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Presentation Outline
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Acronyms (1 of 3)
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ÅABS ïAcrylonitrile butadiene styrene

ÅCDH ïCommunication and Data Handling
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ÅDCS ïDescent Control System

Å EPS ïElectrical Power Subsystem

Å EPSR-Electrical Power Subsystem Requirement
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ÅGCS ïGround Control System

ÅGS ïGround station 
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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)
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ÅLDR ïLight Dependent Resistor
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ÅIMUïInertial Measurement Unit

Åg- Gram

ÅV- Voltage

ÅhPa- Hectopascal

ÅFPS- Frame Per Second

ÅVGA- Video Graphics Array

ÅUXGA- Ultra eXtended Graphics Array 
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Acronyms (3 of 3)

ÅSD - Secure Digital

ÅUART - Universal Asynchronous Receiver/ Transmitter

ÅHz - Hertz

ÅPWN - Power On

ÅR - Revision

ÅGPIO - General Purpose Input Output

ÅSOIC - Small Outline Integrated Circuit

ÅIDE  Integrated Development Environment

ÅRP-SMA - Reverse Polarity SubMiniature version A

Å.CSV - comma-separated values

ÅGPL - General Public License

ÅABHS ïAero Breaking Head Shield

ÅASCII- American Standard Code for Information Interchange
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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

16Presenter:  Muzaffer Duysal CanSat 2018 PDR:  Team 3944 | grizu-263
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Mission Summary

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

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

during the last 300 meters of descent. 

ÅThe 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 PDR:  Team 3944 | grizu-263
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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

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

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

Competition

Requirement

MEDIUM

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
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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 ṉ

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

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

RN#11

The rocket airframe shall not be used to restrain any deployable

parts of the CanSat.

Competition

Requirement MEDIUM
ṉ

RN#12

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

operations.

Competition

Requirement LOW

ṉ

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

rocket payload section.

Competition

Requirement MEDIUM
ṉ
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Requirement

Number

Requirement Rationale Priority VM

A I T D

RN#16 Each team shall develop their own ground station. Competition

Requirement

HIGH ṉṉ

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

as standoffs, screws, or high performance adhesives.

Competition

Requirement

HIGH ṉ

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 ṉṉ

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
ṉṉ

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
ṉṉ

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
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Requirement

Number

Requirement Rationale Priority VM

A I T D

RN#31 Cost of the CanSat shall be under $1000. Ground support and analysis

tools are not included in the cost.

Competition

Requirement MEDIUM
ṉ ṉ

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

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

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

information including email address.

Competition

Requirement

HIGH 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

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

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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General

Description

This heat shield opening system is

triggered by the burn wire melted

using resistors method and heat

shield is opened by the telescopic

mechanism.

Pros
-Fewerparts
-Not heavy

Cons

-Lesssurface area for the shield
-Single-axis motion
-LǘΩǎ ƘŀǊŘ ǘƻ ŀŘƧǳǎǘ ǘƘŜ ŀƴƎƭŜ ƻŦ ǘƘŜ 
arms

Configuration 1
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Figure 1 Figure 2 Figure 3

Presenter:  Muzaffer Duysal

Figure 4

Figure 1 shows how the system is seen as soon as the heat shield leaves the rocket. 

The heat shield in the rocket is triggered by the light sensor and the burned wire melted

using the resistor and the arms are opened. Figure 2 shows the cross sectional area of 

the heat shield. Figure 3 and Figure 4 shows the system after the arms are opened. 
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System Level CanSat Configuration 
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Configuration 2

General

Description

This heat shield opening systemis

triggered by the burn wire melted

using resistors method and heat

shield is openedby the spring and

sliding joint mechanism. It is

possibleto adjust the angleof our

armsin this system

Pros

-All arms open symmetrically.
-It is more stable during the decline.
-Bigger surface area to slow down 
speed while during decline.

Cons
-Toomany pieces
- More partsaddmoreweight tothe
system.
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As soon as the heat shield is removed from the missile, it will be as shown in position 1. The heat

shield opening system is triggered by the burned wire which is melted by the resistors method and the

heat shield is opened with spring and slider joint mechanism as shown in position 2. Since the center

of gravity is close to the heat shield nose, it will take the third position immediately after the second

position.

Position 1 Position 2 Position 3 
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System Level CanSat Configuration 

Trade & Selection

26

We are selecting Configuration 2 because in Configuration 1, it is difficult to adjust the angle of the arms.

Besides, Configuration 2 is more stable during the decline, has a better strength, and all arms open

symmetrically.

Configuretion 2Configuretion 1
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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 sheld + probe

Heat shield + Probe

Electronic

Egg protect

Probe separation

springs

batteries

parachute

Physical Layout

42 cm
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