154 I 2 5 B

:nu

Eﬁ j( J. of The Korean Society for Aeronautical and Space Sciences 45(2), 154-162(2017)
DOLhttp://dx.doi.org/10.5139/JKSAS.2017.45.2.154
ISSN 1225-1348(print), 2287-6871(online)

LutE E 3 FqaSshz W7AYF /A SCSky A AL8 AL

A8, 2471, AAA, A+-d, 288

System Development of SCSky CanSat With Smart Phone and Wide

Swath Scan Camera Mechanism
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ABSTRACT

CanSat Competition has been annually held in South Korea since 2012 to give students
an opportunity for better understanding of system design and operation processes of
satellite. SCSky CanSat(Smart Call from the Sky Can Satellite) proposed in this study is a
name of CanSat that was participated in 2016 CanSat competition. Its main mission
objective is to obtain flight imaging data of inside and outside the CanSat through the
video call using on-board smart phone in the CanSat. To implement this mission, we
developed a remote touch system using SMA(Shape Memory Alloy) wire. In addition, a
wide scan camera mechanism using SMA spring was developed to obtain ground imaging
data during the mission. This study introduced the mission of the SCSky CanSat, as well
as the description of on-board payloads, system design results, and flight test results.
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Table 1. System Requirements of SCSky

CanSat

No. Requirements

i SCSky CanSatel & &2 1kg 0l5t0d
of ot

5 SCSky CanSat2| =0[&= 200mmo|3}od
of o,

3 SCSky CanSatel X[E<2 110mmolstod
of ok,

4 SCSky CanSat2 500m HzloM Sl
0| 7tsstofof stct,
SCSky CanSat2 7H{ Moo =%stH o

5 | OlHE X&ZF1e 2y wiez ™ME
s of stc.

6 SCSky CanSat2 1002k ofLfel & F
Toid|o M H = Jtsalof Sict,

4 SCSky CanSat2 X|At= 7tel Wz &/
F2l0] Jhssliof it
SCSky CanSat2 ZHZIoM AlE =

8 | 5t At Sot dF5™ol JisstEE
A A sl ok shCh

9 SCSky CanSat2 ADIE ZEZ 0|&35}0]
A /elf das 556iok ok
SCSky CanSat2 & ofel ztm2tr) st
o D™EOojof st mZtWEo=z F

10 =co) we wolo xims Azsiol
shet

11 SCSky CanSat2 <2} XM ™EE
B 5% = oo} stk

10 SCSky CanSat2 =5 A| m&=X 2
ofof $tct.

13 SCSky CanSat2 o|s7tss8t X|a=s

T =off okgtch

Table 2. System Specification Summary

ltems Specification
Payloads | 221& #t=
Structure =0[: 156mm, X|&: 107mm
£ 0.941kg
Mechanism | SMA Wire and SMA Spring
Model: Zigbee Pro
Comm. Fat Y 24GHz
S4AHE2| © 5BKm
Power 7@*?:.*: 7.4V, ™/ 2200mAh
EM& Li-ion Battery
MCU: ATmega 2560
C8DH | s =i uaRT, I2C
Model: Zigbee Pro USB
oot | ais dhel: 24GHz
T2t LabView
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Table 3. Data of USB Camera

Parameter
0.05m
6.809%10°mm
1280
0~280m

Description
Focal Distance (f)
Pixel Size (d)
Pixel Number (N)
Altitude (H)

o Swath Width About Altitude

=——Fixed Camera
——\Nide Swath Scan Camera

100

Swath Width [m]

8

0 50 100 150 200 250
Altitude [m]

Fig. 12. Estimated Swath Width

GSD= Hx % (1)

Swath Width = GSDx N )
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Table 4. Mass Budget

Table 6. Power Budget
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Fig. 14. Electrical Block Diagram

Payload Board

Table 5. SCSky CanSat OBC

Specification
ATmega2560
Low—Power 8bit
Type AVR RISC-based
Micro Controller

Description
Model

Configuration

Voltage 45V~55V
Operating
~16MH
Speed 0~16MHz
Internal UART, SPI
Com.

Comp. Mass (kg) Unit Voltage (V) | Power (mWh)
Structure 0.253 IMU 5.0 250
Payloads 0.22 Com. Tx 3.3 627
Electrical 0.159 Com. Rx 3.3 148.5
Etc. 0.3 GPS 3.3 82.5
Total Sum 0.941 OBC 5.0 1000
Requirement 1 RTS 5.0 2500
Margin 0.059 WSSC 3.3 1650
Total Watt Hour (mWh) 6258

Table 7. SCSky CanSat Electrical Power

System
Configuration | Description | Specification
Type Li-ion
Volatge 7.4V
Current 2200mAh
. ) 36.5x65x20
Dimension
[mm]

Table 8. SCSky CanSat Communication

Configuration | Description | Specification
Model Probee-ZE10S
Mass 259
Input Voltage
1 2.7~3.6VDC
Power .
Requirement Input Current :
190mA(Tx),
45mA(RX)
Frequency 2.4GHz
Data Rate 250 kbps
Modulation O-QPSK
Transmit 20dBm
power
Serial UART
Interface
1AZHE < SCSky CanSate] 752 W ARE3I=
AYFe ALY gow, oHd Ay aTAY
< W=E37] Y5t LGAFS] DC 7.4V, 2200mAh
o gFol e E AAstReH, 1 T
A Y& Table 70| YERAAT
w3}, SCSky CanSate] ©AIAI AAE A2
99 #elzusivele FEI/ 918 OBC
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FE FE3S S3ZA717] 98k ULN2803 €3
d EJAZHE AHRSACH, olE Tl oF
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