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CanSat development

 Simulated-satellite 

 Launched up to 4km altitude by 

amateur rockets 

 Desert in Nevada, USA 

 Started in 1999 by Prof. Twiggs 

(Stanford Univ) and Prof. Nakasuka

(Univ. of Tokyo)

240 mm
1050g

or less

2



3

ARLISS 
(A Rocket Launch for International Student Satellites)
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Hybrid type CanSat with 

“crawler” (2009)

CanSat Examples



 April-May
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Rover type

Target point

Paraglider

Amateur rocket

Mission definition

Autonomous control
to target using GPS

“Comeback” mission
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Concept design
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System requirement

BBM design

BBM component fabrication

Mission statement

Success criteria

Bread Board Model (BBM)



System requirement

BBM design

BBM component fabrication

Mission statement

Success criteria
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Mission definition

7

①概念設計

Point 1: Mission statement & 

mission sequence visualization



System requirement

BBM design

BBM component fabrication

Mission statement

Success criteria
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Mission definition
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①概念設計

Point 2: Mission sequence flowchart

 

ミッション開始 

地上局設置 

システム初期化 

動作テスト 

対策実施 

原因究明 

Cansat搭載 

発射 

YES 

YES 

NO 

NO 
機器正常 

発射可能 

Cansat 自律制御 
電源 OFF 

Cansat起動 

（Log Readモード） 

YES 

NO 
Cansat発見 

Cansat捜索 

NO 

YES 
ミッション途中 

Cansat追跡 

機体回収 

電源 OFF 

ROM読み込み 

ミッション終了 
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Mission definition

9

システム要求

BBM設計

BBMコンポーネント製作

ミッション定義

サクセス・クライテリア

①概念設計

Point 3: Defining Objective in success criteria

Minimum Success

• Control input record shall be stored in ROM (verified 

after Recovery)

• CanSat shall run away from cover (verified by visual 

observation)

Full Success

• Entry into the aerial target area O while flight control 

inputs are applied shall be confirmed from ROM data.

• Entry into the ground target area R while driving control 

inputs are applied shall be confirmed from ROM data.

Advance Success

• After reaching area R, a figure-eight trajectory in the 

driving history shall be confirmed from ROM GPS data.
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System design
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システム要求

BBM設計

BBMコンポーネント製作

ミッション定義

サクセス・クライテリア

まず，プロトタイプ（Bread Board Model）を設計する

①概念設計

Point 4: Clarify system requirements

Examples of requirements:

(R1) Weight must be 1050g or less.

(R2) CanSat must resist 10G static load.

(R3) Paraglider must resist parachute 

deployment shock load

(R4) The relative position between the target 

location and the current location, as well as 

the heading direction, shall be obtained at 2-

second intervals.

(R5) The system shall be capable of turning TBD 

degrees within TBD seconds under no-wind 

conditions. ．．．
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System design
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システム要求

BBM設計

BBMコンポーネント製作

ミッション定義

サクセス・クライテリア

まず，プロトタイプ（Bread Board Model）を設計する

①概念設計

Point 5: Design a system with functions, which will satisfy 

requirements + divide system into some subsystems



System requirement

BBM design

BBM component fabrication

Mission statement

Success criteria
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BBM component fabrication

12

BBM: Bread Board Model

Structure prototype

OBC BBM: 

Verifying codes

Point 6: BBM development
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System design
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System requirement

BBM design

BBM component fabrication

Mission statement

Success criteria

Bread Board Model (BBM) design

Point 7: Repeat the process until 

you find a feasible system design
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Subsystem assembly and test
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System requirement

BBM design

BBM system integration and test

BBM subsystem assembly and test

BBM component fabrication

Mission definition

Success criteria

Test

Test
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BBM system verification

 June:  BBM integration test 

 “End-to-end test” (verify the following functions in 

mission sequence)

 GPS reception

 Data storage

 OBC computation

 Control mechanisms

 Power management

 Communication

 Mass and volume
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System validation
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System requirement

BBM design

BBM system integration and test

BBM subsystem assembly and test

BBM component fabrication

BBM system validation

Mission definition

Success criteria

Verification

Verification

Validation

BBM integration
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Engineering model (EM)

17

System requirement

EM design

Mission definition

Success criteria

July: EM development
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EM development
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System requirement

EM design

EM system integration and test

EM subsystem assembly and test

EM system validation

Mission definition

Validation
Success criteria

Verification

Verification

EM component fabrication

EM development
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EM test

 August: Test, design upgrading, operation practice

Flight mode test Rover mode test
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Vibration test
Communication test

EM test

 August: Test, design upgrading, operation practice
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End-to-end test using balloon

EM test

 August: Test, design upgrading, operation practice
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After EM development
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System requirement

EM design

EMシステム統合・試験

EMサブシステム組立・試験

EM製作

EMシステム有効性確認

Mission definition

Validation
Success criteria

FM: Flight model

Test

Test

FM system integration and test

FM subsystem assembly and test

FM fabrication

Launch at ARLISS
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