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Presentation Outline

ÅSystems Overview ïMuzaffer DUYSAL

ÅSensor Subsystem Design ïBeyza CETIN

ÅDescent Control Design ïAhmet GUNGORMUS

ÅMechanical Subsystem Design ïSerdar DOGAN

ÅCDH Subsystem Design ïDurdali ATILGAN

ÅElectrical Power Subsystem Design ïSerdar DOGAN

ÅFlight Software Design ïKerim USLU

ÅGround Control System Design ïDurdali ATILGAN

ÅCanSat Integration and Test ïAbdullah TALYAN

ÅMission Operations and Analysis ïYasin BIYIKLI

ÅRequirements Compliance ïYasin BIYIKLI

ÅManagement ïS¿heyla Meryem KUVVET
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Team Organization

Name Year Department

Muzaffer DUYSAL Senior Electrical-Electronics Engineering

¢aĵla Ayta DURSUNSenior Metallurgical and Materials Engineering

Ahmet G¦NG¥RM¦ķ Senior Mechanical Engineering

Serdar DOĴAN Senior Mechanical Engineering

Durdali ATILGAN Sophomore Electrical-Electronics Engineering

Kerim USLU Junior
Electrical-Electronics Engineering

Abdullah TALYAN Senior
Electrical-Electronics Engineering

Beyza ¢ETĶN Sophomore
Mechanical Engineering

Yasin BIYIKLI Junior
Electrical-Electronics Engineering

S¿heyla Meryem KuvvetFreshman Civil Engineering
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Team Organization
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Acronyms (1 of 3)

Å A ïAnalysis

ÅABS ïAcrylonitrile butadiene styrene

ÅCDH ïCommunication and Data Handling

ÅD ïDemonstration

ÅDCS ïDescent Control System

Å EPS ïElectrical Power Subsystem

Å EPSR-Electrical Power Subsystem Requirement

Å FSW ïFlight Software

ÅGCS ïGround Control System

ÅGS ïGround station 

Å I ïInspection 

Å PCB ïPrint Circuit Board 

Å T ïTest

Å VM ïVerification Method

ÅRTC ïReal Time Clock

Å SPI ïSerial Peripheral Interface

ÅGPS ïGlobal Positioning System

ÅREQïRequirement

Å SS ïSensor Subsystem

Å SSR- Sensor Subsystem Requirement

ÅCONOPSïConcept of Operations 

Å EEPROMïElectrically Erasable Programmable Read Only Memory

Å I2CïInter ïIntegrated Circuit 

ÅMCUïMicrocontroller Unit
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Acronyms (2 of 3)

Å PC ïPersonal Computer

Å RAM ïRandom Access Memory

Å USB ïUniversal Serial Bus 

Å GUI ïGraphical User Interface

Å LED ïLight Emitting Diode

Å LDR ïLight Dependent Resistor

Å RN ïRequirement Number

Å SRN ïSubsystem Requirement Number

Å ADC ïAnalogue to Digital Converter

Å DC ïDirect Current 

Å IMUïInertial Measurement Unit

Å g- Gram

Å V- Voltage

Å hPa- Hectopascal

Å FPS- Frame Per Second

Å VGA- Video Graphics Array

Å UXGA- Ultra eXtended Graphics Array 
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Acronyms (3 of 3)

Å SD - Secure Digital

Å UART - Universal Asynchronous Receiver/ Transmitter

Å Hz - Hertz

Å PWN - Power On

Å R - Revision

Å GPIO - General Purpose Input Output

Å SOIC - Small Outline Integrated Circuit

Å IDE  Integrated Development Environment

Å RP-SMA - Reverse Polarity SubMiniature version A

Å .CSV - comma-separated values

Å GPL - General Public License

Å ABHS ïAero Breaking Head Shield

Å ASCII- American Standard Code for Information Interchange

Å Pro - Professional

Å I/O ïInput/Output

Å XCTU - Next Generation Configuration Platform for XBee/RF Solutions

Å Id - -Identification
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Systems Overview

Muzaffer DUYSAL

The purpose of this section is to introduce the reviewer to the overall requirements 

and configuration of the CanSat.  This provides a basis for the details presented in 

the subsystem sections.
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Mission

The CanSat shall consist of the probe containing the electronics and egg and a detachable heat shield.

Mission  Objectives

ÅCanSat is composed of two parts: A heat shield and a probe. 

ÅHeat shield protects the probe, which performs the desired mission. 

ÅThe launched CanSat will leave the rocket when the rocket arrives at 670 meters between 725 meters.

ÅThe heat shield will be opened after the CanSat leaves the rocket

ÅCansat (Heat shield and Probe) will fall push toward ground rapidly 10-30 m/s 

ÅHeat shield must open towards the direction of descent. Tumble is not allowed.

ÅStability will be verified with a tilt sensor.

ÅProbe and Heat shield will be separated at 300 meters.

ÅProbe descent rate of 5 meters/sec with parachute.

ÅProbe will fall with the egg.  

ÅProbe will collect air pressure and external temperature data.

ÅBattery voltage, GPS position and a tilt sensor for stability verification during descent.

ÅWhile the probe is landing, the audio beacon will start singing.

Mission Summary
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Mission Summary

Bonus Objective
Å A camera with a minimum resolution of 640x480 should be used to take photos of the ground.

Å Add a color video camera to capture the release of the heat shield and the ground

during the last 300 meters of descent. 

Å The camera must be activated at 300 meters.

External Objective
ÅWe have our own website(www.grizu-263.space)

ÅWe have social media accounts such as instagram, facebook, twitter, linkedin, and patreon. 

Å This year our goal is to rank among the top five.

Presenter:  Muzaffer Duysal CanSat 2018 CDR:  Team 3944 | grizu-263
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Mechanical

ÅHeat shield and Probe structural material have been changed with

fiberglass instead of carbonfiber.

ÅHeat shield recovery design was made.

Electrical and Software

ÅMinor changes were made fixes on algorithm has been updated.

ÅChanged to Voltage regulator

ÅChanged to GCS hand antenna and probe antenna

11CanSat 2018 CDR:  Team 3944 | grizu-263Presenter:  Muzaffer Duysal
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System Requirement Summary

(1 of 4)

12Presenter:  Muzaffer Duysal

Requirement

Number

Requirement Rationale Priority VM

A I T D

RN#1 Total mass of the CanSat (probe) shall be 500 grams +/- 10

grams.

Competition

Requirement

HIGH
ṉ ṉ ṉ

RN#2

The aero-braking heat shield shall be used to protect the

probe while in the rocket only and when deployed from the

rocket. It shall envelope/shield the whole sides of the probe

when in the stowed configuration in the rocket. The rear end

of the probe can be opened.

Competition

Requirement HIGH ṉ ṉ ṉ

RN#3 The heat shield must not have any openings.

Competition

Requirement

MEDIUM

ṉ ṉ ṉ

RN#4 The probe must maintain its heat shield orientation in the

direction of descent.

Competition

Requirement

HIGH

ṉ ṉ ṉ

RN#5

The probe shall not tumble during any portion of descent.

Tumbling is rotating end-over-end.

Competition

Requirement

HIGH

ṉ ṉ ṉ

RN#6

The probe with the aero-braking heat shield shall fit in a

cylindrical envelope of 125 mm diameter x 310 mm length.

Tolerances are to be included to facilitate container

deployment from the rocket fairing.

Competition

Requirement HIGH
ṉ ṉ ṉ
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System Requirement Summary

(2 of 4)

13Presenter:  Muzaffer Duysal

Requirement

Number

Requirement Rationale Priority VM

A I T D

RN#7 The probe shall hold a large hen's egg and protect it from damage

from launch until landing.

Competition

Requirement

HIGH ṉ ṉ ṉṉ

RN#8

The probe shall accommodate a large henôsegg with a mass

ranging from 54 grams to 68 grams and a diameter of up to 50mm

and length up to 70mm.

Competition

Requirement MEDIUM
ṉ ṉ ṉ ṉ

RN#9

The aero-braking heat shield shall not have any sharp edges to

cause it to get stuck in the rocket payload section which is made

of cardboard.

Competition

Requirement MEDIUM
ṉ ṉ

RN#10

The aero-braking heat shield shall be a florescent color; pink or

orange.

Competition

Requirement MEDIUM

ṉ ṉ

RN#11

The rocket airframe shall not be used to restrain any deployable

parts of the CanSat.

Competition

Requirement MEDIUM
ṉ ṉ

RN#12

The rocket airframe shall not be used as part of the CanSat

operations.

Competition

Requirement LOW

ṉ ṉ

RN#13 The CanSat, probe with heat shield attached shall deploy from the

rocket payload section.

Competition

Requirement MEDIUM

ṉ ṉ
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System Requirement Summary

(3 of 4)

14Presenter:  Muzaffer Duysal

Requirement

Number

Requirement Rationale Priority VM

A I T D

RN#21 All electronics shall be hard mounted using proper mounts such

as standoffs, screws, or high performance adhesives.

Competition

Requirement

HIGH ṉṉ

RN#25

During descent, the probe shall collect air pressure, outside air

temperature, GPS position and battery voltage once per second

and time tag the data with mission time.

Competition

Requirement

HIGH ṉṉṉṉ

RN#27

Telemetry shall include mission time with one second or better

resolution. Mission time shall be maintained in the event of a

processor reset during the launch and mission.

Competition

Requirement HIGH
ṉṉṉ

RN#28 XBEE radios shall be used for telemetry. 2.4 GHz Series 1 and 2

radios are allowed. 900 MHz XBEE Pro radios are also allowed.

Competition

Requirement MEDIUM
ṉṉṉ

RN#29

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

analysis tools are not included in the cost.

Competition

Requirement HIGH
ṉṉ ṉ
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(4 of 4)

15Presenter:  Muzaffer Duysal

Requirement

Number

Requirement Rationale Priority VM

A I T D

RN#32 Each team shall develop their own ground station. Competition

Requirement

MEDIUM ṉ ṉ ṉ

RN#35 Teams shall plot each telemetry data field in real time during flight. Competition

Requirement

HIGH ṉ ṉ ṉ

RN#36

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

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

Competition

Requirement

HIGH ṉ ṉ ṉ

RN#38 Both the heat shield and probe shall be labeled with team contact

information including email address.

Competition

Requirement

HIGH ṉ ṉ ṉ

RN#43

The descent rate of the probe with the heat shield deployed shall be

between 10 and 30 meters/second.

Competition

Requirement HIGH
ṉ ṉ ṉ

RN#44 The descent rate of the probe with the heat shield released and

parachute deployed shall be 5 meters/second.

Competition

Requirement

HIGH ṉ ṉ ṉ

RN#49 A tilt sensor shall be used to verify the stability of the probe during

descent with the heat shield deployed and be part of the telemetry.

Competition

Requirement

HIGH ṉ ṉ
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16Presenter: Muzaffer Duysal

Mission Control Officer : Informs flight coordinator 

when the team and cansat are ready for the flight

Ground Station Crew :Those are responsible for 

monitoring the ground station for telemetry reception 

and sending commands to CanSat

Recovery Crew :People who are looking for Cansat in 

the competition area

CanSat Crew : Those who are preparing Cansat

Team member roles and responsibilitiesPre-Launch Activities

Arrival at the launch site

Cansat assemble

Set up ground station

Launch day Activities

The Drop test

Verify communications with the Payload

Mechanisms will be reviewed

CanSats will be inspected for safety

All CanSats must pass the envelop test

Weight and fit check test

Placement of The CanSat into the rocket

Communication test with the CanSat

Place the rocket into the assigned launch pad

The team mission control officer execute  

launches flight procedures

After the flight, the SD card will be delivered to 

the judge

System Concept of Operations(1 of 4) 
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System Concept of Operations

Presenter:  Muzaffer Duysal

8
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System Concept of Operations

ÅPre-Launch Test

Å

ÅLaunch

Egg protection and 
electronic systems 
enclose in probe

Mechanical system
integrity checks

The software will be 
checked

Sensors will be tested.

Cansat placed
into the Rocket

Rocket Launch
Telemetry is 
starts to take 

data

Rocket and heat 
shield are leave
at 700 meters

Sensors start to 
collect data 

700 to 300 meters 
drop to 10-30 m/s

velocity 

Heat shield and
probe are leave at 

300 meters

The probe drops 
down 300 meters 
at 5 m/s velocity. 
And parachute
opens at 300 

meters.

The ground 
station continues 

to receive data 
until the system 

lands on

The system will 
go down without 

tumble.

Telemetry stops 
and Audio 

beacon becomes
activated.

The system will
be found and  
the egg will be 

checked.
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ÅPost-Launch

Requirements for the Operation
ÅHeat shield will leave the rocket and will be opened at 700 meters.

Å It will drop from 700 to 300 meters at 10-30 m/s velocity.

ÅHeat shield and probe are leaving at 300 meters

ÅThe probe will drop down 300 meters at 5 m/s velocity. 

ÅAnd parachute will be opened at 300 meters.

ÅThe system must go down without tumbling.

ÅEgg should not break

ÅAll the sensors must be working throughout the flight.

System Concept of Operations

19Presenter:  Muzaffer Duysal

Analyzing

received
Data

Checking
the

Pictures

Preparation
of PFR
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700mÑ25 m

300 m

2

1 Immediately after the payload leaves of the rocket.

heat shield when separation 

from probe

Heat shield + probe

Heat shield + Probe

Electronic

Egg protect

Probe separation

springs

batteries

parachute

Physical Layout

42 cm
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Heat shield arms

Electronic components

On/off switchSkeleton for electronic

components

0,1 ohm resistor

2.4GHz Antenna-

Adhesive(U.F.L)

Duracell DL 223

batteries

Egg protect

springs

Egg protect sponge

0,1 ohm esistor

Its for burn wire Probe separation springs

Physical Layout
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This for 10 m/s

This for 30 m/s

Probeôsdimensions

ÅPictures have been drawn with CAD program 

ÅAll measures are in millimeters

ÅAll angles are in degree

Heat shield dimensions

(Arms are close)

Physical Layout
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Launch Vehicle Compatibility

Å Probe has heat shield, electronics system, egg, egg protect container and 

mechanical system.

ÅThe electronic circuits are placed in the probeôs body.

Å Margins of 2 mm is given for width and 2 mm for height.

Dimensions[mm]
Height (mm) Diameter (mm)

Section

Heat Shield & Probe 308 123

Rocket Payload 310 125

Presenter:  Muzaffer Duysal CanSat 2018 CDR:  Team 3944 | grizu-263



Team Logo

Here

(If You Want)

24

Launch Vehicle Compatibility

Parachute

Probe release

spring

Batteries

Egg protect springs

Electronic

components

Skeleton( for protect

electronic components)

On/Off switch
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Launch Vehicle Compatibility

Egg

Presenter:  Muzaffer Duysal CanSat 2018 CDR:  Team 3944 | grizu-263
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Launch Vehicle Compatibility

305 mm

1
2

3
 m

m

3 mm

15 mm

1
0

0
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m
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270 mm

2 mm

(Egg Protection)

(Probe)

(Head Shiled)

310 mm(Rocket lenght)

We leave 2mm margins in vertical and 2mm margins in the horizontal

2
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m
1

2
5

 m
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Presenter:  Muzaffer Duysal CanSat 2018 CDR:  Team 3944 | grizu-263



Team Logo

Here

CanSat 2018 CDR:  Team 3944 Grizu-263 27

Sensor Subsystem Design

Beyza CETIN



Team Logo

Here

(If You Want)

CanSat 2018 CDR:  Team 3944 Grizu-263 28

Sensor Subsystem Overview

Presenter:  Beyza CETIN

No Sensor Model Function Purpose

1 Air pressure 10-DOF IMU

(BMP 280

MPU 9255) We will use many sensors on a board. 

BMP280 sensor measure to temperature, 

pressure and altitude.

To measure air 

pressure, air 

temperature, altitude 

and tilt
2 Air temperature 10-DOF IMU

(BMP 280

MPU 9255)

3 GPS MT3329 MT3329 use to measure longitude, 

latitude and altitude. MT3329 update rate 

higher and power consumption more less 

than other GPS sensor

To measure position, 

altitude and descen

speed

4 Power Voltage Voltage Divider This solution is more simple, light and 

small than opponent.

To measure of battery 

voltage

5 Tilt Sensor MPU-9255 MPU-9255 used to measure tilt with

inclinometer and magnetometer

To measure tilt.

6 Camera Y2000 Y2000 camera have some advantage, 

photo capture speed, small and light 

dimension and use more less pins on 

MCU than other solution.

To take picture
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ÅNo changes have been made to the sensors since PDR.
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Sensor Subsystem Requirements

Number Requirement Rationale Priority

VM

A I T D

RN#18 All electronic 
components shall be 
enclosed and shielded 
from theenvironment 
with the exception of 
sensors.

Competition
requirement

HIGH

ṉ ṉ

RN#19 All structures shall be 
built to survive 15 Gsof 
launch acceleration.

Competition
requirement

HIGH

ṉ ṉ

RN#20 All structures shall be 
built to survive 30 Gsof 
shock.

Competition
requirement

HIGH

ṉ ṉ

RN#21 All electronics shall be 
hard mounted using 
proper mounts such as
standoffs, screws, or 
high performance 
adhesives.

Competition
requirement

HIGH

ṉ ṉ

Presenter:  Beyza CETIN
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Sensor Subsystem Requirements

Number Requirement Rationale Priority
VM

A I T D

RN#25 During descent, the probe shall 
collect air pressure, outside air 
temperature,
GPS position and battery voltage 
once per second and time tag the 
data
with mission time.

Competition
requirement

HIGH

ṉ ṉ ṉ ṉ

RN#26 During descent, the probe shall 
transmit all telemetry. Telemetry can 
be transmitted continuously or in 
bursts

Competition
requirement

HIGH

ṉ ṉ ṉ ṉ

RN#27 Telemetry shall include mission time 
with one second or better resolution.
Mission time shall be maintained in 
the event of a processor reset during 
the launch and mission

Competition
requirement

HIGH

ṉ ṉ ṉ

RN#28 XBEE radios shall be used for 
telemetry. 2.4 GHz Series 1 and 2 
radios areallowed. 900 MHz XBEE 
Pro radios are also allowed.

Competition
requirement

MEDIUM

ṉ ṉ ṉ
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Sensor Subsystem Requirements

Number Requirement Rationale Priority
VM

A I T D

RN#49

A tilt sensorshall be used to verify
the stability of the probe during
descent with the heat shield
deployed and be part of the
telemetry.

Competition
requirement

HIGH

ṉ
ṉ

RN#40 No lasers allowed.

Competition

requirement

HIGH

ṉ
ṉ

SSR#1
Cameraof resolution 640 x 480 is
usedto captureimages.

Tofulfill bonus
objective

HIGH

ṉ ṉ ṉ

SSR#2 Useof 10-DOFIMU

To provide space
for the pins of the
processor

HIGH

ṉ ṉ ṉ

SSR#3 Sensorselectedcompatiblewith CPU

Health
Measuring

HIGH

ṉ ṉ ṉ
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Probe Air Pressure Sensor 

Summary

Device Name Interface
Operating 

Pressure
Size Accuracy

Supply

Voltage

BMP 280 I2C, SPI 300 -1100 hPa
2.0 x 2.5 x 0.95 

mmį
Ñ1.0 1.71 - 3.6 V

P: Measured Pressure (hPa)

Po: Pressure at sea level (hPa)

We choose this sensor, because:

Å Low noise in measurements

Å High altitude accuracy

Å Includes temperature and humidity sensor

Å Located on the 10DOF sensor board
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