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3D Three Dimensional EEPROM Electrically Erasable Programmable Read
Only Memory
ABS Acrylonitrile Butadiene Styrene EPS Electrical Power Subsystem
FSW Flight Software
ADC Analog to Digital Converter )
GB Giga Byte
ASCI] American Standard Code for Information
Interchange GCS Ground Control Station
BUS Binary Unit System
GND Ground
bps Bits Per Second
GNSS Global Navigation Satellite System
CAD Computer Aided Design
GPIO General Purpose Input Output
CDH Communication and Data Handling
COTS Commercial Of-the-Shelf GPS Global Positioning System
CSV Comma Separated Value HDPE High-Density Polyethylene
dB Decibel /O |nput/OUtpUt
dBi Decibel Isotropic 12C Inter-Integrated Circuit
dBm Decibel-Milliwatt IDE Integrated Development Environment
DC Direct Current IMU Inertial Measurement Unit
DoF Degree of Freedom LED Light Emitting Diode
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MB Mega Byte SDIO Secure Digital Input Output
MCU Microcontroller Unit SMD Surface Mount Device
NGL Negligible SPI Serial Peripheral Interface
NMEA National Marine Electronics Association ToF Time of Flight
oS Operating System Universal Asynchronous
SR Receiver/Transmitter
PCB Printed Circuit Board
USB Universal Serial Bus
PETG Polyethylene Terephthalate Glycol _ _ _
uTC Universal Time Coordinated
PFR Post Flight Review XCTU XBee Configuration and Test Utility
PG Para-glider

System Requirement Verification

PLA Polylactic Acid .
Acronyms Definition
POV

Point of View

A Analysis
PWM Pulse Width Modulation | Inspection
RAM Random Access Memory T Test
RBF Remove Before Flight D Demonstration
RP-SMA Reverse Polarity Sub-Miniature version A
RTC Real-Time Clock
SATS Satellites
SD Secure Digital
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Main Objectives

The mission simulates Para-glider Instrument Delivery

H©O © NoOgo pw DE

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

The container with the payload shall deploy from the rocket when the rocket reaches peak altitude, and the rocket motor
ejection forces a separation.

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

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.

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

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

A release camera shall show the separation of the payload from the container and the para-glider descent control system
functioning.

A ground video camera shall be pointing downwards and show the ground during descent and the egg instrument being
released.

The CanSat shall collect sensor data during ascent and descent and transmit the data to a ground station @1 Hz.

. The sensor data shall include interior temperature, battery voltage, battery current, tilt angle, rotation rate, and GPS

position.

Bonus Objectives

Design and develop a compact, portable ground station with high usability, reliable telemetry handling, and strong construction
quality to compete for the Mark Walker Ground Station Design Award.

1.
2.

External Objectives

We have the intention to acquire the first place in the CanSat Competition 2026.
To increase experience through any engineering project, adapt to the teamwork environment, project implementation,
and time management.
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Summary of Changes Since PDR
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Payload
Voltage and
Current
sensor.

Release
Camera and
Ground
Camera

Sensor Subsystem Design

Egg Release
Sensor

ACS712  for  current
sensor and Voltage
Divider for Voltage
sensor.

RunCam Split 2 for both
Release and Ground
Camera

BMP280

INA219 to measure both

payload Voltage and
Current.
EYESEC X6D for

Release Camera and
Turbowing Cyclops 3 V3
for Ground Camera

VL53L1X

Simplifies measurement
by using a single sensor
to monitor both payload
voltage and current.

The RunCam camera
was replaced due to its

excessive weight and
high power
consumption, with a
lighter and more Ilow
consumption power
camera

To achieve more precise
altitude measurements
at low heights, infrared
from ToF sensor is used
to measure the distance
between the payload
and the ground directly.
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After we tested, the
result is servo horn with

Pzérg;ﬂlrlgler upward and downward
Mechanism movements are more
effective than side-to-
= side movement.
.% Left and right Forward and backward
a
[ After going through the
g Payload Mass of the payload is Mass of the payload is m:m:;?gltuw;?ghfrggetshsé
= HERS [ 648.19 payload decreased to
G 648.19.
(%))
(]
&)
Para-glider Avoid rope from being
Bag tangled.

A

| t6s doesnot exi st
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‘ In the PDR configuration,
' the instrument is

o
c
8 S, Instrument released without using
= '@ Descent |t doesnodot exi the nose cone, and a
o0 Control ribbon is employed to
o ensure the descent rate
Q : : i :
Using Ribbon remains below 5 m/s

5 vlond ‘_{ﬁ' P

0 ayloa » : :

@ Lighter and simpler

g Releage mechanism

% Mechanism ~ A

7 Using slider spring Using arm connect to

a system Servo

O

)

n

T -

= - i . / . - -

= Pzérgnqtlrlgler ‘f . Optimize the moving

S ) 4 ” area for servo horn

= Mechanism S

=

Left and right Forward and backward
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S | e | pon | om | raone
'@@é{l Decrease

Instrument L
Release v/ unnecessary
Mechanism dimension

Using slingshot system  Using twist lock system

Better egg
protection

Instrument Cover
Design

v

Egg covered with Egg covered with
cellulose, bubble wrap  bubble wrap & carbon
& 3D printed cover fiber nose cone

D

Mechanical Subsystem Design

Payload Holder

: Better locking
I't doesnot ; position
exist
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Summary of Changes Since PDR
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. Mechanical
Communication
Subsystem
Data Handling
Design

Electronic Power
Subsystem

Para-glider Bag
Attachment

Payload Telemetry

Format

Battery Holder

It doesnd exist

Match with mission
guide without
additional fusion roll,
and pitch data for 3D
model. Also, incorrect
placement of the
checksum command

Velcro Strap

Added roll and pitch
data to telemetry. And
the command
checksum position
has been corrected at
the end of the
telemetry format

Zip Ties

Avoid the para-
glider ds
being tangled

Improve the
CanSat 3D model
visualization in the
GCS and ensure
the checksum
correctly verifies all
received data.

Use Zip ties
instead of Velcro
due to limited
space, as they are
lighter, simpler,
and more secure.
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) The Soshine battery
% = provides sufficient
% % Soshine power for two hours
c Camera Battery Blackcell 14500 2s while being lighter
22 ICR14500 3.7V and more compact,
g9 reducing overall
w mass.

There were no changes to the Flight Software Design

Flight Software
Design

There were no changes to the Ground Control System Design

Ground Control
System Design
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Verlflcatlon

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

portion of the flight. Operational Hgh v Vv Vv V
Co The_Car_ISat con?alner shqll be mounted on top of the rocket with the shoulder Operational Hgh v «
section inserted into the airframe
c3 The CanSat paylogd gnd contalngr shall be deployed from the rocket when Operational High
the rocket motor ejection charge fires.
After deployment, the CanSat payload and container shall descend at 15 m/s : :
& using a parachute that automatically deploys. Error is +/- 3 m/s. APREUBEIE] S N
C5 At 80% flight peak altitude, the payload shall be released from the container. Operational High v v
0 : L
Cé At 80% peak altitude, the payload shall deploy a para-glider descent control Operational Hgh v «
system.
The payload shall descend at 5 m/s averaged over the entire descent within : :
& +/- 3 m/s with the para-glider descent control system. SlpRrEiEE] Sl B
C8 The payload shall steer toward a target location. Operational High v
C9 The sensor telemetry shall be transmitted at a 1 Hz rate Operational High v v v
The payload shall record video of the release of the payload from the : .
&l container and the deployment of the para-glider descent control system OperEinaE] Highis VA V6 V0
14
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Requirement Subsystem | Priority .n.n

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

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

cL2 +/- 0.5 m above the ground without breaking the egg.

Operational High v v v

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

S separately and is independent of the CanSat battery and electronics.

Operational High vV v Vv

Cost of the CanSat shall be under $1000. Ground support and analysis tools
C14 are notincluded in the cost of the CanSat. Equipment from previous years Operational High v v Vv
shall be included in this cost, based on current market value.

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

S8 CanSat structure must survive 15 Gs vibration. Structural High v

S9 CanSat shall survive 30 G shock. Structural High v v v
Si7 eevoncs rd mecaica conporents Sabe I nOuES S0 Swcual b YV
M3 All mechanisms shall be capable of maintaining their configuration or states Mechanical Hgh v «

under all forces.
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Verlflcatlon

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

E6 The CanSat shall operate for a minimum of two hours when integrated into Electrical Hgh v v
the rocket.

Es The audlq beacon shall have an easily accessible power switch through Electrical High
the container

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

The CanSat telemetry shall include altitude, air pressure, temperature,
X5 battery voltage, command echo, and GPS coordinates that include Communications High v v v
latitude, longitude, altitude and number of satellites tracked.

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

SN6 peak altitude. Sensor High v V V

SN7 CanSat payload shall video record the ground during descent. Sensor Hgh v Vv V

SN8 Th_e ground pointing camera shall capture video of the instrument (egg) Sensor Hgh « «
being released and reaching the ground.

SN10 CanSat payload shall measure its battery current. Sensor High v

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

= in the Telemetry Requirements section.

Ground Station Hgh v v Vv

Presenter: Lintang Arum Sari CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 16
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Telemetry shall include mission time with 1 second resolution Ground Station High v v

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

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

G7 . . , Ground Station Hgh v v Vv V
value and rotation rates in real time.

Gs Teams shall display mission time, tem_perature, GPS pos!tlon, repelved Ground Station Hgh v < v
packet count, lost packet count, and flight software state in real time.

GO The ground station sha]l include onellaptop computer with a minimum of two Ground Station High ¢ < v
hours of battery operation, XBee radio and an antenna.
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. EIEUE SEHE Al P

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

The flight software shall maintain a count of packets transmitted which shall
F1 increment with each packet transmission throughout the mission. The value Flight Software High v v v
shall be maintained through processor resets.

The CanSat shall maintain mission time throughout the entire mission even

F2 .
in the event of a processor resets or momentary power loss.

Flight Software High v Vv v V

The flight shall include commands to activate all mechanisms. These

= commands shall be documented in the mission manual.

Flight Software Hgh v Vv Vv V
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COMPETITION

! During descend, a release camera
, | show the separation of the payload
]

the container and the paraglider descent
/ control system functioning. A ground
camera shall be pointing downwards and
show the ground during descent and the
egg instrument being released.

At 2 meters above the ground, the

egg instrument will be released and 217
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Payload Physical Layout

_ $12500 _

Container Physical Layout

_ $136,00

130,00
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Container Placement of Major Component

Para-glider Bag is Attached
Slider to the Balsa Container

Payload -
Holder -
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Payload Placement of Major Component

Release Pointing Camera

~N -----

Para-glider Control Mechanism

( Releasa
Arm . L z‘\. & Camera
Servo
_________ MG90s )

Ground Taoglas
@mera FXP290 )

Main PCB

Teensy 4.1

Release Payload Mechanism

Servo
MG90s

&

Two Samsung

Soshine
IlreRsieon ICR14500
Converter Converter 2R D 3.7V Battery
Bottom View
& J
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Payload Launch Configuration

-

~

Container
.— Parachute
| Para-glider

Cont ainer 6s

Para-glider Control
Mechanism

Payload Release
Mechanism

—— Ground Camera

Electronics Component
of Payload

Contai nejr
Body

Instrument Release
Mechanism

Egg Instrument

J

Sh

Para-glider Control Mechanism

Release Payload Mechanism
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Payload Deployment Configuration

Para-glider Control Mechanism

r

Servo
MG90s

Wi

i

Instrument Release
Mechanism
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-

~

Dimension Height Diameter
(Section) (mm) (mm)

Rocket 120 136
(Requirement
Dimensions)
-7 CanSat 115 136
E -( T
AN
SAT
Information
4 4 1. The CanSat design was created in
e 136 mm purpose to fit with the rocket
el | S 2. The sharp part of CanSat was built
Lo ;’ use to strengthen the durability
= 3 3. The rocket will not use as a part of
vl _-__ CanSat missions.
v

U J
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24



EEP'SQT uuuuuuuuuuu

Sensor Subsystem Design

Axd Nurrahim

CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 25
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Air Pressure BMP280 Measuring air pressure of the CanSat Payload
Air Temperature BMP280 Measuring air temperature of the CanSat Payload
GNSS SAM-M10Q Determining the position of the CanSat Payload
Voltage and Current INA219 Y bg::[ttig éc;rt]asg; | UL Payload
Rotation Rate BNOO055 Measuring the rotation rate of the CanSat Payload
Acceleration BNOO55 Tracking the acceleration of the CanSat Payload

Recording the separation of the payload
Release Camera EYESEC X6D from the container and the para-glider Payload
descent control system functioning.

Ground Camera. Turbowing Record the ground_ during descent and the Payload
Cyclops 3V3 egg being released
Eqg Release VL53L1X Measuring the distance from the payload to Payload

the ground

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 26
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I T S N TR

Payload Voltage ACS712 for current sensor INA219 to measure both Sliellies WPEEIEE By

and Current and Voltage Divider for payload Voltage and g 8 shige s @

sensor. Voltage sensor. Current. IS e [EEyoRt) woliz)e
and current.

Voltage Divider

INA219

ACS712

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 27
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I T A S N TR

The RunCam camera was
EYESEC X6D for replaced due to its excessive
Release Camera and weight and high power
Turbowing Cyclops 3 V3 consumption, with a lighter
for Ground Camera and more low consumption
power camera

I ‘

EYESEC X6D

Release Camera RunCam Split 2 for both
and Ground Release and Ground
Camera Camera

S

Turbowing Cyclops 3 V3

Ground Camera RunCam Split 2

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 28
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T o e

To achieve more precise
altitude measurements at low
Egg Release heights, infrared from ToF
Sensor Ay AL sensor is used to measure the
distance between the payload

and the ground directly.

BMP280 VL53L1X

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 29
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Pressure Operating | Consumption | Pressure
. Accuracy Mass
Model Interface | Resolution (hPa] Voltage Current Range
[hPa] [V] [eA] [hPa]
< 15.5 x
BMP280  I2C/SPI 0.016 N1.0 1.71~ 3.6 2.7 300 ~1100 4.8 0.42
12.1x2.5
BMP280 :
Format
L ( Gl )
Equation . |
b oaéin IO D Q@I 6Q | dBXE @' Q((')Qvﬁ)Q
0d O T OPERLOEAOAAA OBRD A

Altitude : 20.1 m
Altitude : 20.3 m
Altitude : 20.4 m

The BMP280 will collect pressure
data according to its configured
settings, which will then be
converted into altitude data.

Sample output in packet data:
1064,15:26:09,1 ,FLAUNCH_PA[,.1,31.3,101.3,7.9,0.08,0.1 ,-01,01 ,-02,095,15:26:09,24.0 ,-7.2758,112.7942,4 CAL, 04,-14,1066 , PG_OFF155,37

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 30
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Sensor Settings

The sensor filter settings are:

ASensor Mode : Normal Mode
APressure Sampling : Oversampling 10x
ATemperature Sampling : Oversampling 3x
Alnfinite Impulse Response Filter : Oversampling 10x
AStandby Time :0.5ms

Pressure Sensor Acquisition Process
I Moving Convert to I Altitude

Kalman Filter Moving Average

1. Obtain first data of Kalman Filter output (k=3), after that
calculate the output using these equations:

1. Obtain input (U), after that calculate Y  using these

equations: _
o o OtO - P :
e ANy U O = V)
TR RN
TY q (Y , 9t YN) 2. Following this step, it is necessary to eliminate the earliest
L (p XOtL U data and substitute it with current data before continuing with
2.TheY is the output of Kalman Filter the computations
3. After that, it will be forwarded to the moving average 3. Perform this process constantly

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 31



;‘7 Payload Air Temperature Sensor CAN
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Temperatur Operatin Operatin Temperature
> _u Accuracy P ng P ng P . Mass Size
Model Interface | Resolution 1AC] Voltage Current Range (]
[C] [V] [eA] [AC]
BMP280  12C/SPI 0.01 N1.0 1.71~ 3.6 2.7 -40 ~ 85 4.8 15')5(’)2(22'1 0.42

Data
Format

BMP280

(Temperature, AC)

Equation Jo g€ v »§ YO gt g g <

The BMP280 collects temperature data
based on predefined settings, which is
then processed using a moving
average and Kalman filter.

Temp : 34.1 °C
Temp : 34.2 °C
Temp : 34.4 °C

Sample output in packet data:

1064,15:26:09,1,FLAUNCH_PAD,1.1,51.3,101 3,7.9,0.08,0.1, -0.1,0.1, -0.2,09.5,15:26:09,24.0, -7.2758,112.7942,4,CAL,,0.4, -14,106. 6, PG_OFF,1.55,37
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Sensor Settings

The sensor filter settings are:

ASensor Mode : Normal Mode
APressure Sampling : Oversampling 10x
ATemperature Sampling : Oversampling 3x
Alnfinite Impulse Response Filter : Oversampling 10x
AStandby Time :0.5ms

Temperature Sensor Acquisition Process

D — — AT
Output

Moving Average

1. Obtain first data of input (k=3), after that calculate the output using these equations:

66 P y
2 C )
2. Following this step, it is necessary to eliminate the earliest data and substitute it with current data before continuing with the

computations
3. Perform this process constantly

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 33
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Rate

[HZ]

Resolution Operating Operating
Model Interface Accuracy Voltage Current

WERS Size
[9] [mm]

[m]

SAMT M10Q UART 1~25 15

SAM i M10Q

SAM-M10Q |
4

iE

The SAM i M10Q will connect to at
least three satellites in orbit, calculate
their distances, and generate GPS data.

Sample output in packet data:

[V] [MA]

33~5 12 10 26 x16x 8 28.25

(Time, hh:mm:ss)

(Latitude, A
Data (Longitude, A
Format (Altitude, m)

(Satellites, integer value showing number of
satellites that was connected)

It will automatically calculate the distance of this

= ion : :
quatio sensor with reference to satellite (at least 3)

Time: 11:34:45
Lat @ —7.1827 ©
Long: 112.7806 °
ATE : 25«2 m
Sat : 7

1064,15:26:09,1,F,LAUNCH_PAD,1.1,31.3,101.3,7.9,0.08,0.1, -0.1,0.1, -0.2,09.5,1:26:09,24.0, -7.2758,112.7942,4,CAL,,0.4, -14,106. 6, PG_OFF,1.55,37
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Sensor Settings

We are using a standard initiation of NMEA protocol. We configure the sensor settings as follows:

ABaud Rate : 115200 bps
AData : 8 bits
AStop : 1 stop bit
AParity : None
AOutput Protocol : NMEA

GNSS Sensor Acquisition Process

v | No
Yes
GNSS Output
— o

GNSS Test

Reading Latitude : -7.1827
Reading Longitude : 112.7806
Actual Latitude : -7.1827
Actual Longitude : 112.7806

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 35



;‘7 Payload Voltage and Current CAN

SAT
=t Sensor Summary "
. \EYdulilg
Operating
Measurement ) Current
Model Interface Resolution Voltage
Method Measure
[eA]
INA219 pc  High-side current ), g 3~55 +3.2 5 225x223%x2 095
sensing

INA219

Data (Voltage,V),
Format (Current, mA)

Equation o g+ Vi >4 YO 5% g g <

<!

[

'_I

ot

it

1]

i

Y ED
1

<)

0
[
H
4
in
p
it
[
i

Voltage: 8.0 WV
Note: %anlf e 6 07 m
INA219 will measure both the voltage and LR SHEEERLs b
current data from the payload battery,

<!
0
'_l
[ it
1l
)
i
VD
1
<)

(3
[
H
4
in
]
il
i

Sample output in packet data:

1064,15:26:09,1,F,LAUNCH_PAD,1.1,31.3,101.3,7.9.0.08,0.1, -0.1,01, -0.2,0,9.5,15:26:09,24.0, -7.2758,112.7942,4,CAL,,0.4, -14,106. 6, PG_OFF,1.5,537
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;‘7 Payload Rotation Rate Sensor CZT\,
Summary

EEPISAT 2 e

Operating Operating

Resolution | Accuracy DoF Mass Size
Model Interface [bits] (%] Voltage Current (Axis] (q] iR
0
[V] [mA]
BNOO055 12C 16 >95% 33-~5 12.3 9 3 26'8’2( 50'3 X 4877

Gyro (125~2000 As)
Accelerometer (2~16 G)

Data

Format (Gyro Roll, As), (Gyro Pitch, As), (Gyro Yaw, As)

Gyro (16 bits)

Magnetometer .

+1330 It Accelerometer (14 bits)

(= [_ orx.y Magnetometer (14 bits) BNOO55 built-in  sensor fusion will  provide
axis) compensated data that can be read from the

appropriate registers. We just need to adjust it to
requirement units.

(2500 7 T for z axis)

BNOO055

Equation

(differentiate gyrobdés dat a

IMU sensor sense Gyroscope, Accelerometer and Sample . . .
GYRO R: 1 °/s, GYRO P: -1 °/s, GYRO ¥: 3 °/s
Magnetometer values. Output

Sample output in packet data:
1064,15:26:09,1 ,FLAUNCH_PAD.1,31.3,101.3,7.9,0.08,0.1 ,-0.1,01 ,-0.2,0,95,15:26:09,24.0 ,-7.2758,112.7942,4 CAL,, 04,-14,1066 , PG OFF155,37
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EEPISAT

Summary

Payload Acceleration Sensor

uuuuuuuuuuu

Resolution

Accuracy

Interface [bits] (%]

Model

BNOO055 12C 16 >95%

Gyro (125~2000 As)

Accelerometer (2~16 G) Gyro (16 bits)

Magnetometer _
(+1330 { T for x Accelerometer (14 bits)
) axis) Y Magnetometer (14 bits)

(2500 7 T for z axis)

BNOO055

IMU sensor sense Gyroscope, Accelerometer and
Magnetometer values.

Sample output in packet data:

Operating Operating
Voltage Current
[V] [MA]
33-~5 12.3 26.8x203X 4577
2.7
(Accelerometer Roll, As?),
(Accelerometer Pitch, As?),
(Accelerometer Yaw, As?)
BNOO55 built-in sensor fusion will provide

compensated data that can be read from the
appropriate registers. We just need to adjust it to
requirement units.

Equation ,
& wo
P TIT

Q?(A)'FLO Q?(JOFDJG
T TT pTT

0w
VECTOR_ACCELEROMETER: 1 m/s? = 100 LSB

Sample
Output

ACCEL R: 2 °/s?, ACCEL P: -1 °/s?, ACCEL Y: 9 °/s?

,-7.2758,112.7942,4 CAL, 04,-141066 , PG OFF1.55,37

1064,15:26:09,1 ,F,LAUNCH_PA[.1,31.3,101.3,7.9,0.08,0.1

,-01,01

-0.2,0,9.5,15:26:09,24.0

Presenter: A x Rurrahim
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—~ EAR

& Payload Release Camera Sensor SAT

uuuuuuuuuuu

EEPISAT

Operating | Operating Frame Rate

Interface (Pixels] Voltage Current [H]
[V] [mA]

Resolution

EYESEC X6D  Digital 640 x 480 3.3~5 137 30 4.1 10x6x 4 11.64

EYESEC X6D

A Lightweight
Reason A Long recording capability
A Availability of SD card slot

Note:
We removed the camera from the

case, because we designed our own
camera case to minimize its size and

weight.

39
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C Payload Ground Camera Sensor gﬁ'.}'

uuuuuuuuuuu

EEPISAT

Operating Operating Mass
[Pixels] Voltage Current (o]
[V] [MA]

Resolution

Model Interface

Turbowing — pigiral  1280x720  35~5.5 250 30 103 18.7x21x19  29.1

Cyclops 3 V3

Turbowing Cyclops 3 V3
‘.
Note:

We are using Turbowing Cyclops 3
V3 because its has wider angle view
to capture ground and egg release.

A 120Awide angle camera
A Has low current consumption

A Lightweight

40
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& Egg Release Sensors SAT
EEPISOT comeeriTion

Measurement | Operating | Consumption
Model Interface Voltage Current
[V] Y

Accuracy

Size
[mm]

VLS3L1X 12C +1

VL53L1X

5 40 5 19.7x11.7x6 2.37

Data
Format

(Distance, m)

Equation Ao gao+€- Vi >4 YO 5% i g <

NOt_e: _ Distance: 3 m
An infrared ToF sensor measures altitude N

starting from 4 meters, and triggers the Distance: 2 m
egg release mechanism at approximately 2 Distance: 3 m

meters above ground.

Sample output in packet data:

1064,15:26:09,1,FLAUNCH_PAD,1.1,31.3,101.3,7.9,0.08,0.1, -0.1,0.1, -0.2,09.5,15:26:09,24.0, -7.2758,112.7942,4,CAL,,0.4, -1.4,106. 6,_PG_OFF,1.55,37

Presenter: A x Rurrahim CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 41



7
~ CAN
€ 20T

EEP'SQT uu‘M!ET‘lT.lu.N

Descent Control Design

Muhammad Rizky
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Descent Control Overview

uuuuuuuuuuu

Material: Balsa Composite,
ABS

Dimension: 304 mm (height)
and 140 mm (diameter)
Feature: Parachute attachment
using ¥ inch eye bolt, Payload
Holder, Slider

Material: Ripstop Nylon
Dimension: 0.265m (diameter)

Feature: Spill hole 0.0265 m
(diameter)

Material: Ripstop Nylon

Dimension: 200 mm (chord
length), 630 mm (wingspan) of
the para-glider, 7° angle of
attack

Feature: Semi-elliptical ram-air
para-glider

The CanSat deploy from the rocket
when the rocket reaches the apogee.
The CanSat 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 and at a height of 2 meters from
the ground, the payload must safely
release the instrument containing the

eggs.

Presenter: Muhammad Rizky
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p—= Descent Control Changes Since CZT\,
o PDR (1/4) e

uuuuuuuuuuu

EEPISAT

X T R TR T

Avoid rope from being

Para-glider Bag tangled.

ltdos doesndt exist

After going through the

Mass of the payload is Mass of the payload is manufacturing process, the

700.69 648.19g total weight of the payload
decreased to 648.1g.

Payload Mass

' \ After we tested, the result is
Para-glider ‘ /‘I servo horn with upward and
Payload Control o downward movements are
Mechanism ‘ J’ more effective than side-to-
/ 2%, ; side movement.
Left and right Forward and backward
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i Descent Control Changes Since cf
o PDR (2/4) e

uuuuuuuuuuu

EEPISAT

0 B R T T

In the PDR configuration, the
instrument is released without
using the nose cone, and a
ribbon is employed to ensure
the descent rate remains below
5 m/s.

Instrument

Descent Control It doesnot R

Payload

Using Ribbon
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p—= Descent Control Changes Since c;f\,
o PDR (3/4) e

uuuuuuuuuuu

Descent Rate of Parachute Prototype Testing

The CanSat shall descend
Goal using container parachute at a
rate of 15 m/s.

1. The parachute was tied to
the dummy CanSat with a
mass of 100010 g.

2. Drop the container

Procedure prototype from top of

building (12 m).

3. Observe and measure time
elapsed during container
descent.

It takes time to be fully stable
descend with a descent rate
+15.05 m/s using the container
parachute.

Result
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i Descent Control Changes Since CZT\,
o PDR (4/4) i

uuuuuuuuuuu

EEPISAT

Descent Rate of Para-glider Prototype Testing

The payload shall descend
Goal using para-glider at a rate of 5
m/s.

1. The para-glider mounted
on dummy payload with
mass 6509, including the
para-glider.

Procedure 2. Drop the payload prototype
from top of building (16 m).

3. Observe and measure time
elapsed during payload
descent.

It takes time to be fully stable
descend with a descent rate
3.85 m/s using the payload
para-glider.

Result

Presenter: Muhammad Rizky CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 47



it Container Parachute Descent cf

€ Control Summary e
EEP'SQT uuuuuuuuuuu

Passive Component of
Container Parachute Descent Control

Spill Hole .
Parachute diameter:

Component Sizin 0.265m
P g spill hole diameter :
0.0265 m
Key Design Round parachute with a
Considerations spill hole
Color Selection Bright Orange

The container
parachute is attached to

a carabiner and

connected to the
container with an eyebolt.

Passive
$ Component
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: Para-Glider Descent Control o
Summary (1/3) i

EEPISAT NS e

Passive Component of
Container Parachute Descent Control

Wing span: 0.630 m
Component Sizing Chord Average :
0.115m

Low-mid aspect ratio

Key Design e )
: . semi-elliptical ram-air
Considerations :
para-glider.
Color Selection Light Green

The para-glider is
attached to payload by
an eyebolt.

Passive
Component
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/ Para-Glider Descent Control =25
o Summary (2/3) )

EEPISAT T NTITS o e

Folded Position

ww Gy

Information

A The stowing position using para-g | i doagr 6 s
A Lowi mid aspect ratio semi-elliptical ram-air para-glider with 7° AoA
A The para-glider will be deployed using support of the drogue-chute
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: Para-Glider Descent Control CA
Summary (3/3)

uuuuuuuuuuu

(1) Velocity Magnitude - cm/s *

708.602

1 600
500

0 0.9046

400
300
- 200
100
0

rﬂ4.2304

29,4923

) 4.7461

JyEE88

para-glider with 7° AO0A simulation

[LOWT mid aspect ratio semi-elliptical ram-airJ
using CFD software

Presenter: Muhammad Rizky

CanSat 2026 CDR: Team 1064 Bamantara EEPISAT 51



: Para-Glider Descent Speed Control CRT\,
Design (1/2)

EEPISROT @0 2\ e

Servo Horn
7 /
/ -7 yw
/ / Maneuver to the
Right
|
O/g ! /
: / Maneuver to the
'\“ // Left
y4
3D Printed Servo MG90s
Bracket Braking Conditions

Information

Type of Descent Control: Active Control

Description:
The para-glider will be controlled by two servos mounted on the top of the balsa base. Which will move

forward and backward to control the para-glider6 mmovements, such as turning left, right and braking.
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: Para-Glider Descent Speed Control CA|
Design (2/2) SAT

uuuuuuuuuuu

EEPISAT

;M H h(sp H

Concentrated mass at the bottom

Drogue-chute supports the
deployment of para-glider

Information

Type of Stability Control: 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.
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Descent Rate Estimates (1/6)

uuuuuuuuuuu

The descent rate of each descent phase will be estimated using

different parameters

<

CanSat Parachute

Payload Para-glider

Payload Instrument

Parameters:

A Diameter of
parachute (Dp)

A Diameter of spill
hole (Dsh)

Parameters:

A Wing Span (b)

A Angle of Attack
(A0A)

A Chord Length
Average (cavg)

Parameters:
A Ribbon Profile (A)

Requirement:
Descent rate shall be
15m/s (x3ali)

Requirement:
Descentrate 5 m/s (= 3
ali)

Requirement:
Descent rate no more
than 5 m/s

*to comply the requirements number S20

Presenter: Muhammad Rizky
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C Descent Rate Estimates (2/6) SAT

uuuuuuuuuuu

CanSat Parachute

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

m/s] to determine the parachute radius.
g a Q or g a Q
Y “ 00 f ) “ 000

¢ p af on ¢ p af
PR CL PG OHT P& Y PRCUL PY OPT PR Y

o On 1T g
Information:

Of = "YROEH GO £ BMAG DR (&)
0 = OC G oI (6 /1)

“ =314

0= Q1 GO QO GHEAERAC D ® TDE &

O "= "WW'® 6QGE QI "OQE 6B QG ‘DA (&)
Chosen Diameter] Chosen Radius

*Assumption

2 5Q = 1.28 (Di (30 QOXEHE 0 £ M CuXDEQ) 0.265m 0.132 m

z @ = 170 CcanSay

27 = HMQE | R R Th
Diameter of the spill hole and side holes is chosen to be 10% of the diameter of parachute
Diameter of spill hole = 0i"Q= 'O 10% = 0,0265 m

Spill hole radius =— =0,0132 m
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& Descent Rate Estimates (3/6)

EEPISAT

uuuuuuuuuuu

Payload Para-glider
We will use the descent velocity at 3.85 m/s to determine the descent speed.

V — arctan—
\/ ¥

8
V arctan—
\/ 8 8

Information:

OFO = Lift to Drag Ratio
Cavg= Chord Average
W= Weight

v=0Qi &9 ady

S 18X qu ﬁ
Y= Span Aredda ) '
*Assumption
z FO = 3 (lift to drag ratio of para-glider)

2§ = 0.648"C0NGHEEC)
2= HWQE | R
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& Descent Rate Estimates (4/6) CAN

uuuuuuuuuuu

EEPISAT

Payload Instrument

We will use the descent velocity at 4.35 m/s to determine the descent speed.

V ’—
Vv 8 8
8 8 8

/T 5 p® 004

Information:
0 = Ribbon profile @ )
g = gravitation acceleration(9.8a fi )

*Assumption

20 Q= 1.3(Drag coefficieny
z @ = 0.0927CXYInstrument)

27 = ML | 8 RTH
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& Descent Rate Estimates (5/6) CAN
SEPISAT asuenTiTian

Information

Container mass : 352.7 g
Payload mass : 648.1 g
Total CanSat mass: 1000.8 g

Payload Para-glider Descent Rate Container Parachute Descent Rate
o) ’— arctanT

8 Ry TN vy 8
O W Wl WOoWE o
8 8 8
o o8 yuv © puL8miwv

VJ8883 '§

o T 8 adyv
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& Descent Rate Estimates (6/6) CAN

Final Result

Parachute and Para-glider Summary

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

Type parachute: Round parachute
Peak Altitude  The diameter of parachute: 0.265 m

The descent speed: 15.05m/s

Type parachute: Para-glider
80% The wing span of parachute: 0.63 m
The descent speed: 3.85m/s

Type control: Ribbon
2m The ribbon profile: 0.06 O
The descent speed: 4.35m/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.
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Mechanical Subsystem Design

Muhammad Rizky
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Mechanical Subsystem Overview SAY

E EEBE
t g
L Nose Cone
- ‘

Para-glider Control

Mechanism Nose Con
Shoulder
Release
Capea 3D Printed
Container
Payload Release Mechanism
B | :
~cl -
Top View Bottom View
. 3D Printed
. — N Payload Electronic Components Containerd
% Shoulder
Payl ojlados

. Stowed
Instrument Release Mechanism Baten Parachute

Material: Easy ABS, Balsa C