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Acronyms

Presenter:  Asmaralda Laksmi CanSat 2022 PDR:  Team 1010 Bamantara EEPISAT

3D Three Dimensional

A Analysis

ABS
Acrylonitrile Butadiene 

Styrene

AC Alternating Current

ADC Analog to Digital Converter 

BM Bonus Mission

CAD Computer Aided Design

CDH
Communication Data 

Handling

CONOPS Concept of Operation

CDR Critical Design Review

CSV Comma Separated Value

D Demonstration

dB Decibel

dBi Decibel Isotropic

DC Direct Current

DCS Descent Control System

EPS Electrical Power System

FSW Flight Software

G Gravitational Force

GCS Ground Control Station

GND Ground

GPIO
General Peripheral Input 

Output

GPS Global Positioning System

HDPE High Density Polyethylene

I Inspection

I/O Input to Output

I2C Inter-Integrated Circuit

I&T Integration and Test

IDE
Integrated Development 

Environment

IMU Inertial Measurement Unit

Li-Ion Lithium-Ion

MCU Microcontroller Unit

ME Mechanical Subsystem

MQTT
Messaging Queuing 

Telemetry Transport

PCB Printed Circuit Board

PFR Post Flight Review

PLA Polyactic Acid

PWM Pulse Width Modulation

RAM Random Access Memory

RN Requirement Number

RPM Revolutions per minute

RP-SMA Reverse Polarity SMA

RTC Real Time Clock

SD Secure Digital

SPI Serial Peripheral Interface

SS Sensor Subsystem

UART

Universal Asynchronous 

Receiver / Transmitter 

(Serial)

UHMWPE
Ultra High Molecular 

Weight Polyethylene

VM Verification Method

XCTU

Next Generation 

Configuration Platform for 

XBEE/RF Solutions
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Mission Summary
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Main Objectives

Design a CanSat that shall consist of a container and a payload. The payload shall be attached to the container by a 

10 meter long tether.

1. The CanSat shall be launched to an altitude ranging from 670 meters to 725 meters above the launch site and 

deployed near apogee

2. After CanSat is deployed from the rocket, the CanSat shall descent using a parachute at a descent rate of 15 

m/s

3. At 400 meters, the CanSat shall deploy a larger parachute to reduce the descent rate to 5 m/s.

4. At 300 meters, the CanSat shall release a tethered payload to a distance of 10 meters in 20 seconds.

5. During that time, the payload shall maintain the orientation of a video camera pointing in the south direction and 

the video camera shall be pointed 45 degrees downward to assure terrain is in the video.

6. The container shall transmit its telemetry once per second (1 Hz) and the container shall poll the payload for 

telemetry and relay that data four times per second (4 Hz).

7. All telemetry transmission shall stop and audio beacon shall active when the Container land.

Bonus Objectives

1. As the container is releasing the payload, the

container shall contain a video camera and start

recording to show the descent of the payload.

2. All videos are to be recorded and recovered when

the CanSat is recovered from the field.

External Objectives

1. Our team goal for this year is to be first place in

CanSat Competition 2022.

2. To gain experience in working on Engineering

project, adapting to a teamwork environment,

implementing project and time management.
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RN Requirements Reasons Priority
Verification

A I T D

RN#1
Total mass of the CanSat (science payloads and container) shall be 600

grams +/- 10 grams.

Competition 

Requirement 
High ṉṉṉ

RN#2

CanSat shall fit in a cylindrical envelope of 125 mm diameter x 400 mm

length. Tolerances are to be included to facilitate container deployment from

the rocket fairing.

Competition 

Requirement 
High ṉṉ

RN#3
The container shall not have any sharp edges to cause it to get stuck in the

rocket payload section which is made of cardboard.

Competition 

Requirement 
High ṉ

RN#4 The container shall be a fluorescent color; pink, red or orange.
Competition 

Requirement 
Medium ṉ

RN#5

The container shall be solid and fully enclose the science payloads. Small

holes to allow access to turn on the science payloads are allowed. The end

of the container where the payload deploys may be open.

Competition 

Requirement 
High ṉṉ

RN#6
The rocket airframe shall not be used to restrain any deployable parts of the

CanSat.

Competition 

Requirement 
High ṉ

RN#7 The rocket airframe shall not be used as part of the CanSat operations.
Competition 

Requirement 
High ṉ

RN#8

The containerôsfirst parachute shall not be enclosed in the container

structure. It shall be external and attached to the container so that it opens

immediately when deployed from the rocket.

Competition 

Requirement 
High ṉṉṉ

RN#9 The Parachutes shall be fluorescent Pink or Orange
Competition 

Requirement 
Medium ṉ
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RN Requirements Reasons Priority
Verification

A I T D

RN#10
The descent rate of the CanSat (container and science payload) shall be

15 meters/second +/- 5m/s after deployment while above 400 meters.

Competition 

Requirement 
High ṉ ṉ

RN#11
The descent rate of the CanSat shall be reduced to 5 meters/second +/-2

m/s when the CanSat descends below 400 meters.

Competition 

Requirement 
High ṉ ṉ

RN#12 0 altitude reference shall be at the launch pad.
Competition 

Requirement 
High ṉ

RN#13 All structures shall be built to survive 15 Gs of launch acceleration.
Competition 

Requirement 
High ṉṉṉ

RN#14 All structures shall be built to survive 30 Gs of shock.
Competition 

Requirement 
High ṉṉṉ

RN#15
All electronics shall be hard mounted using proper mounts such as

standoffs, screws, or high performance adhesives.

Competition 

Requirement 
High ṉṉ

RN#16
All mechanisms shall be capable of maintaining their configuration or

states under all forces.

Competition 

Requirement 
High ṉ

RN#17 Mechanisms shall not use pyrotechnics or chemicals.
Competition 

Requirement 
High ṉ

RN#18

Mechanisms that use heat (e.g., nichrome wire) shall not be exposed to

the outside environment to reduce potential risk of setting vegetation on

fire.

Competition 

Requirement 
High ṉ
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RN Requirements Reasons Priority
Verification

A I T D

RN#19
Both the container and payload shall be labeled with team contact

information including email address.

Competition 

Requirement 
High ṉ

RN#20

Cost of the CanSat shall be under $1000. Ground support and analysis

tools are not included in the cost. Equipment from previous years should

be included in this cost, based on current market value.

Competition 

Requirement 
High ṉṉ

RN#21
XBEE radios shall be used for telemetry. 2.4 GHz Series radios are

allowed. 900 MHz XBEE radios are also allowed.

Competition 

Requirement 
High ṉṉṉ

RN#22 XBEE radios shall have their NETID/PANID set to their team number.
Competition 

Requirement 
High ṉṉ

RN#23 XBEE radios shall not use broadcast mode.
Competition 

Requirement 
High ṉṉ

RN#24 The container shall include electronics to receive sensor payload telemetry.
Competition 

Requirement 
High ṉṉ

RN#25
The container shall include electronics and mechanisms to release the

science payload on a tether.

Competition 

Requirement 
High ṉṉ

RN#26 The container shall include a GPS sensor to track its position.
Competition 

Requirement 
High ṉṉ

RN#27 The container shall include a pressure sensor to measure altitude.
Competition 

Requirement 
High ṉṉṉ

RN#28 The container shall measure its battery voltage.
Competition 

Requirement 
High ṉṉ
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RN Requirements Reasons Priority
Verification

A I T D

RN#29
The container shall transmit its telemetry once per second (1 Hz) in the

formats described in the Telemetry Requirements section.

Competition 

Requirement 
High ṉ

RN#30

The container shall poll the payload for telemetry and relay that data four

times per second (4 Hz) in the formats described in the Telemetry

Requirements section.

Competition 

Requirement 
High ṉ

RN#31 The container shall stop polling and transmitting telemetry when it lands
Competition 

Requirement 
High ṉ ṉ

RN#32

The container and science payload must include an easily accessible

power switch that can be accessed without disassembling the cansat and

science payloads and in the stowed configuration.

Competition 

Requirement 
High ṉ ṉ

RN#33

The container and payload must include a power indicator such as an

LED or sound generating device that can be easily seen or heard without

disassembling the cansat and in the stowed state.

Competition 

Requirement 
High ṉ ṉ

RN#34
An audio beacon is required for the container. It shall be powered after

landing.

Competition 

Requirement 
High ṉ

RN#35
The audio beacon must have a minimum sound pressure level of 92 dB,

unobstructed.

Competition 

Requirement 
High ṉṉ

RN#36

Battery source may be alkaline, Ni-Cad, Ni-MH or Lithium. Lithium

polymer batteries are not allowed. Lithium cells must be manufactured

with a metal package similar to 18650 cells. Coin cells are allowed.

Competition 

Requirement 
High ṉ
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RN Requirements Reasons Priority
Verification

A I T D

RN#37

An easily accessible battery compartment must be included allowing

batteries to be installed or removed in less than a minute and not require a

total disassembly of the CanSat.

Competition 

Requirement 
High ṉṉ

RN#38
Spring contacts shall not be used for making electrical connections to

batteries. Shock forces can cause momentary disconnects.

Competition 

Requirement 
High ṉṉ

RN#39
The Cansat must operate during the environmental tests laid out in Section

3.5.

Competition 

Requirement 
High ṉṉṉṉ

RN#40
The Cansat shall operate for a minimum of two hours when integrated into

the rocket.

Competition 

Requirement 
High ṉṉṉṉ

RN#41

The science payload shall have their NETID/PANID set to their team

number plus 5000. If the team number is 1000, sensor payload NETID is

6000.

Competition 

Requirement 
High ṉ

RN#42
The science payload shall transmit sensor telemetry to the container when

polled.

Competition 

Requirement 
High ṉṉṉ

RN#44
The science payload shall include a pressure sensor, temperature sensor

and rotation sensor.

Competition 

Requirement 
High ṉṉṉ

RN#45
The science payload shall include a video camera pointing 45 degrees up

from the payload NADIR direction.

Competition 

Requirement 
High ṉṉṉ

RN#46
The science payload shall maintain orientation so the camera always faces

south within +/- 20 degrees.

Competition 

Requirement 
High ṉṉṉ
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RN Requirements Reasons Priority
Verification

A I T D

RN#47 The payload shall be connected to the container with a 10 meter tether.
Competition 

Requirement 
High ṉ ṉ

RN#48
At 300 meters, the payload shall be released from the container at a rate of

.5 meters per second.

Competition 

Requirement 
High ṉ ṉ

RN#49

The flight software shall maintain a count of packets transmitted which

shall increment with each packet transmission throughout the mission. The

value shall be maintained through processor resets.

Competition 

Requirement 
High ṉ ṉṉ

RN#50
The container shall maintain mission time throughout the whole mission

even with processor resets or momentary power loss.

Competition 

Requirement 
High ṉ ṉṉ

RN#51
The container shall have its time set to UTC time to within one second

before launch.

Competition 

Requirement 
High ṉṉ

RN#52

The container flight software shall support simulated flight mode where the

ground station sends air pressure values at a one second interval using a

provided flight profile csv file.

Competition 

Requirement 
High ṉṉṉṉ

RN#53

In simulation mode, the flight software shall use the radio uplink pressure

values in place of the pressure sensor for determining the container

altitude.

Competition 

Requirement 
High ṉṉ

RN#54

The container flight software shall only enter simulation mode after it

receives the SIMULATION ENABLE and SIMULATION ACTIVATE

commands.

Competition 

Requirement 
High ṉṉṉ

CanSat 2022 PDR:  Team 1010 Bamantara EEPISATPresenter:  Aghist Fitrony



System Requirement Summary (7/8)

13

RN Requirements Reasons Priority
Verification

A I T D

RN#55
The ground station shall command the CanSat to start transmitting

telemetry prior to launch.

Competition 

Requirement 
High ṉṉ

RN#56
The ground station shall generate csv files of all sensor data as specified in

the Telemetry Requirements section.

Competition 

Requirement 
High ṉṉṉ

RN#57

Telemetry shall include mission time with one second or better resolution.

Mission time shall be maintained in the event of a processor reset during

the launch and mission.

Competition 

Requirement 
High ṉṉṉṉ

RN#58
Configuration states such as if commanded to transmit telemetry shall be

maintained in the event of a processor reset during launch and mission.

Competition 

Requirement 
High ṉṉ

RN#59 Each team shall develop their own ground station.
Competition 

Requirement 
High ṉṉṉ

RN#60
All telemetry shall be displayed in real time during descent on the ground

station.

Competition 

Requirement 
High ṉṉṉṉ

RN#61
All telemetry shall be displayed in engineering units (meters, meters/sec,

Celsius, etc.)

Competition 

Requirement 
High ṉṉṉ

RN#62 Teams shall plot each telemetry data field in real time during flight.
Competition 

Requirement 
High ṉṉ

RN#63
The ground station shall include one laptop computer with a minimum of

two hours of battery operation, XBEE radio and a hand-held antenna.

Competition 

Requirement 
High ṉṉ
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RN Requirements Reasons Priority
Verification

A I T D

RN#64

The ground station must be portable so the team can be positioned at the

ground station operation site along the flight line. AC power will not be

available at the ground station operation site.

Competition 

Requirement 
High ṉ

RN#65

The ground station software shall be able to command the container to

operate in simulation mode by sending two commands, SIMULATION

ENABLE and SIMULATION ACTIVATE.

Competition 

Requirement 
High ṉṉ

RN#66

When in simulation mode, the ground station shall transmit pressure data

from a csv file provided by the competition at a 1 Hz interval to the

container.

Competition 

Requirement 
High ṉṉṉṉ

RN#67

The science payloads shall not transmit telemetry during the launch, and

the container shall command the science payloads to begin telemetry

transmission upon release from the container.

Competition 

Requirement 
High ṉṉṉṉ

RN#68
All video cameras shall be in color, have a resolution of at least 640x480

and record at a minimum of 30 frames a second.

Competition 

Requirement 
Medium ṉ ṉ

BM

As the container is releasing the payload, the container shall contain a

video camera and start recording to show the descent of the payload. All

videos are to be recorded and recovered when the Cansat is recovered

from the field.

Mission 

Guide
Medium ṉṉṉṉ
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Configuration A

1. The system will provide descent with passive and active control.

2. The base electronic component will be fully enclosed inside its

structural body.

3. Container inner side body will stow the payload using 3D printed

material to reduce shock and vibration.

4. Containerôsstability is maintained using passive control by focusing

mass at its bottom.

5. A servo and two rubbers will be used to open both bottom and top lid.

6. The payload is using fins mechanism to maintain its orientation.

7. The fins of payload has an airfoil form. The payload will be deployed

using DC motor and reduction gear at descent rate of 0.5 m/s.

PROS CONS

1. The payload is more stable as 

its descent.

2. The bottom lid which opens to 

release the payload, makes the 

container still rigid.

1. 3D printed holder increases the 

mass significantly.

Presenter:  Aghist Fitrony CanSat 2022 PDR:  Team 1010 Bamantara EEPISAT



System Level CanSat Configuration 

Trade & Selection (2/5)
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The payload will be stowed

in container with 3D printed

holder to secure the

payload. The payload will

be separated from the

container using a rubber

attached to the servo as a

control.

At separation stage, the

containerôsbottom will open,

and the payload will be

unspooled from container by

tether mechanism and

gravitational force from

payload.

The payload will be released

at 300m. The descent rate of

payloadôsunspooling will be

maintained by DC motor and

reduction gear. The payload

is controlled actively using

four fins mechanism to

maintain its direction.

Presenter:  Aghist Fitrony CanSat 2022 PDR:  Team 1010 Bamantara EEPISAT

Step 1 Step 2 Step 3



System Level CanSat Configuration 

Trade & Selection (3/5)
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Configuration B

1. The system will provide descent with passive and active control.

2. The base electronic component will be fully enclosed inside its

structural body.

3. Container inner side body will stow the payload using rockwool

material to reduce shock and vibration.

4. The payload is using arm propellers and coreless motor to maintain its

orientation.

5. Containerôsstability is maintained using passive control by two body

covers as stabilizer

6. The payload will be deployed using gravitational force and brake

mechanism at 300m.

PROS CONS

1. The container cover which 

opens to the side provides 

sufficient space for payload 

release.

2. The payload arm propeller can 

maintain stability without airflow 

condition.

1. Payloadôs arm propeller has 

risk to stuck inside container.

2. Coreless motor easily getting 

hot after few seconds of 

operation.
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The payload will be stowed

in container with rockwool

to secure the payload. The

payload will be separated

from the container using

cord attached to the servo

as a control.

At separation stage, the

containerôsbody will open,

and the payload will be

unspooled from container by

the help of tether mechanism

and gravitational force from

payload.

The payload will be released

at 300m. The descent rate of

payloadôsunspooling will be

maintained by brake

mechanism. The payload is

controlled actively using two

arm propellers to maintain its

direction.
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Step 1 Step 2 Step 3



System Level CanSat Configuration 

Trade & Selection (5/5)
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Reasons

1. Both designs comply with the requirements.

2. Configuration A provides more stable descent.

3. Configuration A has better durability.

4. Configuration A is most likely to be succeed.

Configuration Selection

Selected: Configuration A

Configuration A ṉ Configuration B

Presenter:  Aghist Fitrony CanSat 2022 PDR:  Team 1010 Bamantara EEPISAT
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Ø120.8 mm

3
9
7
.4

 m
m

The rubber unlocking system will
release the second parachute and
payload from the container.

The payload will deploy

by rotating the fins at 90

degrees.

Reasons

1. Easy to build 

2. Able to maintain orientation in 3 axis

3. More reliable stow system using 3D 

printed material.

Selected: Configuration 1 ṉ

Ø70 mm

1
6
3
.1

4
 m

m
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Physical Layout (1/4)

Container Dimension Payload Dimension

Presenter:  Aghist Fitrony CanSat 2022 PDR:  Team 1010 Bamantara EEPISAT

Container Dimension Payload Dimension

*All measurement units are in mm

*The dimension of container  and payload using technical drawing in CAD software 
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Physical Layout (2/4)
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Payload Placement of Major Components

BME280 (Air Pressure & 

Temperature Sensor)

XBEE Pro S2C 

(XBEE Radio)

BNO055 (IMU Sensor)

SD Card Module

XL6009 Boost Converter

Coin Cell 

CR2032

STM32F4 (Microprocessor)

Layer 2

Layer 1

Payloadôs Camera

Fins  Mechanism

Electrical 

Component

Swivel

Payloadôs Battery Holder




























































































































































































































































































































