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Acronyms (1/2) SAT
Acronyms Definition Acronyms Definition

ABS Acrylonitrile Butadiene Styrene FRR Flight Readiness Review

ASA-LW Lightweight Acrylonitrile Styrene ESW Flight Software
Acrylate
cC CanSat Crew GCS Ground Control System
_ GNSS Global Navigation Satellite System
CF Carbon-Fiber
GPS Global Positioning System
CN Command Name

GSC Ground Station Crew

CONOPS | Concept Of Operations

GUI Graphic User Interface
CSV | Comma Separated Value HAB | High Altitude Balloon
DAQ Data Acquisition 12C Inter-Integrated Circuit
DC Declaration LED Light Emitting Diode
DCS Descent Control System MCU Microcontroller Unit
FOV Field Of View MCO Mission Control Officer

FPS Frames Per Second

CanSat 2026 CDR: Team 1043 Daedalus 4



DAEDALUS
SPACE AG

Acronyms (2/2)

uuuuuuuuuuu

Acronyms Definition Acronyms Definition

OCP Over Current Protection
OVP Over Voltage Protection
PCB Printed Circuit Board

PDR Preliminary Design Review

PETG Polyethylene Terephthalate Glycol
PFB Pre Flight Briefing

PFR Post Flight Review

PLA Polylactic Acid

RAM Random Access Memory
RC Recovery Crew

RGB Red Green Blue

RTC Real Time Clock

UART Universal Asynchronous
Receiver/Transmitter
UAV Unmanned Aerial Vehicle
VSWR Voltage Standing Wave Ratio
m Mass
g Acceleration due to gravity
| Density of air
v Terminal velocity
Cd Drag coefficient
A Reference area
DR Diameter of the external conical
Dr Diameter of the internal conical
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System Overview
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Mission Objectives

The CanSat consists of a payload and a container that mounts on the rocket, with the nosecone included in the payload.

- The container and payload are deployed from the rocket at the peak altitude due to motor ejection forces, with a maximum
descent rate of 15 meters/second using an automatically deployed parachute.

- At 80% of peak altitude, the payload separates from the container and descends using a para-glider system at an average
rate of 5 meters/second, steering toward a designated pos
meters above the ground.

- One camera captures the payload's separation and para-glider operation, while a second camera points downward to show
the descent and the release of the instrument.

- The CanSat collects and transmits sensor data at a 1 Hz rate during ascent and descent, including temperature, battery
status, altitude, tilt angle, rotation rate, and GPS position.

Bonus Mission
- We will participate in the Mark Walker Portable Ground Station Design Award.

- The payload container will be recovered after landing.

Presenter: Trirayan Boontaganon CanSat 2026 CDR: Team 1043 Daedalus 7
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Subsystem

Changes

Rationales

Magnetometer sensor is changed from
LISSMDL to BNOOS6.

More accurate data

Sensor

Payload release camera is changed from
SQ11 to ESP-S3 cam.

Allows trigger record

Descent Control

No Changes

No Changes

Structure is changed from 3 partitions to 4

Ease of assembly

partitions.
Changed electrical structures design. Lower mass
Container uses a simplified More stable

spring-mounted design.

Mechanical

The payload release mechanism is
redesigned.

Lower mass, ease of assembly

Paraglider control uses a simplified
side-mounted servo design .

Space efficient, ease of assembly,
more stable

Revised the egg container mounting
method.

Manufacturability, tighter sealing

Presenter: Trirayan Boontaganon
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Summary of Changes Since PDR CAN
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Subsystem Rationales
CDH No changes No changes
Battery is changed from 3500 mAh to
EPS 3800 MAR. More safety factor
GNSS sampling frequency is increased
from 5 Hz to 18 Hz.
Improved descent control efficiency
ESW Magnetometer sampling frequency is
increased from 10 Hz to 50 Hz
Calculation method is changed from PID Simplified processin
to EMA. pitedp d
ngrok is included. Provides remote monitoring
GCS _ _
Audio telemetry announcement is Dell i di dat
T - elivers real-time audio updates

Presenter: Trirayan Boontaganon
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COMPETITION

; _ Verification
Requirement Descriptions Subsystem
1 c1 The_CanSat pa_yload shall function as a nose cone during the rocket ascent Operational X X
portion of the flight.
The CanSat container shall be mounted on top of the rocket with the .
2 Cc2 S . . Operational X
shoulder section inserted into the airframe.
3 c3 The CanSat paylogd a_lnd contamgr shall be deployed from the rocket when Operational X
the rocket motor ejection charge fires.
After deployment, the CanSat payload and container shall descend at 15
4 C4 meters/second using a parachute that automatically deploys. Error is +/- 3 Operational X X
m/s.
o £ .
5 cs At 80_/0 flight peak altitude, the payload shall be released from the Operational X X
container.
0 . e
6 c6 At 80% peak altitude, the payload shall deploy a para-glider descent control Operational X X
system.
The payload shall descend at 5 meters/second averaged over the entire .
! cr descent within +/- 3 meters/sec with the para-glider descent control system. Operational X X
8 C8 The payload shall steer toward a target location. Operational
9 C9 The sensor telemetry shall be transmitted at a 1 Hz rate. Operational
10 c10 The p_ayload shall record video of the relea;e of the payload from the Operational X X
container and the deployment of the para-glider descent control system.
11 c11 A second video camera shall point at the ground. Operational X
The payl oad shall release a protected end6s, eggqg when |the a
L et meters +/- 0.5 m above the ground without breaking the egg. Bperatlonal )f<\ R

CanSat 2026 CDR: Team 1043 Daedalus 10
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COMPETITION

Requirement Descriptions Subsystem verification
13 | C13 | (ol el and s ndependent of the GanSat batery and eleclionics. Operationel X | X
Cost of the CanSat shall be under $1000. Ground support and analysis
14 C14 tools are not included in the cost of the CanSat. Equipment from previous Operational X
years shall be included in this cost, based on current market value.
15 S1 The CanSat and container mass shall be 1000 grams +/- 10 grams. Structural X
16 S2 The nose cone shall be symmetrical along the thrust axis. Structural X
17 S3 Nose cone radius shall be exactly 70 mm. Structural X
18 S4 Nose cone shoulder length shall be a minimum of 50 mm. Structural X
19 S5 The nose cone shall be made as a single piece. Segments are not allowed. Structural X
20 S6 The nose cone shall not have any openings allowing air flow to enter. Structural X
21 S7 The nose cone height shall be a minimum of 76 mm. Structural X
22 S8 CanSat structure must survive 15 Gs vibration. Structural
23 S9 CanSat shall survive 30 G shock. Structural
24 S10 The container shoulder length shall be 90 to 120 mm. Structural
25 S11 The container shoulder diameter shall be 136 mm. Structural
26 S12 Above the shoulder, the container diameter shall be 140 mm. Structural
27 s13 The container wall thickness shall be at least 2 mm when 3D printed and Structural X X X
must not flex or be deformed when under stress.
28 S14 The container length above the shoulder shall be 200 mm +/- 5%. Structural X

CanSat 2026 CDR: Team 1043 Daedalus 11
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COMPETITION

) s Verification
Requirement Descriptions Subsystem
29 s15 The CanSat shall perform the function of the nose cone during rocket Structural X X
ascent.
The CanSat container can be used to restrain any deployable parts of the
30 S16 CanSat payload but shall allow the CanSat to slide out of the payload Structural X X
section freely.
31 S17 All electronics and mechanical components shgll be hard mounted using Structural X
proper mounts such as standoffs, screws, or high-performance adhesives.
32 S18 The CanSat container shall meet all dimensions in section F. Structural
33 S19 The CanSat container materials shall meet all requirements in section F. Structural
34 $20 If the nose cone is to separate from the payload after payload deployment, Structural X X
the nose cone shall descend at no more than 5 meters/sec.
If the nose cone is to separate from the payload after payload deployment,
35 S21 the nose cone shall be secured to the payload until payload deployment Structural X
with a pull force to survive at least 15 Gs acceleration.
36 M1 No pyrotechnical or chemical actuators is allowed. Mechanism X
Mechanisms that use heat (e.g., nichrome wire) shall not be exposed to the
37 M2 outside nmentnnment to reduce potential risk of setting the vegetation on Mechanism X
fire.
38 M3 All mechanisms shall be capable of maintaining their configuration or states Mechanism X
under all forces.
39 M4 Sprmg contacts shall not be used for making ele_ctrlcal connections to Mechanism X
batteries. Shock forces can cause momentary disconnects.
40 E1l Lithium polymer batteries are not allowed. Electrical X
CanSat 2026 CDR: Team 1043 Daedalus 12
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COMPETITION

) s Verification
Requirement Descriptions Subsystem

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

41 E2 batteries are not allowed. Lithium cells must be manufactured with a metal Electrical X
package similar to 18650 cells. Coin cells are allowed.

42 E3 An easily accessible power switch through the container is required. Electrical X

43 E4 The container shall have small access holes for power switches of no more Electrical X
than 10 mm.

44 E5 Power indicator is required. Electrical X

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

46 E7 The audio beacon shall operate on a separate battery. Electrical X

47 E8 The gudlo beacon shall have an easily accessible power switch through the Electrical X
container.
XBee radios shall be used for telemetry. 2.4 GHz Series radios are allowed. L

48 X1 . Communications X
900 MHz XBee radios are also allowed.

49 X2 XBee radios shall have their NETID/PANID set to their team number. Communications

50 X3 XBee radios shall not use broadcast mode. Communications

51 X4 The CanSat shall transmit telemetry once per second. Communications X X
The CanSat telemetry shall include altitude, air pressure, temperature,

52 X5 battery voltage, command echo, and GPS coordinates that include latitude, Communications X X
longitude, altitude and number of satellites tracked.

CanSat 2026 CDR: Team 1043 Daedalus
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COMPETITION

) s Verification
Requirement Descriptions Subsystem
D
53 SN1 CanSat payload shall measure its altitude using air pressure. Sensor X
54 SN2 CanSat payload shall measure its internal temperature. Sensor X X
55 SN3 CanSat payload shall measure its battery voltage. Sensor X X
56 SN4 CanSat payload shall track its position using GPS. Sensor X X
57 SN5 CanSat payload shall measure its acceleration and rotation rates. Sensor X X
: o 0
58 SN6 CanSat _payload shall video record the deployment of the para-glider at 80% Sensor X X
peak altitude.
59 SN7 CanSat payload shall video record the ground during descent. Sensor X X
60 SN8 The ground pointing camera shall capture video of the instrument (egg) Sensor X X

being released and reaching the ground.

61 SN9 The v@eo cameras shall record video in color and with a minimum Sensor X X X
resolution of 640x480.

62 SN10 [ CanSat payload shall measure its battery current. Sensor X X

63 G1 The ground station sha!l command the CanSa.t to calibrate the altitude to Ground Station X
zero when the CanSat is on the launch pad prior to launch.

64 G2 The ground station s_hall generate_ csv files of all sensor data as specified in Ground Station X
the Telemetry Requirements section.

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

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

67 G5 All telemetry shall be displayed in real time in text format during ascent and Ground Station X

descent on the ground station.

CanSat 2026 CDR: Team 1043 Daedalus 14
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Requirement Descriptions Subsystem

All telemetry shall be displayed in the International System of Units (SI) and

68 G6 the units shall be indicated on the displays. Ground Station X X

69 G7 Teams shall plet altltude_, batter)_/ voltage, battery current, accelerometer Ground Station X X
value and rotation rates in real time.

70 Gs Teams shall display mission time, temperature, GPS pos'ltlon, recewed Ground Station X X
packet count, lost packet count, and flight software state in real time.

7 G9 The ground station shall include one laptop computer with a minimum of Ground Station X X

two hours of battery operation, XBee radio and an antenna.

The ground station must be portable so that the team can be positioned at
72 G10 the ground station operation site along the flight line. AC power will not be Ground Station X X
available at the ground station operation site.

The ground station software shall be able to command the payload to
73 G11 operate in simulation mode by sending two commands, SIMULATION Ground Station X
ENABLE and SIMULATION ACTIVATE.

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

74 G12 from a csv file provided by the competition at a 1 Hz interval to the CanSat. Ground Station X

75 G13 The ground station shall use a table top or handheld antenna. Ground Station X
Because the ground station must be viewed in bright sunlight, the displays
shall be designed with that in mind, including using larger fonts (14 point :

76 G14 minimum), bold plot traces and axes, and a dark text on light background Ground Station X
theme.

77 G15 All data shall be shown simultaneously in the ground station GUI. Tabs are Ground Station X

not allowed.

CanSat 2026 CDR: Team 1043 Daedalus 15
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: _ Verification
Requirement Descriptions Subsystem

The ground system shall count the number of received packets. Note that
this number is not equivalent to the transmitted packet counter, but it is the

8 G16 count of packets successfully received at the ground station for the duration Ground Station X
of the flight.
79 G17 The ground station shall be able to activate all mechanisms on command. Ground Station X

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

The CanSat shall maintain mission time throughout the entire mission even

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

Flight Software X

The CanSat shall have its time set by ground command to within one

82 F3 second UTC time prior to launch.

Flight Software X

The flight software shall support simulated flight mode where the ground
83 F4 station sends air pressure values at a one second interval using a provided Flight Software X
flight profile file.

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

84 FS values in place of the pressure sensor for determining the payload altitude. Flight Software X
The flight software shall only enter simulation mode after it receives the .

85 F6 | SIMULATION ENABLE and SIMULATION ACTIVATE commands. Flight Software X

86 F7 The flight shall include command; to actl\{at(? all mechanisms. These Flight Software X
commands shall be documented in the mission manual.

87 Fs Configuration states such as zero altitude calibration software state shall be Flight Software X

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

CanSat 2026 CDR: Team 1043 Daedalus 16
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o System Concept of Operations
(CONOPS) (1/3)

Peak Altitude

80% of Peak

" Alitude

Timeline Launch  Deployment Descent With Parachute Paraglider Deploy Egg  End Of The Mission
S s
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Peak Altitude

Launch

A The CanSat initiates video recording using two
cameras.

80% of Peak

Altitude A The CanSat begins sensor calibration and
starts transmitting telemetry data.
A The CanSat is powered on and securely
integrated into the launch vehicle.
A The launch vehicle is ignited, and the rocket
ascends to an altitude of 668 m (Open Rocket).
Deployment

A The CanSat separates from the launch vehicle.

A Subsequently, the CanSat deploys its
parachute and undergoes descent at a rate of
15 £ 3 m/s after the rocket motor ejection
charges fire.

Launch  Deployment Descent With Parachute
(== e

Timeline

Presenter: Trirayan Boontaganon CanSat 2026 CDR: Team 1043 Daedalus 18
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Descent

A At 8 06 of the peak altitude (534.4 m), the
payload shall separate from the container.

A The first camera shall record the
deployment of the paraglider.

A The payload shall subsequently descend

5:2::“ 80% of Peak to the ground under a paraglider-based
N ’ Altitude

Peak Altitude

descent control system, maintaining a
controlled descent rate of 5 + 3 m/s until

touchdown.
-
. .,_:1;,; » Deployment
ﬁb A The second camera shall record the

deployment of the instrument deployment.
A The egg payload shall be deployed at an
altitude of 2 m above the designated

landmark.
Landed
A The payload shall terminate all data
transmission and camera recording
' operations.
o Parachute Paraglider Deploy Egg End Of The Mission
Timeline m———

Presenter: Trirayan Boontaganon CanSat 2026 CDR: Team 1043 Daedalus 19
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CanSat Physical Layout (1/4)
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CanSat

|
Q

Payload

Container

Launch Configuration

Deployed Configuration

Instrument Deployment

Presenter: Trirayan Boontaganon
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i CanSat Physical Layout (2/4) SA

DAEDALUS i
) ) @140
Dimensions
2140 2140
g g
g 5
_— T
‘ 3117.35 ‘ ’! @117.35
| @135 I i ?123.5
| @135
Payload Dimension Container Dimension Unit : mm
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S CanSat Physical Layout (3/4) SA
Container

Payload '
N AirTag Conlf%ner

» | Spring

Folded Wood disc

Para-Glider »| Eye Bolt

22
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Payload

Radio Antenna

Upper ’ CanSat Beacon

Shoulder

Rack
Pinion » Battery
Gear
XBee Radio
Servo
MG90S
Tip Nosecone Main Avionic
Servo ESP32 Camera »l Torsion Door
Horn
OV5640
Camera .
Egg
Spool
y
Servo ) Lower I " Middle
HL-3612-C001 |* Shoulder Shoulder
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@130

100

Payload Release Hole

2140

340

440

A

y

Container Section Payload Nosecone
The container shall be wider at 140 mm PToper th&iions mm) Dimensions (mm) (mm)
diameter (above the shoulder). Di amet br 140 135 140
Hei ght 300 340 140
Clearance 3 5 0
Presenter: Trirayan Boontaganon CanSat 2026 CDR: Team 1043 Daedalus 24
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Sensor Subsystem Design

Watcharawit Leksuwankun
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Sensor Model

Function Overview

Sensor Type

Air Pressure Sensor

Air Temperature
Sensor

Determine atmospheric pressure to estimate the
altitude of the CanSat.

BMP581

Measure the internal temperature of the
CanSat.

Battery Voltage and
Current Sensor

INA236 @*

Measure battery voltage and current of payload.

GNSS Sensor

‘raﬂw .

nacantos |

et

MAX-M10S

Track the position of payload using GPS.

Acceleration Sensor

Rotation Rate Sensor

ISM6HG256X %

Measure the acceleration of payload.

BNO-086

Measure the rotation rate of payload.

Release Camera Seed Studio Video recording of the deployment of paraglider
XIAOESP32S3 & at 80% peak altitude.
Instrument Release VL53L1X ¢ e Measure the altitude at 2 m for instrument
Sensor BMP581 Y. =~ m deployment_
Seed Studio : : :
Ground Camera XIAOESP32S3 $ Video recording of the ground during descent.
Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 26
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real-time sensor fusion internally

LIS3SMDL BNOO8®
Additional (3-axis) (9-axis) A more stable and accurate heading and
sensor (Orientation orientation measurements
(Magnetometer sensor) _ - ) i _ )
sensor) A simplified calibration and system integration

*Note: This sensor is used for guiding the direction of the paraglider path control.

LIS3MDL BNOO86
(3-axis) (9-axis)

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 27



Sensor Changes Since PDR (2/2) SAY
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"~ comporent | _poR | coR | Feionaes

A Allows the flight computer to trigger
recording via software, eliminating
unreliable manual button presses.

Seed Studio A Operates on the regulated power rail,
SQ11 ) : . )
XIAOESP32S3 removing flight-failure risks from the
SQ116s internal batt
A Smaller Size and Light Weight

DAEDALUS
SPACE AG

Payload Release
Camera Sensor

Quelima SQ11 Seed Studio XIAO
Camera ESP32S3

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 28



Payload Air Pressure Sensor CAN
SAT
CoRRR e Summary A
Range Size Voltage Current Cost
BMP581 I°C, SPI 30071 1250 2x2x0.8 0. 1.71-3.6 0.26 mA
\ RyL
Pressure Reading from H h, + To [( ) T — 1i|
3 BMP581 ) Py
2 \ 4 .
i Accuracy
Sampling 128x
: g (kPa)
> \ 4 .
- Pressure = XXX.X kPa
Kal Filt
e Altitude = XXX.X m +0.006
& ‘V Y
- A4 . A Uses the formula to transfer pressure to altitude
Data Storing A Uses SPI communication

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 29



Payload Air Temperature Sensor CAN

SAT

Wil Summary e
Range Size Voltage Current Cost

BMP581 12C, SPI -40.07 85.0 2x2x0.8 0.2 1.71-3.6 0.26 mA 2.15

T OC __ [ TEMP_DATA_MSB,TEMP_DATA XLSB,XLSB
Temperature Reading ] -
from BMP581 216
Y 1
( ) Accuracy \
Sampling 8x Data Format C) A\
p Y \ Temperature = XX.X °C +0.5 ol
Data Storing

A Uses the formula to transfer pressure to altitude
A Uses SPI communication

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 30
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: Size Mass Voltage Current
Model Interfaces
.

MAX-M10S  I2C, UART 18 1 10.7x9.8x2.7 0. -0.371 3.6 10 21.11

Data Processing

Location Reading from
MAX-M10S

[ Kalman Filters ]
i bata Format

@blox

:

MAX-M 1 OS

GPS_TIME = XX:XX:XX hh:mm:ss +60 ns

[ Data Storing ] GPS_LATITUDE = XX.XXXX ° +1.5 m

Uses I2C communication GPS_LONGITUDE = XX.XXXX° +1.5m
Max navigation update rate : 18 Hz GPS SATS = XX )

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 31



Payload Voltage and Current CAN
SAT
Sensor Summary "
Model Interfaces Range Mass Resolution Voltage Current Cost
(V) (s)) (mV/LSB) V) (mA) (USD)
INA236 -0.371 48 0.009 0.0025 -1.717 5.5
'Y
[ Voltage Reading from ) f Current Reading from ) @
L INA236 ) L INA236 )
Accuracy
- ¥ N N Data Format
) - _ . . Voltage f XXXV +0.1%
Data Storing Data Storing Current = XX. X A

Uses 12C communication

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 32



Rotation Rate Sensor Summary SAT
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Range Size Voltage Current Cost
ISM6HG256X I2C, SPI 4000 2.5x3.0x0.83 : 1.71-3.6
Qv
QR
Ly,
ISM6HG256x
Gyro Reading from Y 4
ISMBHG Q.
l Direction

— i)

GYRO R = XX.X °/s
GYRO P =XX.X°/s +0.5
Uses SPI communication GYRO Y = XX.X °/s

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 33



Payload Acceleration Sensor s,,_,‘-,
Summary
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Model Interfaces Range Size Mass Voltage Current Cost
(¢)) (mm) (¢)) V) (‘ A) (USD)

Low-g channel

ISM6HG256X  I2C, SPI +2/+4/481x169 5o 3,083 005 1.71-36 08  8.24
High-g channel

+32/+64/+128/+256 g

Data Processing

7/
ISM6HG 256
Acceleration Reading
from ISM6HG
l Direction
[ Kalman Filters ] AORUER
Data Format y
I _
: o 2
[ Data Storing ] ACCEL R - XX. X m/s Low G: +0.01
ACCEL_P = XX.X m/s? High G: 0.25
Uses SPI communication ACCEL_Y = XX.X m/s? S

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 34



Payload Release Camera Sensor SAT
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DAEDALUS
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Vil || st
Model Interfaces | Resolution | FOV | FPS 9 Current
V) (MA) Battery

Seed Studio UART, SPI, 21 x 17.5
XIAOESP32 12C,USB 1280 x 720 68° 30 3.7-5.0 150 No 5 « 15 '
S3 OTG,GPIO

A Provides a superior field of
A Video file type: AVI view
A Resolution: 1280 x 720 A Offers automatic image
A Video: Color control functionality
A Meet requirements of A Micro SD card for video
minimum 640x480 pixels storage
with color A Readily available within the
domestic market
Example of

Sensor: OV5640 YFOV 4 o) FAI8RVIEY

Presenter: Watcharawit Leksuwankun CanSat 2026 CDR: Team 1043 Daedalus 35



Payload Ground Camera Sensor SAT
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DAEDALUS
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Voltage Operating Built -in
Model Interfaces Resolution | FOV | FPS 9 Current
V) (MA) Battery

Seed Studio UART, SPI, 21 x 17.5
XIAOESP32 [2C,USB 1280x 720 160° 30 3.7-5.0 150 No 5 % 15 '
S3 OTG,GPIO

A Provides a superior field of

A Video file type: AVI view
A Resolution: 1280 x 720 A Offers automatic image
A Video: Color control functionality
A Meet requirements of A Micro SD card for video
minimum 640x480 pixels storage
with color A Readily available within the
+ domestic market

Example of
Sensor: OV5640160°FOM o) | c@mera View
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Egg Release Sensors SAT

EIA_EPD::EA_L_US E B EEN

uuuuuuuuuuu

Model Interfac Range Size WERS Voltage Current | Cost

es (mm) ©)) (V) (mA) | (USD)

(T\éII_ZSS(L_:;)r) 12C 0.047 4m 49x2.5x1.56 3 2.6-3.5 40 19.75
BMP581 1°C,

9,16471 -1,807 m 2x2x0.8 0.2 1.71-3.6 0.26 2.78

(Air pressure sensor) SPI

Logic to Release

Distance Reading from Height Reading from
VL53L1X BMP581

®@: 10
VL53L1X

. W pimoroni.com
s m "m
=- ! "m :é;‘; m :“:

s =
™ o
. .

If distance <= 2.00 + heightmargin VLB3L1X BMP581
The VL53L1X uses The BMP581 uses
I2C communication. SPI communication.
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Descent Control Design

Watcharaphong Geeratayaporn
Nopparuch Ungpipattanapong
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At the apogee (~668 m), the container and payload are separated from
the rocket simultaneously, with the container parachute deployed,
resulting in a descent velocity of approximately 14 m/s. At 80% of the
apogee (~536 m), the payload and container are separated. The
paraglider then descends at approximately 5 m/s, while the container
descends separately at approximately 7 m/s.

Operational Final Altitude Velocity

Time (S) (m) (m/s)

Open Rocket
Time to Apogee

11 668

Container
Parachute
Descent

Altitude

Container and
Payload
Separate

Paraglider
Descent

Egg Deployment

Total Flight
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Descent Control Overview (2/2) SAT

EIA_EPD::EA_L_US E B EEN

uuuuuuuuuuu

Container Descent Control system
[Two -Stage]

1 "Container
Parachute

Detailed view on parachute
deploy system

parachute
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~) Descent Control Changes Since CA
EAEREIS P D R (1/ 4) "u"n """

uuuuuuuuuuu

“

Reduced weight and improved

Rl Ripstop nylon 70d Ripstop nylon 15d canopy deployment while
Nylon N iy
maintaining sufficient strength.
Parachute Use the same color for T.h € colors are
different in each Easy to steer and observe.
Rope Color the parachute.
corner.
Ripstop Nylon Parachute Rope Color

PDR CDR PDR CDR
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~) Descent Control Changes Since CA
DASQALUS PDR (2/ 4) ceee

Prototype Testing : Paraglider Stability Test

Objective: To analyze the relationship between spool
rotation and payload movement angle along the X-axis.

Test Procedures

Install paraglider Connect suspension line
testing system to servo -controlled spool

Load Cell Z-axis Load Cell X-axis.
o o Experiment Setup :

Measure canopy angle Set wind to 5 m/s; rotate
(image analysis) spool (0.44 7 1.6 cycles)

Spool & Servo
Testing in Wind Tunnel

Correlation between Spool Rotation vs X-axis movement angle

Degree
&

rotation cycle

Linear Regression of Spool Rotation

Results: Spool rotation correlates with parachute angle and motion,
vs. X-axis Movement Graph

while variations may arise from aerodynamic and environmental factors.
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~) Descent Control Changes Since
PDR (3/4)

uuuuuuuuuuu

Prototype Testing : Paraglider Rotation Effects on Aerodynamic Forces

Objective: To evaluate descent stability and spooli aerodynamic force relationship

Correlation between Spool Rotation Vs Force Y
@ ForceY == -104*x +83.1 R*=0455

Correlation between Spool Rotation VS Force X

@ Force X == -741%x + 952 R?= 0946

o

Force X

00 0.5 10 1.5

rotation cycle rotation cycle

Linear Regression of Spool

Linear Regression of Spool
Rotation vs. Force in Y -axis

Rotation vs. Force in X -axis

Results: The results show spool rotation correlates with X and
Y forces, indicating effective control of parachute motion.

Free Body Diagram

Note: This experiment follows
the same procedures as the
Paraglider Stability Test.

Presenter: Watcharaphong Geeratayaporn CanSat 2026 CDR: Team 1043 Daedalus
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D"’ Descent Control Changes Since CA
=TS PDR (4/ 4) E.'&.‘.
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Wind Tunnel Test

Video: Wind Tunnel Test
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~) Container Parachute Descent g%
DAEDALUS Control Summ ary “aaaEm

Parachute Container Design Characteristics

Container Parachute : Conical Parachute

A - The conical parachute is cho:
Parachute because of its stability. It is incredibly stable compared with
other types of parachutes.
A We used it in most of our pas
A The maripeapinéoh 15D swith a Fluorescent
ornage color, and itis lightweight, helping to reduce the overall
- cwvel Link system weight.

A The suspension |lines are al so

the top of the second parachute.

Container

%.
3
3

288mm
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DAEDALUS

Para-Glider Descent Control CA
Summary (1/4)

uuuuuuuuuuu

Paraglider Design Characteristics

Paraglider

CanSat

Paraglider Parachute: Parachute X -Triangle

A The triangle parachute is cho.
stability, is easy to control, and can be maneuvered in three

directions.

A The maripsapiyéh 15D swith a Fluorescent

Orange color , and it is lightweight, helping to reduce the overall
system weight.

A  The suspension |lines are al so

the top of the second parachute.

250mm

1000mm 7

Presenter: Watcharaphong Geeratayaporn
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Para-Glider Descent Control CA
Summary (2/4)

uuuuuuuuuuu

Steerable Guide Parachute X -Triangle

Variables
I 18 d # p& L .

e . p Wind
M p& C EQ I 6 UI TO Tunnel

Solution €=x(Force Drag)

&

"# 6| AOJ

(P& ¢)G6p& Y(v) ™8 oA DJ

(o) '%T !5\( . Measure load cell

0 8.23 -0.0365 N

10 7.86 -0.1286 N This analysis shows the correlation between

15 7.41 -0.3028 N X-Triangle parachute angle and drag force by

p Ay 04881 N comparing theoretlgal _calculatlons with wmd
tunnel data, confirming consistency with

& 2 DUEST N aerodynamic principles and system design.

30 5.35 -0.9329 N

35 4.52 -0.9880 N
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DAEDALUS
SPACE AG

Para-Glider Descent Control
Summary (3/4)

uuuuu

rrrrrr

How to Fold Paraglider

B il
b ‘“‘*’"’\1 '

8.1 O
| N J
S

-

Spread the parachute
flat and secure the
suspension lines with
tape to prevent
tangling.

Fold the fabric from
both sides toward the
center until the wide
parachute becomes a
long rectangular strip.

Fold the opposite end
of the fabric (away
from the suspension
lines) upward in a
zigzag pattern.

Gather all the
suspension lines
arranged earlier and
fold them together in
a zigzag pattern.

Keep the lines neatly
contained inside the
parachute, ready for
integration into the
para-glider system.

Presenter: Watcharaphong Geeratayaporn
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l'_f Para-Glider Descent Control Eﬁﬁ
“@w  Summary (4/4)

uuuuuuuuuuu

Release Folding Paraglider

Video : Release Paraglider Folding
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~) Para-Glider Descent Speed Control
Design (1/2)

uuuuuuuuuuu

Active stability control system

L = Maximum Retraction Length
R = radius of spool (cm)

A One full spool revolution corresponds to 10° of servo
rotation, as determined from wind tunnel testing.

L=¢" Y
L =2(3.14)(1.09)
L=6.8cm

A Maximum deflection angle: 30°
A Maximum spool rotation: 3 revolutions

L=20.4cm

30 degrees

A 4

Presenter: Nopparuch Ungpipattanapong
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~ Para-Glider Descent Speed Control CA
EAERAHEE) DeSign (2/ 2) R

uuuuuuuuuuu

Used Mechanism

Spool mechanism connected to servo motors is
implemented.

The mechanism adjusts the length and tension of the
suspension lines.

Pulling both lines equally increases aerodynamic drag.
Increased drag reduces forward speed.

This results in a slower and more controlled descent.
Releasing the lines decreases drag.

Reduced drag allows the para-glider to glide more
efficiently.

This leads to a slightly higher descent rate.

o DoToToToTe Do Do
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DAEDALUS
SPACE AG

Descent Rate Estimates (1/4) SAT

uuuuuuuuuuu

Conical Parachute

570 2 0o
C

Variables

- Area of Parachute (m?)

: Drag Coefficient (Assumed Cp cone = 0.6)

- Air Density at 15 °C (1.225 kg/m?)

: Terminal Velocity (15 m/s by Requirements)
: Diameter of Parachute (m)

: Mass of Payload (kg)

: Acceleration due to gravity (9.81 m/s?)

. L "Q
"to tw

. Cp Wp

0]

P8 ¢ LEptp v

t O TTAO

b 0O T YD 6€&E O OIDICDOANGRQO Qi

Drag Force

Presenter: Nopparuch Ungpipattanapong
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DAEDALUS
SPACE AG

Descent Rate Estimates (2/4)

uuuuuuuuuuu

Steerable Guide Parachute X -Triangle

Assumption

The following assumptions are made in the experimental
determination of the drag coefficient (6 )hJsing 25 parachute

drop tests conducted in four sets from a building.
Variables

0 T[Eﬁ) C (fp "Q o1 Experimental Time2 vs Inverse Mass Graph of the
" T s © o=y X-Triangle Steerable Guide Parachute
P8 ¢ Q4 Q wipall
[ €T '!é—” X0 100 Slope = 8.88
« .
w 14 \ 14 \ e ;/ 75
. CQl aenQ g .
0 =
” S w0
Q = ;
C iy p Y P - 3
PECLUTH CPOT ¢
0
e 0 2 4 8 10
o) P& L iC
53
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Descent Rate Estimates (3/4)

uuuuuuuuuuu

Steerable Guide Parachute X -Triangle

50 2 s we
G
P Vo
(&) (o) c P& CUp VUL —
b0 pd YQOQETDS
. Vo
0 —
1
Vo
0] n P
it 0O ™8 Ao

oy
o

e XD

Variables

: Area of Equilateral Triangle Parachute (? L?)
: Drag Coefficient (Assumed Cp= 1.25)

. Air Density at 15°C (1.225 kg/m?)

. Terminal Velocity ( 5 m/s by requirements)

. Payload Mass (kg )

. Acceleration due to gravity (9.81 m/s?)

. Side Length of the Parachute (m)

Drag Force

Lift Force
Pair at 15°C

lg

l Weight, V;

Presenter: Nopparuch Ungpipattanapong
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Descent Rate Estimates (4/4) SAY

£

CanSat Container Parachute Steerable Guide Parachute X -Triangle

C
S
Q?
% s
2 S
288mm N

Parachute Area 0.11 m? 0.43 m?
Payload Mass 1 kg 0.8 kg
Drag Coefficient 0.6 1.25
Farachute 0.288 m N/A
Side Length N/A 1m
Descent Rate a 14 m/ s a 5 m/ s
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Mechanical Subsystem Design

Rapassakorn Leelarujawanich
Warithnun Kliesuwan
Pasin Thawornwiriyakul

CanSat 2026 CDR: Team 1043 Daedalus
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Mechanical Subsystem Overview SA

uuuuuuuuuuu

Bl e

w

Parts Materials

> Electrical Structure ASA-LW
> Payload Deployment ASA-LW
> Instrument Deployment ASA-LW
> Egg Container ABS
> Ground Pointing Camera ASA-LW
|_. Spacer ASA-LW
> Paraglider Spools ASA-LW
> Descent Control Camera ASA-LW
— > Camera Deployment TPU-95A
S > Grid Plate ASA-LW
CanSat Components

Presenter: Rapassakorn Leelarujawanich CanSat 2026 CDR: Team 1043 Daedalus 57



~) Mechanical Subsystem “’gﬁ
DAEDALUS Changes Since PDR (1/ 6) AL
PDR Cansat Structure Changes CDR
) Overview

S

Antenna

A 4

\ 4
a

Electrical Structure

y 3

Payload Deployment

A

Descent Control Camera

a

Instrument Deployment

S

Ground Pointing Camera

a

Paraglider System

\ 4
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—) Mechanical Subsystem CAN
Changes Since PDR (2/6) Sk

uuuuuuuuuuu

CanSat Structure

PR CDR Rationale s

A Three-Partition Layout A Four-Partition Layout A Ease of Assembly
A Ease of Maintenance

PDR CDR

' .-.J—»PartltlonS
Partition 3 <«— q < Separate

_.‘ J—»Partltlon 4
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—) Mechanical Subsystem CA
- SA
e Changes Slnce PDR (3/6) .u':!.'.'.u.n
Nosecone
A Electrical Structure Stack A Nosecone Side Electrical A Less complex
Layout Mounting Layout A Reduced mass
PDR CDR

a

Flex Radio Antenna

Communication

\ 4

Avionics )
Beacon <
Battery < .
| | .
Main Avionic < S "o ’

Nosecone Side Electrical Mount

Stacked Electrical Structures

60
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=) Mechanical Subsystem =5
Changes Since PDR (4/6) SAT

uuuuuuuuuuu

Container
A Spring @5 mm A Spring @10 mm A More stable
A Long-slot mount A Short-slot mount A Better load distribution
A 2 Spring A 3 Spring A Spring anti-blocking
mechanism
PDR CDR
e ) \
! | |
1’ | — |
W | — |
g 4] i
g g g
i Long Spring |
(///] i)
Parachute Deployment | | Parachute Deployment Y |
Spring @5 mm Long Slot Spring @10 mm Short Slot
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~) Mechanical Subsystem CA
DAEDALUS Changes Since PDR (5/ 6) AL

Payload Release

A Restrain hook A Rack and Pinion gear A Lower Mass
A Less Complex

CDR

PDR

Rack

Pinion Gear

Servo
Motor

Hook

| AR ————

Compression
Spring

Structures printed with
different orientations
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~) Mechanical Subsystem CA
Changes Since PDR (6/6)

uuuuuuuuuuu

Egg Container

A Internali external threaded A Bottle Cap Thread A Manufacturing Efficiency
connection A Tighter Sealing
PDR CDR

v

External Thread Internal Thread Bottle Cap Thread
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CanSat Mechanical Layout of

-‘ Components (1/6)

uuuuuuuuuuu

Electrical Components

CanSat Beacon

The flex GNSS
Antenna is
attached to the
side of the
payload
‘ shoulder using

w ‘ acrylic tape.

he release camera
is mounted on

partition 3 of the

payload structure.

The ground camera is mounted
and deployed in partition 4.

The radio antenna is attached
to the tip of the nose cone wall
using acrylic tape.

Radio Antenna

2S1P 3800mAh

Battery

XBee Radio

Main Avionic

Real Prototype

Presenter: Warithnun Kliesuwan
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CanSat Mechanical Layout of

-‘ Components (2/6)

uuuuuuuuuuu

Payload Avionic

Battery Voltage and

\ 4

A

Current Sensor

Power Input Terminal |e

Power Switch Terminal [¢

Camera Power Terminal

SD Card Socket |«

Communication

Connector

Real Prototype

Buzzer

Servo Connectors

A\ 4

A 4

IMU

Barometer and

Temperature sensor

\ 4

:: MCU I

GNSS |

v

GNSS Antenna Port

a0

The avionics is
powered on by
the screw switch.

Presenter: Rapassakorn Leelarujawanich
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CanSat Mechanical Layout of CAN
DAEDALUS Com ponents (3/ 6) E"e:!'

Material Trade & Selection (for 3D printing)

Density Youngos Ultimate Strength
HH Modulus E'EH
E"E'H

Materials Advantages Disadvantages

A Ultra-lightweight A Irr;c;ﬁﬂzlstent printing
ASA-LW A Excellent durability . 0.6 970 9
A Good impact strength A~ More expensive
than other filaments
A 'r_i"?(;tsnength & A Warping during
ABS giaity . printing 1.04 2,100 40
A Good heat resistance :
A Poor UV resistance
A Easy to post-process
A Highly flexible & elastic
TPU-95A | A Excellent abrasion A Lower rigidity 1.22 26 51
resistance
Part Selected Material Rationales
. A High strength & rigidity
Egg Container ABS A Perfect for protecting the egg
Ground Camera TPU-95A A Very elastic & flexible
Deployment A Some parts need to be flexible in the mechanism
. A Perfect for reducing overall weight
Other 3D-printed Parts ASALW A Good durability and impact strength
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CanSat Mechanical Layout of

) g4
DAZDALUS Components (4/ 6) S
Payload o1
2140
» | Radio Antenna
» | Electronics Structure
> | Payload Deployment Q

A 4

Descent Control Camera

A 4

Instrument Deployment

A\ 4

Paraglider System

A 4

Ground Camera Deployment

0 0
©
22
; N
(S
00 AFEEe 16 00
o [6lo
[ |
@129
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+

Iy CanSat Mechanical Layout of E?ﬁ

Components (5/6) il
Container -
> Vent Hole e
> | Switch Hole o
» | Restraint Hole .
Paraglider

v

Housing Cover

v

g8

Spring

AirTag Mount

\ 4

A\ 4

Wood Disc

@130 ‘
- Eye Bolt 2136
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DAEDALUS
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CanSat Mechanical Layout of

Components (6/6)

uuuuuuuuuuu

Mechanisms

Payload Deployment

Lock Position

Pinion
Gear

:
¢
:
:
:
:
r
vi

Deployed Position

=

Instrument Deployment

Rack
s
’)
[y
» Servo
[
A |
NN
‘( Power
Switch

Servo
Motor

Latch

Paraglider

Suspension Line

Torsion

Spring

Paraglider Servo

Presenter: Warithnun Kliesuwan
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DAEDALUS

Nose Cone Design (1/3)

uuuuuuuuuuu

Ellipsoid Design

2135

2140

140

A 4

Nosecone

\
\
1
||
|
i
I
o

2
ZzZ—=
N

Both nosecone and
shoulder uses
ASA-LW material.

A The clearance

A The thickness of

3
=
S
0 0
- B
J‘k i
L
| 1
@129 I .
! " Unit: mm

Nose Cone Dimension

Shoulder

nosecone

between payload and
container is 0.5 mm

il

-

nan il @) WG
and shoulder is 3 mm .L!z“ i' @ .-a

- ]
|
1

— 1],
////IIIIII 555 B 55 5

Sectional Analyzed Payload

CanSat 2026 CDR:

Team 1043 Daedalus
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Nose Cone Design (2/3) SAT

uuuuuuuuuuu

Bl e

A Each section uses this method,
making maintenance easy and
allowing for convenient
disassembly of individual parts.

r/ a8 .
0«

We secure the nose
cone and shoulder
together using flat head
SCrews.

The upper component
is fitted with heat-set
inserts.

Sectional Analyzed Payload Assembled Payload

CanSat 2026 CDR: Team 1043 Daedalus 71



- CAN
Nose Cone Design (3/3) SAT
Aerodynamic Simulation in a Wind-Tunnel-Like Environment
Drag Coefficient 0.30
(Simulated by Autodesk CFD)
72
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CAN
SAT
Container Overview
— Eye Bolt
» Wood Disc
Eye Bolt Mounting
—»1 AirTag Mount
Spring Mounting
—>| Spring
> Paraglider
Housing Cover
Vent Hole
» Restraint Hole
Switch Hole
CanSat
CanSat 2026 CDR: Team 1043 Daedalus 73



+ Arericen ASfromeasica Seciety

i Container Design (2/2) SAY

DAEDALUS EEEEE

nnnnnnnnnnn

Dimensions will be carefully measured using a vernier caliper to ensure a
proper fit in the launch vehicle. The container is 3D printed in a single piece
without separation.

noe
gt
M

©o|l o [=)
®l ® <
Q| o Q
J
6
98 200
1

300

306

Wall thickness is 2mm throughout the whole container.
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Payload Pre -Deployment CAN
-‘ Configuration (1/2) 2L

uuuuuuuuuuu

CanSat

A The payload and container are secured by a
mechanical latch to prevent separation during
flight

A The container is reinforced with layered walls,
with 3D print orientation perpendicular to the
primary load direction for added strength

A The rack also functions as a structural
component.

The actual printed
sample for testing.

—> A rack when it locks

—> 3D-Printed Structural Plate

Payload Pre -Deployment
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Payload Pre -Deployment
Configuration (2/2)

nnnnnnnnnnn

Payload deployment

Testing Video

CanSat 2026 CDR: Team 1043 Daedalus
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https://youtube.com/shorts/azM0vd-bw5I?feature=share

+ Aericen ASfroneasics Socety

CAN
S Payload Release SAT
Rack
Power Switch
Pinion
a
Payload Restraint Hole Lock Position Deployed Position

A The design has been revised from a Hook to a Rack and Pinion system

A The payload structure has been modified to include holes for restraint.

A This design ensures the payload remains mission-ready and capable of responding
to mission requirements
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Payload Deployment Configuration SAT

uuuuuuuuuuu

Deployment

Rotatlon ——

R

The structure is printed to withstand loads The rack rotates back into the payload to deploy

The rack mechanism prevents payload-container At 80% altitude, the latch rotates and disengages,
separation before reaching 80% altitude enabling payload-container separation

CanSat 2026 CDR: Team 1043 Daedalus 78



Parachute Attachment to Container SAY

uuuuuuuuuuu

Bl e

The parachute is attached to the CanSat via an eye bolt, with a swivel link incorporated to

prevent line entanglement during CanSat rotation. Four M3 screws are used to attach the
wood disc to the container.

Drogue Parachute

Wood Disc €

4x M3 Screws

21  Swivel Link

> I 0 Eye |bolt
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q

| Compressed

Spring

Compressed
Paraglider

Locked

Before Deployed

Unlocked

Deployed

Payload Steering

A Passively deployed after the rack is unlocked and the payload is out of the container.
A The spring is compressed and held in place by the payload deployment system.

A The payload acts as the component that keeps the spring restrained.

Presenter: Rapassakorn Leelarujawanich
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Payload Steering (1/6) SA

DAEDALUS EEEEE

uuuuuuuuuuu

Controlling System Overall Concept

A From geometric shape, this parachute uses a delta-shaped paragliding design instead of conventional
forms, enabling active directional control rather than passive stabilization.

A The problem can be formulated as a mapping from a two-dimensional
Euclidean space to a three-dimensional control space, defined by a
function in an Omni Wheel Framework.

Parachute X -Triangle

"OD'Y © Y h(a)© (6 hd 1o )

A Whered b ®¢ & represent the independent control inputs of the
delta-shaped paragliding parachute, which are used to regulate and
determine both direction and speed.

A To compute both direction and magnitude, the displacement vector S ‘f"'\"&_ﬁ;‘,\:
0 Ois defined from the current position 0 to the landing point 0. I —

(We use latitude and longitude as coordinates on maps)

The Displacement Vector Example
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Payload Steering (2/6) CAN
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DAEDALUS
SPACE AG

Main Calculation

A From the map, point O represents the current position, and point P represents the target position.

\

The displacement vector: | i [ﬂ defines the required motion from O to P.

A The parachute has three control lines, each with a fixed direction. By activating two lines at a time

A This allows us to model the system as a linear transformation: et e
//( /rm}?_x;yz:q 08 \‘\ \\“—\
. Fazin
v = Au (7 *
/ ,‘f \Q 04 v \
Uy A
I e
Where: 1 / I ]
A - /
1 1 \ \\ /6 i //
1 —= — = N -
2 2 /
A_l — \\\\ 08 // -
NG V3 D
2 2 1.2 .
Example of Decomposing
Resulting Vector
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i (_\
Smoothing EMA
PID u, Servo Control
Control Vector -
Determination
PID u,
Line of rope

uq, U2, U3

Control Vector
Coversion

target angles

-

»
>
»
>

PID Controlling \
current location current
and bearing angles k \
Actuators Control Diagram
Control Diagram
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DAEDALUS
SPACE AG

Payload Steering (4/6)

uuuuuuuuuuu

Mechanisms

v

Servo HLS-3612-
Co001

ToT> o I

Uses a spool-based mechanism to control
steering line length

Line length is precisely matched to the

n -

paraglideros steer.
Spool Spool rotation reels in the line on one side
Tilt results in steering toward the desired
Rope direction
00 000
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Payload Steering (5/6) SA
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Mechanisms

Steering Input Mechanism Payload Direction

Single-Side Pull

Spool rotates

Turn right

One line shortened

Right pull

Asymmetric drag

o o Io >

Turning moment

generated

Spool centered Straight

descent

Equal line length

Symmetric canopy

o o Io I

Balanced drag
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Payload Steering (6/6) SAY

DAEDALUS HE EEE
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Seqguence of deployment

Payload Deployed After Payload Deployec
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