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Acronyms (1/2)

Acronyms Definition

3D Three Dimensional

ABS Acrylonitrile Butadiene  Styrene

ADC Analog to Digital Converter

ASCII
American Standard Code for Information 

Interchange

BUS Binary Unit System

CAD Computer Aided Design

CDH Communication and Data Handling

COTS Commercial Of-the-Shelf

CSV Comma Separated Value

dB Decibel

dBi Decibel Isotropic

dBm Decibel-Milliwatt

DC Direct Current

DoF Degree of Freedom

DVR Digital Video Recorder

EEPROM
Electrically Erasable Programmable Read 

Only Memory

EPS Electrical Power Subsystem

FSW Flight Software

GB GigaByte

GCS Ground Control Station

GND Ground 

GNSS Global Navigation Satellite System

GPIO General Purpose Input Output

GPS Global Positioning System

HDPE High-Density Polyethylene

I/O Input/Output

I2C Inter-Integrated Circuit

IDE Integrated Development Environment

IMU Inertial Measurement Unit

LED Light Emitting Diode

MB MegaByte
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Acronyms (2/2)

MCU Microcontroller Unit

NGL Negligible

OS Operating System

PCB Printed Circuit Board

PETG Polyethylene Terephthalate Glycol

PFR Post Flight Review

PG Para-glider

PLA Polylactic Acid

POV Point of View

PWM Pulse Width Modulation

RAM Random Access Memory

RBF Remove Before Flight

RP-SMA Reverse Polarity SubMiniature version A

RTC Real-Time Clock

SATS Satellites

SD Secure Digital

SDIO Secure Digital Input Output

SMD Surface Mount Device
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SPI Serial Peripheral Interface

UART
Universal Asynchronous  

Receiver/Transmitter

USB Universal Serial Bus

UTC Universal Time Coordinated

XCTU XBee Configuration and Test Utility

System Requirement Verification

Acronyms Definition

A Analysis

I Inspection

T Test

D Demonstration
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Systems Overview

Lintang Arum Sari
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Mission Summary

Main Objectives

The mission simulates Para-glider Instrument Delivery

1. Design a CanSat that shall consist of a payload and a container that mounts on top of the rocket.

2. The container with the payload shall deploy from the rocket when the rocket reaches peak altitude, and

the rocket motor ejection forces a separation.

3. The container with the payload shall descend at a rate of no more than 15 m/s using a parachute.

4. At 80% peak altitude, the payload shall separate from the container and descend using a para-glider

descent control system until landing. The descent rate shall be an average of 5 m/s.

5. The payload shall steer toward a specified position to deposit an egg instrument.

6. At 2 meters above the ground, the instrument shall be released and land intact.

7. A release camera shall show the separation of the payload from the container and the para-glider

descent control system functioning.

8. A ground video camera shall be pointing downwards and show the ground during descent and the egg

instrument being released.

9. The CanSat shall collect sensor data during ascent and descent and transmit the data to a ground

station @1 Hz.

10. The sensor data shall include interior temperature, battery voltage, battery current, tilt angle, rotation

rate, and GPS position.

External Objectives

1. We have the intention to acquire the first place in the CanSat Competition 2026.

2. To increase experience through any engineering project, adapt to the teamwork environment, project

implementation, and time management.
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RN Requirement Subsystem Priority
Verification

A I T D

C1
The CanSat payload shall function as a nose cone during the rocket ascent 

portion of the flight.
Operational High

C2
The CanSat container shall be mounted on top of the rocket with the shoulder 

section inserted into the airframe
Operational High

C3
The CanSat payload and container shall be deployed from the rocket when 

the rocket motor ejection charge fires.
Operational High

C4
After deployment, the CanSat payload and container shall descend at 15 m/s 

using a parachute that automatically deploys. Error is +/- 3 m/s.
Operational High

C5 At 80% flight peak altitude, the payload shall be released from the container. Operational High

C6
At 80% peak altitude, the payload shall deploy a para-glider descent control 

system.
Operational High

C7
The payload shall descend at 5 m/s averaged over the entire descent within 

+/- 3 m/s with the para-glider descent control system.
Operational High

C8 The payload shall steer toward a target location. Operational High

C9 The sensor telemetry shall be transmitted at a 1 Hz rate Operational High

C10
The payload shall record video of the release of the payload from the 

container and the deployment of the para-glider descent control system
Operational High
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RN Requirement Subsystem Priority
Verification

A I T D

C11 A second video camera shall point at the ground. Operational High

C12
The payload shall release a protected hens egg when the payload is 2 meters 

+/- 0.5 m above the ground without breaking the egg. 
Operational High

C13
The CanSat payload shall include an audible beacon that is turned on 

separately and is independent of the CanSat battery and electronics. 
Operational High

C14

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

are not included in the cost of the CanSat. Equipment from previous years 

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

Operational High

S1 The CanSat and container mass shall be 1000 grams +/- 10 grams. Structural High

S8 CanSat structure must survive 15 Gs vibration. Structural High

S9 CanSat shall survive 30 G shock. Structural High

S17
All electronics and mechanical components shall be hard mounted using 

proper mounts such as standoffs, screws, or high performance adhesives.
Structural High

M3
All mechanisms shall be capable of maintaining their configuration or states 

under all forces.
Mechanical High
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RN Requirement Subsystem Priority
Verification

A I T D

E3 An easily accessible power switch through the container is required Electrical High

E6
The CanSat shall operate for a minimum of two hours when integrated into 

the rocket. 
Electrical High

E8
The audio beacon shall have an easily accessible power switch through 

the container
Electrical High

X4 The CanSat shall transmit telemetry once per second. Communications High

X5

The CanSat telemetry shall include altitude, air pressure, temperature, 

battery voltage, command echo, and GPS coordinates that include 

latitude, longitude, altitude and number of satellites tracked.

Communications High

SN6
CanSat payload shall video record the deployment of the para-glider at 80% 

peak altitude. 
Sensor High

SN7 CanSat payload shall video record the ground during descent. Sensor High

SN8
The ground pointing camera shall capture video of the instrument (egg) 

being released and reaching the ground.
Sensor High

SN10 CanSat payload shall measure its battery current. Sensor High

G2
The ground station shall generate csv files of all sensor data as specified 

in the Telemetry Requirements section.
Ground Station High
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RN Requirement Subsystem Priority
Verification

A I T D

G3 Telemetry shall include mission time with 1 second resolution Ground Station High

G4 Each team shall develop their own ground station. Ground Station High

G7
Teams shall plot altitude, battery voltage, battery current, accelerometer 

value and rotation rates in real time. 
Ground Station High

G8
Teams shall display mission time, temperature, GPS position, received 

packet count, lost packet count, and flight software state in real time.
Ground Station High

G9
The ground station shall include one laptop computer with a minimum of two 

hours of battery operation, XBee radio and an antenna. 
Ground Station High

G12
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 CanSat.
Ground Station High

G17 The ground station shall be able to activate all mechanisms on command. Ground Station High

F1

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.

Flight Software High

F2
The CanSat shall maintain mission time throughout the entire mission even 

in the event of a processor resets or momentary power loss. 
Flight Software High

F7
The flight shall include commands to activate all mechanisms. These 

commands shall be documented in the mission manual. 
Flight Software High
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System Level CanSat Configuration 

Trade & Selection (1/4)

Configuration A

PROS

Ẃ Low drag coefficient

Ẃ The use of drogue-chute 

increase the probability to 

deploy the para-glider

Ẃ Easy for maintenance

CONS

Ẃ Hard to manufacture

Ẃ High cost

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Ẃ The system will provide passive and active descent control.

Ẃ The descent control pointing camera will be directed upwards at a 25° angle 

from the vertical axis.

Ẃ The ground pointing camera will be directed downwards at a 25° angle from 

the vertical axis.

Ẃ The para-glider will deploy supported by the drogue-chute.

Ẃ The para-glider control mechanism using 2 servos to steer payload direction.

Ẃ Payload release mechanism using active control with spring push system.

Ẃ Instrument release mechanism using active control with slingshot.
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System Level CanSat Configuration 

Trade & Selection (2/4)

Step 1

The CanSat will be inserted

into the rocket body and the

para-glider will be stowed

inside the container, the para-

glider is directly connected to

the payload. The CanSat will

be detached from the rocket

body when the rocket ejection

chute fires.

Once the CanSat separates
from the rocket, the
parachute will be deployed.
Upon reaching 80% peak
altitude, the payload release
mechanism will be active to
separate the payload from
the container.

Step 2 Step 3

After the payload separated
from the container, the para-
glider will be deployed
supported by the drogue-
chute and wind pressure.

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Step 4

After reaching 2 meters
above the ground, the
payload will release the egg
instrument safely and landed
into the target location.
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Configuration B

PROS CONS

Ẃ The system will provide passive and active descent control.

Ẃ The descent control pointing camera will be directed upwards.

Ẃ The ground pointing camera will be directed downward at a 30° angle from 

the vertical axis.

Ẃ The para-glider will deploy passively using wind pressure.

Ẃ Payload release mechanism using active control with a rack gear system.

Ẃ Instrument release mechanism using active control with a spring push.

System Level CanSat Configuration 

Trade & Selection (3/4)

Ẃ Easier to manufacture

Ẃ Cheaper

Ẃ Higher drag coefficient

Ẃ Higher risk of para-glider 

deployment failure

Ẃ More complex mechanism

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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System Level CanSat Configuration 

Trade & Selection (4/4)

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Step 1

The CanSat will be inserted

into the rocket body and the

para-glider will be stowed

inside the container, the para-

glider is directly connected to

the payload. The CanSat will

be detached from the rocket

body when the rocket ejection

chute fires.

Once the CanSat separates
from the rocket, the
parachute will be deployed.
Upon reaching 80% peak
altitude, the payload release
mechanism will be active to
separate the payload from
the container.

Step 2 Step 3

After the payload separated
from the container at 80%
peak altitude, the para-glider
will be deployed using force
from wind pressure.

Step 4

After reaching 2 meters
above the ground, the
payload will release the egg
instrument safely and landed
into the target location.
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Reasons

Selected: Configuration A

System Level Configuration Selection 

(1/2)

Ẃ Both designs comply with the requirements

Ẃ Configuration A is more ideal for achieving the mission

Ẃ Configuration A has a greater possibility of obtaining a specified descent speed

Ẃ Configuration A gives lower drag coefficient

Configuration A Configuration A Configuration B

PROS CONS PROS CONS

High durability
Hard to 

manufacture

Easy to 

manufacture
Fragile

Low drag 

coefficient

Low moisture 

absorbency

Expensive

Affordable
High drag 

coefficientRobust

High strength

Easy to maintain Precise Hard to maintain

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Selected: Configuration A

System Level Configuration Selection 

(2/2)

Payload Release Mechanism

The servo that attaches to the upper side of the instrument site will move

upward in certain angle to retract the horn that kept instrument from

pressure by a band, therefore the instrument will release.

The CanSat will release its payload automatically when it reaches 80% of

apogee. This happens when a servo motor moves a slider spring system.

The para-glider uses two servos to steer its glide to the left and right. A

dual-gear mechanism is implemented to amplify torque on each arm,

enabling more effective directional movement.

Release Instrument Mechanism

Para-Glider Control Mechanism

Ẃ More reliable to support the deployment of the para-glider

Ẃ Payload release is most likely to succeed.

Ẃ Easy for maintenance

Reasons

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Payload Physical Layout Container Physical Layout

Physical Layout (1/4)

Chord Length

Å The dimension of container and payload 

using technical drawing in CAD software. 

Å All measurement units are in mm.

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT



19

Physical Layout (2/4)

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Payload Placement of Major Component

Servo

MG90s

Arm

Battery 

Holder

Servo

MG90s

Two 

Samsung 

INR18650-

25R Battery

Servo

MG996R

XBee

Pro 

S3B

GPS 

Antenna

Coin Cell 

Battery

Battery Placement

Instrument Release Mechanism

Para-glider Control Mechanism

Payload Release Mechanism

Coin Cell

Top View

Bottom View

Payload Electronic Components

3.3V Buck 

Converter

BNO055

ACS712

BMP280

5V Buck 

Converter

Teensy 4.1

Ground 

Camera

Ground Pointing Camera

Release 

Camera

Payload Radio Antenna

Remove Before 

Flight (RBF) Tag

Taoglas

FXP290

Blackcell 

14500 2s
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Physical Layout (3/4)

Container Placement of Major Component

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Payload 

Holder

Slider
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Physical Layout (4/4)

Payload Launch and Deployment Configuration

0 m

Apogee

2 m

80%

Para-glider Control 

Mechanism

Release Camera

Ground Camera

Instrument Release 

Mechanism

Taoglas FXP290 

Antenna

Payload Release 

Mechanism

Containerôs 

Body

Containerôs Shoulder

Payloadôs Battery

Electronics Component 

of Payload

The CanSat will be inserted into the

rocket body and the para-glider will

be stowed inside the container, the

para-glider is directly connected to

the payload. The CanSat will be

detached from the rocket body when

the rocket ejection chute fires.

Once the CanSat separates from
the rocket, the parachute will be
deployed. Upon reaching 80% peak
altitude, the payload release
mechanism will be active to
separate the payload from the
container.

After the payload is separated from
the container, the para-glider will be
deployed using the force from the
drogue-chute. After reaching 2
meters from ground, the payload
will release the egg instrument
safely.
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Pre-Launch

Å Arrive at the launch site.

Å GCS and antenna setup.

Å Sensor system calibration and communication with the GCS command.

Å Final CanSat check completed.

Å Activate and load the CanSat into a rocket.

Launch

Å The CanSat is mounted in a rocket.

Å The CanSat is launched to a peak altitude.

Å The container with the payload is deployed from the rocket using a parachute, with a descent rate of no more than 15 

m/s.

Å The release camera starts recording the separation of the payload from the container and the functioning of the para-

glider control system.

Å At 80% of peak altitude, the payload separates from the container and descends using a para-glider descent control 

system with a descent rate of 5 m/s.

Å The ground video camera starts recording, pointing downward during descent to capture the release of the egg 

instrument.

Å At 2 meters above the ground, the payload releases the egg instrument, which lands safely at the target location.

Å The CanSat lands safely.

Post-Launch

Å CanSat recovery by location from the last telemetry and buzzer.

Å Inspection of CanSat damage.

Å Take the SD card from the CanSat.

Å Analyze data received.

Å PFR preparation.

22

System Concept of Operations (1/2)
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System Concept of Operations (2/2)
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Launch Vehicle Compatibility

Information

1. The CanSat design was created in
purpose to fit with the rocket.

2. The sharp part of CanSat was built
to strengthen the durability

3. The rocket will not be used as a
part of CanSat missions.

Dimension 

(Section)

Height 

(mm)

Diameter 

(mm)

Rocket 
(Requirement 

Dimensions)

120 136 

CanSat 115 136

1
1
5
 m

m

136 mm

140 mm

1
2
0
 m

m

Presenter:  Lintang Arum Sari CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Sensor Subsystem Design

AxôlNurrahim

CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Sensor Subsystem Overview

Presenter:  AxôlNurrahim CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Sensor Type Selected Model Function Located In

Air Pressure BMP280 Measuring air pressure of the CanSat Payload

Air Temperature BMP280 Measuring air temperature of the CanSat Payload

Battery Voltage
ADC Voltage 

Divider
Measuring battery voltage of the CanSat Payload

Current Battery ACS712 Measuring current of the CanSat battery Payload

GNSS SAM-M10Q Determining the position of the CanSat Payload

Acceleration BNO055 Tracking the acceleration of the CanSat Payload

Rotation Rate BNO055 Measuring the rotation rate of the CanSat Payload

Release Camera RunCam Split 2

Recording the separation of the payload from 

the container and the para-glider descent 

control system functioning.

Payload

Ground Camera RunCam Split 2
Record the ground during descent and the 

instrument being released
Payload

Instrument Release BMP280
Measuring the distance from the payload to 

the ground
Payload
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Payload Air Pressure Sensor 

Trade & Selection

Model Interface

Pressure

Resolution

[hPa]

Operating

Voltage

[V]

Consumption

Current

[ɛA]

Pressure 

Range

[hPa]

Mass

[g]

Size¹

[mm]

Price²

[USD]

BMP280 I2C/SPI 0.016 1.71 ~ 3.6 2.7 300 ~ 1100 4.8 15.5 x 12.1 x 2.5 0.42

BMP085 I2C 0.01 1.8 ~ 3.6 3 300 ~ 1100 1 15.7 x 20.3 x 2 11.87

MPL115A2 I2C 1.5 2.5 ~ 5.5 6 500 ~ 1500 0.61 19.2 x 17.9 x  2.9 7.95

Reasons:

ǒ Low power consumption

ǒ Low cost

ǒ Compact form factor

ǒ High relative accuracy 

Selected Air Pressure Sensor : BMP280

1. Size of our sensor is in the form of a module.

2. Price references are obtained from local stores.
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Model Interface

Temperature

Resolution

[C]

Operating

Voltage

[V]

Operating

Current

[ɛA]

Temperature 

Range

[ÁC]

Mass

[g]

Size¹

[mm]

Price²

[USD]

BMP280 I2C/SPI 0.01 1.71 ~ 3.6 2.7 -40 ~ 85 4.8 15.5 x 12.1 x 2.5 0.42

BMP085 I2C 0.1 1.8 ~ 3.6 3 -40 ~ 85 1 15.7 x 20.3 x 2 11.87

MPL115A2 I2C 0.15 2.3 ~ 5.5 6 -40 ~ 105 0.61 19.2 x 17.9 x 2.9 7.95

Selected Air Temperature Sensor : BMP280

Payload Air Temperature Sensor 

Trade & Selection

1. Size of our sensor is in the form of a module.

2. Price references are obtained from local stores.

Reasons:

ǒ Lightweight

ǒ Highest data resolution

ǒ Wide temperature range data

Presenter:  AxôlNurrahim CanSat 2026 PDR: Team 1064 Bamantara EEPISAT



29

Model Interface
Resolution

[bits]

Operating

Voltage

[V]

Voltage 

Range

[V]

Mass¹

[g]

Size

[mm]

Price²

[USD]

ADC Pin + Voltage 

Divider 
ADC 12 3.3 0 ~ 9.9 NGL 2 x 2 x 1 0.012

Adafruit INA260 I2C 16 3 ~ 5 0 ~ 36 2 21.9 x 18 x 2.7 15.77

INA219 I2C 12 3 ~ 5 0 ~ 26 2 22.5 x 22.3 x 2 0.95

Reasons:

ǒ Simple and cheap (SMD resistor)

ǒ Minimize board size and design

ǒ Can use various combination of resistor   

ǒ Low Cost

Selected Battery Voltage Sensor : ADC Pin + Voltage Divider (20kÝ+ 10kÝ)

1. Mass is negligible because it is below the fraction of a single gram

2. Price references are obtained from local stores.

Payload Battery Voltage and Current 

Sensor Trade & Selection (1/2)

Presenter:  AxôlNurrahim CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Reasons:

ǒ Highest maximum current measure

ǒ Compact design

ǒ Lightweight

ǒ Low cost

Selected Current Battery Sensor : ACS712

1. The INA169 and INA219 modules require a 0.1 ɋ shunt resistor.

2. Size of our sensor is in the form of a module. 

3. Price references are obtained from local stores.

Payload Battery Voltage and Current 

Sensor Trade & Selection (2/2)

Model Interface
Measurement 

Methode¹
Resolution

Operating

Voltage

[V]

Maximum 

Current 

Measure

[A]

Mass

[g]

Size²

[mm]

Price3

[USD]

ACS712 ADC
Hall effect current 

sensing

Depends on 

ADC
4.5 ~ 5.5 5 4 31 x 13 x 2 0.69

INA169 ADC
High-side current 

sensing 

Depends on 

ADC
2.7 ~ 60 ±5 5 25.4 x 25.4 x 2 3.19

INA219 I2C
High-side current 

sensing
12 Bits 3 ~ 5.5 ±3.2 5 22.5 x 22.3 x 2 0.95

Presenter:  AxôlNurrahim CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Model Interface
Rate

[Hz]

Resolution

Accuracy

[m]

Operating

Voltage

[V]

Operating 

Current

[mA]

Mass

[g]

Size

[mm]

Price¹

[USD]

SAM ïM10Q UART 1 ~ 25 1.5 3.3 ~ 5 12 10 26 x 16 x 8 28.25

Ublox Neo-M8M UART 1 ~ 10 2.5 3 ~ 5.5 17 6 18 x 18 x 6 10.82

Ublox Neo-M6 UART 1 ~ 5 2.5 3 ~ 5.5 45 8 22 x 20 x 7 3.23

Reasons:

ǒ Highest update rate

ǒ Quad-constellation GNSS tracking

ǒ High accuracy

ǒ Compact form factor

Selected GNSS Sensor : SAM ïM10Q

1. Price references are obtained from local stores.

Payload GNSS Sensor 

Trade & Selection
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Model Interface
Resolution

[bits]

Operating

Voltage

[V]

Operating

Current

[mA]

DoF

[Axis]

Mass

[g]

Size¹

[mm]

Price²

[USD]

BNO055 I2C 16 3.3 ~ 5 12.3 9 3 26.8 x 20.3 x 2.7 48.77

BNO080 I2C 16 2.4 ~ 3.6 7.5 9 2 26 x 15 x 2 20.91

MPU9250 I2C 16 3.3 ~ 5 10 9 3.5 20 x 15 x 2.8 11.12

Reasons:

ǒ Direct absolute orientation output

ǒ Onboard hardware sensor fusion

ǒ Provide comprehensive data

ǒ High data resolution

Selected Acceleration Sensor : BNO055

1. Size of our sensor is in the form of a module.

2. Price references are obtained from local stores.

Payload Acceleration Sensor 

Trade & Selection
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Model Interface
Resolution

[bits]

Operating

Voltage

[V]

Operating

Current

[mA]

DoF

[Axis]

Mass

[g]

Size¹

[mm]

Price²

[USD]

BNO055 I2C 16 3.3 ~ 5 12.3 9 3 26.8 x 20.3 x 2.7 48.77

BNO080 I2C 16 2.4 ~ 3.6 7.5 9 2 26 x 15 x 2 20.91

MPU9250 I2C 16 3.3 ~ 5 10 9 3.5 20 x 15 x 2.8 11.12

Selected Rotation Rate Sensor : BNO055

1. Size of our sensor is in the form of a module.

2. Price references are obtained from local stores.

Payload Rotation Rate 

Sensor Trade & Selection

Reasons:

ǒ Low operating current

ǒ Lightweight

ǒ Experienced using this sensor
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Model Interface
Resolution

[Pixels]

Operating

Voltage

[V]

Frame 

Rate

[Hz]

Mass

[g]

Size¹

[mm]

Price²

[USD]

RunCam Split 2 UART/Digital 1920 x 1080 5 ~ 15 60 18 36 x 38 x 27.4 69.90

EYD A10 Digital 1920 x 1080 3.3 ~ 5 30 4.1 10 x 6 x4 20.12

Quelima SQ11 Digital 1280 x 720 3.3 ~ 5 30 15 23 x 23 x 23 15.03

Reasons:

ǒ Critical power-loss protection

ǒ High video resolution

ǒ Integrated DVR System

1. Size of our camera is measured from the entire module.

2. Price references are obtained from local stores.

Payload Release Camera Trade & 

Selection

Presenter:  AxôlNurrahim CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Instrument Release Sensor Trade & 

Selection

Model Interface
Measurement 

Method
Resolution

Operating 

Voltage

[V]

Current 

Consumption

[mA]

Mass

[g]

Size¹

[mm]

Price²

[USD]

BMP280 I2C/SPI
Convert from 

pressure
0.016 hPa 1.71 ~ 3.6 0.0027 4.8 15.5 x 12.1 x 2.5 0.42

VL53L1X I2C Infrared laser 1 mm 2.5 ~ 3.5 18 2.2 20 x 15 x 4 5.33

HC-SR04 GPIO
Ultrasonic 

frequency
3 mm 3.3 ~ 5 15 9 45 x 20 x 15 1.01

Reasons:

ǒ More stable and minimally affected by external 

environmental interference.

ǒ Same as temperature and pressure so no need 

extra module

ǒ Lowest current consumption

Selected Instrument Release Sensor : BMP280

1. Size of our sensor is in the form of a module.

2. Price references are obtained from local stores.
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Reasons:

ǒ Auto record and auto save video feature

ǒ High frame rate video

ǒ Support access video record using cable

Selected Ground Camera :

1. Size of our camera is measured from the entire module.

2. Price references are obtained from local stores.

RunCam Split 2

Ground Camera Trade & Selection

Presenter:  AxôlNurrahim CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Model Interface
Resolution

[Pixels]

Operating

Voltage

[V]

Frame 

Rate

[Hz]

Mass

[g]

Size¹

[mm]

Price²

[USD]

RunCam Split 2 UART/Digital 1920 x 1080 5 ~ 15 60 18 36 x 38 x 27.4 69.90

EYD A10 Digital 1920 x 1080 3.3 ~ 5 30 4.1 10 x 6 x4 20.12

Quelima SQ11 Digital 1280 x 720 3.3 ~ 5 30 15 23 x 23 x 23 15.03
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Descent Control Design
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Descent Control Overview

The container with the payload

shall deploy from the rocket

when the rocket reaches

apogee and the rocket motor

ejection forces a separation.

The container with the payload

shall descend at a rate of 15

m/s using a parachute that

automatically deploys at

separation.

At 80% of apogee, the payload

shall separate from the

container and descend using a

para-glider descent control

system and make the descent

rate of 5 m/s until landing.

The payload must head for the

landing pad. At a height of 2

meters from the ground, the

payload must safely release

the instrument containing the

eggs.

The container has a

cylindrical shape with a size of

200 mm and a width of 140

mm. The container is made of

Easy ABS and balsa

composite. The container

consists of two parts, the

shoulder and the containerôs

body.

The selected type of the

CanSat parachute is a round

parachute. The diameter of the

CanSat parachute is 265 mm.

The parachute is made of

ripstop nylon. It has one spill

hole as stabilizer with diameter

26.5 mm.

The para-glider uses active

control for the maneuver

system with 2 servos which

will control the movement to

the right or left.

Apogee

0 m

80%

2 m
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Container Parachute Descent Control 

Strategy Selection and Trade (1/4)

Strategy A
Spill Hole

Information

The rounded design of the parachute ensures smoother deployment, minimizing the risk of operational

failure. The round parachute is equipped with a spill hole to enhance stability and maintain a downward

trajectory towards the nadir point. The integration of these features makes the parachute system provide

excellent reliability and performance.

265 mm
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Container Parachute Descent Control 

Strategy Selection and Trade (2/4)

Information

Square parachute can descend smoothly with high stability and minimal oscillation, achieved through a well-

engineered parachute design that prevents swaying after full inflation, while the integrated sleeve system

reduces opening shock and enhances overall reliability and consistent performance.

265 mmStrategy B
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Container Parachute Descent Control 

Strategy Selection and Trade (3/4)

Strategy A

Round Parachute with Spill Hole

Selected : Strategy A

Reasons

It allows for easy modification of the descent rate. The attachment of the parachute to the container will add a

carabiner, this makes the process of attaching the parachute easier. The spill hole serves to prevent excessive

spinning of the parachute during descent.

Strategy B

Square Parachute

Selection

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Container Parachute Descent Control 

Strategy Selection and Trade (4/4)

Ripstop Nylon Cordura Polyurethane-Coated Polyester

PROS CONS PROS CONS PROS CONS

More durable 
Expensive

Higher tensile 

strength
Expensive Cost effective

Heavier

Affordable 
Lower 

breathabilityLow moisture 

absorbency

Difficult to stitch
Abrasion 

resistant
Heavier Water resistant

Lightweight Lower tensile 

strength
High strength

Selected: Ripstop Nylon 

Selection
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Payload Steering Control Strategy 

Selection and Trade (1/3)

Information

Å The stowing position uses the inner body of container

Å Lowïmid aspect ratio semi-elliptical ram-air para-glider with 10° AoA

Å The para-glider will be deployed using a drogue-chute

Strategy A

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Payload Steering Control Strategy 

Selection and Trade (2/3)

Information

Å The stowing position uses the inner body of container

Å Low aspect ratio rectangular para-glider 5° AoA

Å The para-glider will be passively deployed

Strategy B

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Payload Steering Control Strategy 

Selection and Trade (3/3)

Selection

Reason

1. Easy to manufacture

2. Rapid inflation

3. High stability

Strategy A Strategy B

Selected: Strategy A 

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Para-Glider Descent Speed Control 

Strategy Selection and Trade (1/3)

Information

Type of Stability: Passive Control

Description:

The para-glider will use a drogue-chute as a passive mechanism to support the deployment of para-glider.

The para-glider design to get high stability and high coefficient lift. The payload will maintain the nadir and

prevent it from swaying by the focused mass at the bottom.

Concentrated mass at 

the bottom

Strategy A

Dual Gear 3D 

Printed

Servo Horn
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Para-Glider Descent Speed Control 

Strategy Selection and Trade (2/3)

Information

Type of Stability: Passive Control

Description:

The para-glider will use wind pressure as a passive mechanism to deploy the para-glider. The para-glider

design to get high lift to drag ratio. The payload will maintain the nadir and prevent it from swaying by the

focused mass at the bottom.

Servo 3D Printed

Bracket
Servo Horn

Servo MG90s

Concentrated mass at 

the bottom

Strategy B

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT



48

Para-Glider Descent Speed Control 

Strategy Selection and Trade (3/3)

Selection

Strategy A Strategy B

Selected: Strategy A 

Reasons

1. More stable descent

2. Higher lift coefficient

3. Smooth maneuver

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Descent Rate Estimates (1/5)

The descent rate of each descent phase will be estimated using different

parameters

CanSat Parachute Payload Para-glider

Parameters:

Å Diameter of Parachute (Dp)

Å Diameter of spill hole (Dsh)

Parameters:

Å Span Area (S)

Å Angle of Attack (AoA)

Å Chord Length Average (cavg)

Requirement:

Descent rate shall be 15 m/s ( 3 ά/ί)
Requirement:

Descent rate 5 m/s ( 3 ά/ί)

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Descent Rate Estimates (2/5)

CanSat Parachute

We will use the descent velocity with range between minimum [V min = 12 m/s] and maximum [V max = 18

m/s] to determine the parachute radius.

Chosen Diameter Chosen Radius

0.265 m 0.132 m

ψ ρ ωȢψ

ρȢςςυρς σȢρτρȢςψ
Ὀὴ

ψ ρ ωȢψ

ρȢςςυρψ σȢρτρȢςψ

Diameter of the spill hole and side holes is chosen to be 10%

of the diameter of parachute

Diameter of spill hole = ὈίὬ= Ὀὴ 10% = 0.0265 m

Spill hole radius = = 0.0132 m

Information:

Ὀὴ =  ὝὬὩ ὨὭὥάὩὸὩὶ έὪ ὸὬὩ ὴὥὶὥὧὬόὸὩ (ά)
ὺ =  ὈὩίὧὩὲὸ ίὴὩὩὨ (ά/ί)
“ =  3.14
Ὣ =  ὫὶὥὺὭὸὥὸὭέὲὥὰὥὧὧὩὰὩὶὥὸὭέὲωȢψάȾί

ὈίὬ =  ὛὴὭὰὰ ὬέὰὩ ὥὲὨ ίὭὨὩ ὬέὰὩs ὨὭὥάὩὸὩὶ (ά)
*Assumption

 zὅὨ =  1.28 (DὶὥὫcέὩὪὪὭὧὭὩὲὸ έὪ ὴὥὶὥὧὬόὸὩ)
άz =  1 ὯὫ (CanSat)
”z= ὥὭὶὨὩὲίὭὸώρȢςςυὯὫȾά

ψ ά Ὣ

” ὺ “ ὅὨ
Ὀὴ

ψ ά Ὣ

” ὺ “ ὅὨ

πȢσσ Ὀὴ πȢςς
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Descent Rate Estimates (3/5)

Payload Para-glider

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

We will use the descent velocity at 5.78 m/s to determine the descent speed.

Information:

Ὃ= Lift to Drag Ratio
CD = Coefficient Drag
W = Weight

V = ὈὩίὧὩὲὸὛὴὩὩὨ

Ὓ= Span Area (ά )

*Assumption

ὅzὒ= 0.45 (Coefficient lift para-glider with 10° AoA)
άz= 0.7ὯὫ(ὴὥώὰέὥὨ)
”z= ὥὭὶὨὩὲίὭὸώρȢςςυὯὫȾά

S ὦ ὧὥὺὫ

S πȢφσ πȢρρυ

S πȢπχχρχυ

V

V
Ȣ

Ȣ Ȣ Ȣ

V υȢχψάȾί

arctan 

arctan 

Ὃ
Ȣ

Ȣ
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Descent Rate Estimates (4/5)

Information

Container mass : 299.6 g

Payload mass : 700.6 g

Total CanSat mass: 1,000.2 g

Payload Para-glider Descent Rate Container Parachute Descent Rate

○
Ȣ

Ȣ Ȣ Ȣ Ȣ

○ ρυȢπυ□Ⱦ▼

○

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Descent Rate Estimates (5/5)

Final Result

Parachute and Para-glider Summary

Altitude The descent rate each descent phase will be estimated using parameters

Peak Altitude

Type parachute: Round parachute

The diameter of parachute: 0.265 m

The descent speed: 15.05 m/s

80%

Type parachute: Para-glider

The wing span of parachute: 0.63 m

The descent speed: 5.78 m/s

CanSat Summary 

The CanSat para-glider uses active control of two servos. The focus of mass is in the bottom of the CanSat

to keep the stability and prevent from swaying.

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Mechanical Subsystem Design

Muhammad Rizky

CanSat 2026 PDR: Team 1064 Bamantara EEPISAT



3D Printed 

Containerôs 

Shoulder

Nose Coneôs 

Shoulder

Stowed 

Parachute

3D Printed 

Container

Nose Cone
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Mechanical Subsystem Overview

Information
Material: Easy ABS, Balsa Composite, Carbon Fiber

Parachute: Ripstop Nylon

Note: The para-glider will be deployed by a passive mechanism.

Payloadôs 

Battery 

Instrument Release Mechanism

Para-glider Control 

Mechanism

Release

Camera

Top View Bottom View

Payload Electronic Components

Ground Camera

Camera

Payload Release Mechanism

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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CanSat Mechanical Layout of 

Components Trade & Selection (1/4)

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT

Top View Bottom View

Payload Electronic Components

Pros

1. Hard to manufacture

2. More expensive

Cons
1. Easy to assembly

2. Low drag coefficient

3. Easy to maintenance

Payload Release Mechanism

Release Camera
Payloadôs Battery

Strategy A

Para-glider Control 

Mechanism

Camera

Taoglas 

FXP290 

Antenna

Shoulder Nose Cone

Bottom ViewTop View

3D Printed Easy ABS Material

Instrument Release Mechanism

Ground Camera
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Pros Cons

1. Easy to manufacture

2. Affordable

1. High drag coefficient

2. Fragile

3. More complex mechanism

CanSat Mechanical Layout of 

Components Trade & Selection (2/4)

Strategy B

Shoulder Nose Cone

Taoglas 

FXP290 

Antenna

Instrument Release 

Mechanism

Payload Electronic ComponentsPayloadôs Battery

Para-glider Control 

Mechanism

Release Camera

Ground Camera

Camera  

Bottom ViewTop View

3D Printed PLA Material

Payload Release 

Mechanism

Camera  
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Selected: Strategy A

Reasons

CanSat Mechanical Layout of 

Components Trade & Selection (3/4)

Selection

1. Easy to assemble

2. Low drag coefficient

3. Easy to maintain

Strategy A Strategy B

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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CanSat Mechanical Layout of 

Components Trade & Selection (4/4)

Part Material Density (kg/m3) Durability (MPa) Cost ($)

CanSat Frame
Balsa Composite 410.2 5.4 2.30

Polycarbonate 1200 75 2.45

Para-glider
Ripstop Nylon 1140 126.72 1.39

Aramid Fiber 1440 53.01 1.11

Nose Cone
Carbon Composite 1550 470 11.20

Acrylic 1180 65 4.20

Parachute

Cordura 1440 53.01 1.11

Ripstop Nylon 1140 126.72 1.39

Polyurethane-Coated 

Polyester
970 50 0.98

Container
PETG 1270 52.2 11.65

Easy ABS 1040 48 13.10

Selected 

Material

CanSat Frame:

Balsa Composite

Para-glider:

Ripstop Nylon

Nose Cone:

Carbon Fiber

Parachute:

Ripstop Nylon

Container:

Easy ABS

Reasons
ÅLightweight

ÅCheap

Å Affordable

Å Lightweight

Å High

durability

Å Lightweight

ÅHigh strength

ÅAffordable

ÅLightweight

ÅHigh resistance

CanSat Material Trade Selection

Presenter:  Muhammad Rizky CanSat 2026 PDR: Team 1064 Bamantara EEPISAT
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Pros Cons

1. High cost

2. Hard to manufacture

1. Lightweight

2. Easy to maintenance

3. Low drag coefficient

1
8
7
.6

 m
m

140 mm
Source : openrocket simulation

Support Slider

Nose Cone Design Trade & Selection (1/3)

Average Coefficient Drag = 0.3646

3D Printed 

Shoulder 

Nose Cone

Carbon Material

Strategy A - Tangent Ogive Nose Cone

7
6

.6
 m

m
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