*i + 1] * 256) + (data[2*i] & OxFE
)) /2

82 if mag_datal[i] > 16383:

83 mag_datal[i] -= 32768

84 except IOError as e:

85 print("I/0 error({0}): {1}".format(e.errno, e.strerror))

86 return mag_data

g7 """

88 if __name__ == "__main__":

89 bmx = bmx055()

90 time.sleep(0.1)

91

92 while True:

93 acc = bmx.acc_value()

94 #gyro= bmx.gyro_value()

95 #mag = bmx.mag_value()

96 print("Accl -> x:{}, y:{}, z: {}".format(acc[0], acc[1], acc[2]))

97 #print ("Gyro -> x:{}, y:{}, z: {}".format(gyrol[0], gyrol[1], gyro

(21))
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98 #print ("Mag -> x:{}, y:{}, z: {}".format(mag[0], mag[1], mag[2]))
99 print("\n")
100 time.sleep(0.1)

YV —Xa—7F A.3 Controller.py

=

import math

2

3 HEDEIFERLE5%Z5IF VLD

4 #

5

6 class Controller():

7

8 #RBHIEVWI—LEEREZIRT,

9 def set_goal(self, gps_x, gps_y):

10 position = [

11 [41.862132,140.780907],

12 [41.842736,140.740163],

13 [41.799098,140.803688],

14 [41.764100,140.722771]

15 ]

16

17 n_dir = abs(position[0] [0] - gps_x) + abs(position[0][1] - gps_y)

18 e_dir = abs(position[1][0] - gps_x) + abs(position[1][1] - gps_y)

19 s_dir = abs(position[2] [0] - gps_x) + abs(position[2][1] - gps_y)

20 w_dir = abs(position[3][0] - gps_x) + abs(position[3][1] - gps_y)

21

22 go_dir = min(n_dir, e_dir, s_dir, w_dir)

23 if go_dir == n_dir:

24 return position[0] [0], position[0] [1]

25 elif go_dir == e_dir:

26 return position[1] [0], position[1][1]

27 elif go_dir == s_dir:

28 return position[2] [0], position[2][1]

29 else:

30 return position[3][0], position[3][1]

31

32

33 #D L DHIDgps £5D gps. 5D gps ¥ goal. TNENDEIHASHEEZHT

34 def dis_gps(self, old_x, old_y, now_x, now_y, dir_x, dir_y):

35 dis_now_x = now_x - old_x

36 dis_now_y = now_y -old_y

37 dis_goal_x = dir_x - now_Xx

38 dis_goal_y = dir_y - now_y

39 asin_now = math.degrees(math.atan2(dis_now_y, dis_now_x))#EZE %
HEICTS

40 asin_goal = math.degrees(math.atan2(dis_goal_y, dis_goal_x))#EZ
ZAEICTS

41 let = asin_goal - asin_now #Jd—IIDEREESICHIDZEHT. CDED
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[EDETHNIEgoal IFEICH B,

42 return let

43

44 if __name__ == ’__main__’:

45 con = Controller()

46 goal = con.set_goal(41.833695,140.770596)

47 print(goal)

48 print(con.dis_gps(41.833695,140.770596,41.833699,140.770599,goal[0],
goall1]))

v—2a—F A4 GPS.py

=

import serial

2 import micropyGPS

3 import threading

4 import time

5

6 class GPS(threading.Thread):

7 def __init__(self):

8 super (GPS, self).__init__Q)

9 self.gps = micropyGPS.MicropyGPS(9, ’dd’) #
MicroGPS # 7Y 1 U hZ25EMTY %,

10 # 5 BUSF ALY —VORELHNT A —T Y

~

11
12 def run(self):#FS3 & Fldrun() L% %< Tstart()

13 s = serial.Serial(’/dev/serial0’, 9600, timeout=10)
14 s.readline() # mAID 11TIERFFIRET—F—DHRHBZILHHBIDT.I_ETS
15 while True:
16 sentence = s.readline().decode(’utf-8’) #
GPS T—HR—%&HiH. XFIIEHRT S
17 #if len(sentence) > O:
18 if sentence[0] !'= ’$’: # &EEHI$ THITHIFETS
19 continue
20 for x in sentence: # FRATEXFHZMEFTL T
GPS AT U MIT—H—%ENM. BFTS
21 self.gps.update(x)
22
23 if __name__ == ’__main__’:
24 Gps = GPSQO)
25 Gps.start()
26 while True:
27 if Gps.gps.clean_sentences > 20:
28 h = Gps.gps.timestamp[0] if Gps.gps.timestamp[0] < 24 else

Gps.gps.timestamp[0] - 24
29 print(’%2d:%02d:%04.1f> % (h, Gps.gps.timestamp[1], Gps.gps.
timestamp[2]))
Gps.gps.latitude[0]

30

31 Gps.gps.longitude[0]
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32
33

© 0 N O O ks W N

AR W W W W W W W W W W NN NN NN NNN N e s === =
H O © 00 N O O ks W N B O © 0o N O Ok W N =B O © 0o N O O k= W N = o

42
43
44

print CHEERE: Y2.8f, %2.8f’ % (x, y))
time.sleep(3.0)

Y—ZXa—F A5 sevo.py

import time
import RPi.GPIO as GPIO
import sys

class servo:
def __init__(self, pin):
GPIO.setwarnings(False)
GPIO.setmode (GPIO.BCM)
GPIO.setup(pin, GPIO.OUT)
self.servo = GPI0.PWM(pin, 50)

self.servo.start(0)

def __del__(self):

self.servo.stop()
GPIO.cleanup()

def write(self, angle): #0 ~ 180%ZFITH - BHIFDREIFEIT
if angle < O:

angle = 0O
elif angle > 180:
angle = 180

dc = (angle/180)%*9.5+2.5
self.servo.ChangeDutyCycle(dc)

print(angle)
if __name__ == ’__main__"’:
1_servo = servo(12)
r_servo = servo(18)

for i in range(1):
1_servo.write(180)
r_servo.write(180)
time.sleep(3)
1_servo.write(0)
r_servo.write(180)
time.sleep(3)
1_servo.write(0)
r_servo.write(0)
time.sleep(3)
1_servo.write(90)
r_servo.write(90)
time.sleep(3)

del 1_servo

del r_servo

print ("fin’)
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