HIEFHEAR - BEBHORY FRIT7AS 7
Space Development — Autonomous movement robot Flight Project

Group A FHEZIK Morisou Seita, wAE} Matsumura Kaito, £&JI174 %k Hasegawa Saori, #WEES} Matsuo Taketo, LIEUEA Yamazaki Souta
Group B /&t Kobayashi Hiroya, & _E3RE Murakami Takuma, skHMW1E Nagai Akihiro, b1 E Hirukawa Mitsuhiro, {£4 A7 Sasaki Hikaru

Introduction

BHY Purpose

CanSat* MExET - #52L - ERZ@E L 7z,
an-l_O)f\_&bO)fEnﬁ:ﬁ, 7]‘§ —Z\gﬂiiﬁi ﬁﬂﬂ@ﬁ%%ﬁ,
707 b ZDHLDEDHEEDFE.

*CanSat : /NI EE A THE (FF Can + H £ Satellite)

To gain experience and learn some things: theory, technology
and process to design, construct and operate CanSat*.
*CanSat: a miniaturized simulated satellite

About the Group A
Swyra v Mission Process
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1. X LIE LA DG
Project from the top of the dam
2. /7> 21— MNEH
Parachute unfolds
3. # 7 E1TRE, I CTHiREE
Start run and draw using tracks
4. GPSt B e9IMUZBWTI—/LZzBiEL, EIT
Drive toward the goal using GPS sensor and 9-axis sensor
5. I— LA SERIOMBNICAY, ETKRT
Enter within a radius of 10m from the goal and finish the run

EXIhE#E  Success Criteria

Minimum Success |Z =I5

(60% success) Landing safely
Middle Success B (CFHE (FEI0mEA)
(80% success) Reach goal (within a radius of 10m)
Full Success BOBBEZERFFTRE LTHT
(100% success) Output the drawn trajectory as a line by image recognition

HABERE LIS L0 —ZEHT0%
The match rate between the output result and the original
picture is 70%

Advanced Success
(120% success)

About the Group B

TyrarvnDiiRN  Mission Process

1. Glide 2. Escape 3. Go to Target
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1. X LIBE LD B i%E]
Project from the top of the dam
2. 77 AX—7RAWTEBZE
Glide with a glider
3. 5%, VT AA LA —N"\HPRE LEIT
Rover escapes from the container and runs
4.GPStE Y e9IMUZREWTI—/LZzBiE L, &7
Drive toward the goal using GPS sensor and 9-axis sensor
5. O— L L FEI0mMBERICAY, ETRT
Enter within a radius of 10m from the goal and finish the run

FXIhE#E  Success Criteria

Minimum Success |EiFEATE T, CanSatF{EAETEHIATE S

(60% success) Soft landing, and CanSat can run
Middle Success BiE# S ICFETES
(80% success) Reach goal

Full Success B EET LG BESICTEET S
(100% success) Reach goal, and Carry a chalk safely
Advanced Success |T—/LitdE—FET 2

(120% success) Go circle of goal point
Summary
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(2020 &=#&] Project 17 1B % E

I vrav Project’s Mission
SHHAEIETE B, REHEE BEBHT AT X LEIRY AN 0 EE

Create CanSat that reach the goal, Control attitude, has Autonomous movement algorithm

3282 About Experiments

HBEF Date: 11/6, 13, 20, 25 13:30 ~ 15:30
15AT Place : &7 X L Sasanagare Dam
=& Dam’s Altitude :  25.3m

#ZEB  Results

v /=
Canopy

Hb_EHERREINER
Ground Aircraft Storage

N7 a— b+ Parachute
R TEE X FH4m/s TETEREY  Posture is stable when falling. Falling directly down without moving forward.
- FREHSISETLAA -7 Don't fall to the expected landing point

ACS#é{k={&x Art CanSat (ACS)
- NEEREIT Unstable driving
—> R ANVHREE, BEODELHTELTE Instability of tires, Instability of center of gravity of ACS
- WEEA L, WAMSH Y  No damage of CanSat, Durable
- BARANEBD X T ANKEE  Difficult to maintain inside ACS
- 7077 LARANRDO-HFETABE  Unable to drive due to problem of program
-2 U T7ILBEICHESH Y Cause: Serial communication

S1EDESE Future Steps

/N7 ¥a— b+ Parachute
%TZE% BETCE5 3T FORIN(EAAE, i) Shape of container that can fix ACS (ex: Rectangular, Cone)
LU EYICWEMOBOFER  Use a string made of materials that don’t easily get entangled

ACSHE{Aa{k Art CanSat

TEM AL ERFsETECTE 5%  Stability : Structure that can fix ACS and its board
AV TF VR RIROFERAZ TZE A&  Maintainability : Structure that can open and close the top plate
- AT L RREONSWNVEREXZIE  Program : Send and receive small size of data

FEE  Results

Vertical velocity

Distance to the target
60 — T
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774 %— Glider

SR TROZRRAIILE. FIICEXTETITET
Posture is stable when falling. Falling directly down without moving forward.
B TPREIIEANIM/sERY, BELYEIET
The maximum falling speed is about 9m/s, and it falls faster than expected.

A—/v— Rover
- HRERFICA—/R—DHEIE  Rover damaged during landing.
- T A MEETIIEERADEITIZED
At the test stage, we succeeded in driving to the target point.
- Bl OER OB L No damage to the cargo during landing.

S1EDEE Future Steps
754@— Glider

HETZHNE  Improve aerodynamic design
?ﬁ ) S HEFEDEE  Implementation of folding mechanism

A—/y— Rover

- BREREGEOEEMR  Ensuring the strength of each layer connection

- Y —RE—XDOENMEXZE Improved operation of servo motor
-UBESEL VT DIRENE Improved position and altitude sensor error

2B RKER Learning Outcomes

- BIBATIREOEET O XDFE Learn the process to create a miniaturized simulated satellite
CanSat ZHEPLL A D EE  Create the airframe that is like CanSat
REEIHE BEEE)T7IILTY XLDFEE  Learn Control attitude and Autonomous movement algorithm

S1EDEE Future Steps

- 28I w3 > DEIT Success Project Mission
- CanSatirii A IC#ET 2 1A D EE  Create CanSat following CanSat Competition
- REFELIFE, CanSatiitikaHi5% B1Ed  Participate in CanSat Competition

. K)RZE— Osawa Eiichi, =_F &% Mikami Sadayoshi, F1HEAE Wada Masaaki



