UC Irvine
UC Irvine Previously Published Works

Title
2025 UCI CanSat Annual Design Review Poster

Permalink
bttgs:ggescholarshiQ.orgéucéitemélmnthgj
Authors

Nguyen, Carolynn
Otsuka, Kaitlin
Kim, Kaylee

Publication Date
2025-04-08

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, available at
https://creativecommons.org/licenses/by/4.0}

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/1mn1h6px
https://escholarship.org/uc/item/1mn1h6px#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/

Email:
cansatuci@gmail.com

WINTER | DESIGN
2025 |IREVIEW

MISSION SUMMARY

Launch & Ascent Phase: CanSat is
placed inside the rocket and made
mission ready. It is then launched to
an altitude of 670-725 meters.

Deployment Phase: The CanSat is
ejected from the rocket at peak
altitude. Parachute is deployed,
allowing the CanSat to descend at
20 m/s.

Descent Phase
At 75% peak altitude, the CanSat
payload is released from the
container and falls out. Camera
1 captures separation.

Ascent Phase
The CanSat is launched in the
rocket to its peak altitude.

Descent Phases: After descending at 20
m/s, at 75% of the peak altitude, the
CanSat payload is released from the
container through a servo mechanism.
After separation:

1. The container continues to
descend with the parachute.

2. After being released from the
container, the autogyro system is
deployed and slows the payload
decent rate to 5 m/s.

CanSat payload auto-gyro
system deploys and
reduces descent rate to 5
m/s. Camera 2 captures
northern view of descent.

Container continues descent
without the CanSat payload.

Landing Phase:
1. CanSat container completes
the descent fully intact.
2. CanSat payload completes
decent safely, with all
components intact.

OBJECTIVE TREE

Website
Link: cansatuci.com

QR code:

After ejection, the CanSat must deploy
a parachute to descend at 20 m/s.

CanSat will communicate flight telemetry
to Ground Station (at 1Hz)

CanSat functions as the nose cone of
the rocket.

At 75% altitude, the payload deploys
and descends at 5 m/s with the
autogryo.

The second camera must be spin
stabilized, so the ground is not
spinning in the recording.

Easily accessible power switch and a
power indicator is required.

CanSat payload shall track the rotation

One camera must film the payload e i dleseE

separation.

CanSat and container mass must
1390-1410 grams.

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.

A second camera must point at a 45°
angle downward from the released
payload.

CanSat must survive 15 G vibration
and 30 G shock.

SUMMARY

The CanSat project involves designing a container deployable from a rocket
with controlled descent rates. The mechanical, electrical and controls
subteams have worked together meticulously to create a system with auto
gyrating blades, cameras recording different angles, and a telemetry system.

TEAM

ACKNOWLEDGEMENTS

Special thanks to Dr. Roger Rangel, Dr.
Sherif Hassaan, and Blue Origin for
making this project possible.

BL |GIN

TIMELINE

CanSat
App due

Complete first
prototype design

First Preliminary
Design Review draft

First team
meeting

Complete
recruitment

Week
Week 2I/Veek {Neek {Neek SINeek GINeek %Veek S}Veek 9 E)e

Obtain all
parts

Professor Rangel &
Professor Hassaan
Faculty Advisor

Kaylee Kim
Project Manager

Khushi Gupta
Electrical Lead

Brady Cason
Lead Programmer

Sarah Ho
Mechanical Lead

Zhanhao Ruan
Software Team

Diane Yoon
Mechanical Team

Timothy Yee
Electrical Team

Andrei Darujuan
Mechanical Team

Felix Jing
Mechanical Team

Naethan Fajarito
Electrical Team

Winter

Finalize  Submit PDR. .
PDR PDR Presentation Complete First
Window Prototype Design

Week 1

Finish
Fabricating
Prototype

Top 40 Teams
Selected

st (@ooveses @
o®

°%Zﬁ;)

XX

School of Engineering 6
University of California, Irvine

CIRCUITOVERVIEW

Battery Power

Actuators Indicators Video l
Li-ion Battery
2Hz Power
3.3-4.2V Indication LED Buzzer Module san
Mechanical
Switch ESP 32
External Battery
(3V)
Current +
Voltage Sensor
STM32F412RET6
MCU
Boost Converter
Buck Converter
Sensor ' Communication

Umbilical
Power

SOFTWARE
METHODOLOGY

Start, Check
Current Flight State

Reset to correct state after

Execute resets

Execute current state action either
from state updates or received
commands

Main Loop
Xbee Communication Programming Language: C

SSRGS Development Environment: STM32CubelDE

Receive commands from Ground
Station

Save Mission Data
Telemetry, State, Mission, Time,
Packet Count, etc.

Sensor Reading

GPS, Pressure, etc.

Altitude Calculated based on
Pressure and Temperature

Update North Facing
Camera

Based on change in Magnetic sensor
reading

State Update
Based on telemetry

Launch Pad, Ascent, Apogee, Probe,
Release, Descent Landed

Saved in Flash Memory

Finalize Critical

Design Review (CDR) B siTahsa

Window

SPRING Week 1

Submit Finish fabricating
CDR prototype 2

Finish Final
CDR Design testing

Competition
begins

Complete final design Post-launch

presentation





