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Section Presenter

Systems Overview Aditya Savio Paul
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Mechanical Subsystem Design Ena Goel
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Amitabh Yadav
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Ground Control Systems Design Devarrishi Dixit

Cansat Integration and Test Meenakshi Talwar & Shashank Bopche

Mission Operation and Analysis Gopal Krishna

Requirement Compliance Vipul Mani

Management Aditya Savio Paul
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Acronyms

Å A                   Analysis 

Å ADC              Analog to Digital Converter 

Å CDR              Critical Design Review 

Å CMOS           Complementary Metal Oxide Semiconductor 

Å CONOP       Concept of Operations 

Å D                    Demonstration 

Å DCR               Decent control requirement 

Å DCS               Descent Control System 

Å FAT                File Allocation Table 

Å FIFO              FIRST IN FIRST OUT 

Å GCS             Ground Control Station 

Å GUI              Graphical user interface 

Å GS                 Ground Station GPS ïGlobal Positioning System 

Å HW              Hardware 

Å HWR             Hardware Review 

Å I                     Inspection 

Å I/O               Input / Output 

Å LCO             Launch Control Officer 

Å LED             Light Emitting Diode 

Å M                  Minute 

CanSat 2016 PDR:  Team 1274 ASTRAL
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Å MB Mega byte 

Å MCU Microcontroller Unit 

Å MECH      Mechanism

Å MSR Mechanical system requirement

Å m/s Meters per Second 

Å PDR Preliminary Design Review 

Å SOE Sequence of Events 

Å SPI Serial Peripheral Interface 

Å SSR Sensor Subsystem Requirement

Å T Test 

Å TBD To Be Determined 

Å TBR To Be Resolved 

Å USART    Universal Asynchronous Receiver/ Transmitter 

Å VM Verification method 

Å mA Milli Ampere 

Å ɛA Micro ampere 

Å dB Decibel 
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ÁMission Objectives :
- To simulate a sensor Glider traveling through a planetary atmosphere 

sampling the atmospheric conditions during flight.

- Deployment of Re-entry Container and Glider from Rocket

and chronological separation to ensure proper Stabilization, Descent and

landing.  

- Use of Glider Design to descend the Glider on covering a circular 

diameter of not more than 1000mts.

- To attach a camera to the Glider and snap pictures on demand from the

ground station.

- To collect and Transmit the Telemetry Parameters at 1Hz Frequency

transmission Rate.

ÁSelectable Objective

- To transmit image to ground station after each picture is taken. Telemetry shall

still be sent during image transmission at 1Hz rate using same x-bee radio.

Rationale : Selected to avoid any haphazard arising due to extra mechanism for motion 

of camera that might disrupt the helical drop of the glider.

ÁExternal Objective

- Determination of Glider Position by Flight Software States

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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ID Requirement Rationale Priority Children
VM

A I T D

SR-01
Total mass of the Cansat 

should not exceed 600gms.

Competition 

Requirement
HIGH MSR-01 V V

SR-02

The container should fit within

a container of 125mm x 310 

mm

Competition

Requirement
HIGH

MSR-02

DCS-01
V

SR-03
The container must descend 

with the aid of a parachute

Competition

Requirement
HIGH

DCS -03

DCS-04

DCS-06

V V

SR-04
The container shall not have 

any sharp edges or protrusions

To Facilitate 

Deployment
HIGH MSR-04 V

SR-05

Rocket airframe shall not be 

used to restrain any deployable 

parts or as part of CanSat 

operations.

Competition 

Requirement
HIGH MSR-09 V V

SR-06

The Glider must be released 

from the container at 400 

meters +/- 10 m

Competition

Requirement
HIGH

MSR-07

DCS-05
V V

CanSat 2016 PDR:  Team 1274 ASTRAL
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ID Requirement Rationale Priority Children
VM

A I T D

SR-07

The Glider must be

fixed to glide in a preset circular 

pattern of no greater than 1000 

meter diameter.

Competition 

Requirement
HIGH DCS-09 V V

SR-08

All electronic components shall 

be enclosed and shielded from 

the environment with the

exception of sensors.

For easy 

deployment from 

re-entry 

container

MEDIUM MSR-05 V V V

SR-09
All structures shall be built to 

survive 30Gs of shock.

Competition

requirement
HIGH MSR-10 V

SR-10

All electronics shall be hard 

mounted using proper mounts 

such as standoffs, screws, or 

high performance adhesives.

For accurate 

descent of the 

Glider
HIGH MSR-08 V V

SR-11
Mechanisms shall not use 

pyrotechnics or chemicals.

To avoid the risk 

of fire
HIGH

MSR-06

DCS-10

SR-12

During descent, the Glider shall 

collect air pressure, outside air 

temperature and battery 

voltage once per second.

Competition 

Requirement
HIGH

FSW-02

EPS-07

CDH-01 to 06

SSDï01 to 05

V V

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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ID Requirement Rationale Priority Children
VM

A I T D

SR-13

XBEE radios shall be used for 

telemetry to transmit telemetry 

at 1Hz per second

Competition 

Requirement 
HIGH FSW-03 V V

SR-14

The Glider shall have an 

imaging camera installed and 

pointing toward the

ground.

Competition

Requirement
HIGH SSD-06 V V

SR-15

The Ground Station shall

include a laptop, an antenna 

and a X-bee Radio for receiving

Setup for 

Receiving

Telemetry
HIGH GCS-01 V V

SR-16

All telemetry shall be displayed 

in real time and engineering 

units during descent.

Competition 

Requirement
HIGH FSW-05 V V

SR-17
Cost of the CanSat shall be 

under $1000

Cost 

Effectiveness
HIGH V

SR-18

Flight Software shall maintain 

the count of packets received.
For better

monitoring of 

FSW states
HIGH FSW-06 V V V

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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ID Requirement Rationale Priority Children
VM

A I T D

SR-19
The Glider shall be a fixed wing 

Glider

Competition

Requirement 
HIGH MSR-04 V V

SR-20
The Glide Duration should be 2 

Minutes

Competition

Requirement
HIGH DCS-12 V

SR-21

The Glider must include a battery 

that is well secured to power the 

Glider.

Secured well so 

as to avoid 

toppling
HIGH DCS-11 V

SR-22

The Glider shall receive a 

command to capture an image of 

the ground and

store the image on board for later 

retrieval.

Competition

Requirement
HIGH

FSW-07

GCS-06
V V

SR-23

The Glider vehicle shall 

incorporate a Pitot tube and 

measure the speed

independent of GPS. The speed 

shall be compared with GPS 

speed.

Competition

Requirement
HIGH SSD-4 V V

SR-24
The Container should be of 

fluorescent color

To aid in locating 

the re-entry

container
HIGH MSR-12 V

SR-25
A buzzer must be included that 

turns on after landing

To Aid in Locating 

the Glider
MEDIUM MSR-13 V V

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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A. UNEQUAL ANGLE OF ATTACK ON GLIDER WINGS 

WITH FULL RUDDER IN DIRECTION OF ROTATION 

(SELECTED)

PROS: 1. Cheaper.

2. Easy to Fabricate.

CONS: 1.  Unstable

2.  Less Strength.

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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A. TRI-WING GLIDER

PROS: 1. More Stable.

2. No Control Surfaces are required.

CONS: 1. Heavier.

2. Difficult to fabricate.

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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A. NEGATIVE FLAPS SETTINGS AND AFT CENTRE OF 

GRAVITY

PROS: 1. Max. amount of lift generation.

2. Less Drag.

CONS: 1.Very difficult to fabricate..

2. Generally unstable.

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL

System Level CanSat Configuration 

Trade & Selection



Team Logo

Here

(If You Want)

19

System Level CanSat Configuration 

Trade & Selection

Grading (0-10):

0 ïLeast

10 - Most

We chose Model óAô because of its 

higher strength, cheaper cost and 

ease of fabrication.

STRATEGY
STRENGTH

EASE OF 

FABRICATION
STABILITY COST

UNEQUAL ANGLE OF 

ATTACK ON GLIDER WINGS 

WITH FULL RUDDER IN 

DIRECTION OF ROTATION

8 9 7 6

TRI-WING GLIDER 7 7 9 9

NEGATIVE FLAPS SETTINGS 

AND AFT CENTRE OF 

GRAVITY
6 5 7 8

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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Pre Flight 

Briefing

Mechanic 

Controls Turned 

On

Electronic 

Controls Turned 

On

Taking Cansat 

To Competition 

Launch Site

Placing Cansat 

into the Rocket
Rocket Launch

Near Apogee 

Deployment

Deployment of 

Glider from 

Container at 

450m

Opening of 

Parachute for 

Re-Entry

Descent of 

Glider in helical 

fashion within 

1000m Diameter

Receiving 

Sensory Data at 

Ground Station

Locating the 

Glider and the 

Re-Entry

13

Saving Data in 

required format 

in GCS

Retrieving Data 

Card from Glider

Analyzing 

procured Data

Preparing and 

Presenting PFR

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL 20
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System Concept of Operations

450

Glider deployed at 400m.

Starts descending in a 

circular fashion

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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System Concept of Operations

450

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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Importing File 

from FSW GUI

Importing File 

from Micro SD of 

Data Logger

Removal of Glider 

Data Before Launch

Removal of Glider 

Data After Recovery

Saving and 

Analyzing 

Data Files

Saving the 

Acquired Data in 

.csv File Format

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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PARACHUTE 

DEPLOYED

24

Physical Layout

40 cm

1 2

RE-ENTRY 

CONTAINER + Glider

RE-ENTRY 

CONTAINER

GLIDER

Separation at 400 m

1. Re-entry container + Glider just after release from the 

rocket at 670 m.

2. Glider separated from the re-entry container at 400 m 

to resume its operations.

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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Physical Layout

Release mechanism (30 mm)

Re-entry electronics (10 mm)

Parachute (20 mm)

Glider

(240 mm)
Glider Electronics

(90mm)

Glider-container 

Interface

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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Physical Layout

Control Surfaces

Glider Electronics

Customized 

Wings

Pitot Tube

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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Camera Bay

NASA Langley 

LS413 Airfoil

Foldable 

Wings

Pitot Tube

Nozzle

Rudder

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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Launch Vehicle Compatibility

Å The structure is designed strictly keeping in mind, the size and weight 

restrictions.

Å Re-entry container will be placed upside down in the rocket payload section.

Å For verification of launch vehicle compatibility, we will test the dimensions, a day 

prior to the launch day by making sure that the re-entry container slides in a 

container of dimensions 310x125 mm.

Å Max. diameter of re-entry container is 120 mm which is 5 mm less than the 

rocketôs payload section and there are no components protruding outside the re-

entry container which will facilitate smooth deployment.

Å Height of the re-entry container is 300 mm. this is well under the given limit of 

310 mm, ensuring that CanSat will not protrude out of the payload section.

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL
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2.5 mm gap at 

each side

5 mm gap at the 

top and bottom
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Launch Vehicle Compatibility

Presenter:  Aditya Savio Paul CanSat 2016 PDR:  Team 1274 ASTRAL



Team Logo

Here

30

Sensor Subsystem Design

Presenter Name(s) Go Here

CanSat 2016 PDR:  Team 1274 ASTRAL



Team Logo

Here

(If You Want)

31

Sensor Subsystem Overview

GLIDER SENSORS:

Å Altitude and Pressure Sensor: The sensor used here is BMP180 as it has a 

wide range of barometric pressure and altitude.

Å Temperature Sensor: LM35 is used as the temperature sensor. Itôs power 

consumption is low and it has a wide range (-55
o
C to 150

o
C).

Å Battery Voltage Sensor: A voltage-divider circuit is used through the ADC port.

Å Pitot Tube Sensor: It is used to sense the air flow velocity. MPXV7002-GC6U is 

used as the pitot tube sensor. It provides a 0.5-4.5 V output.

Å GPS Sensor: GPS sensor is used to get the co-ordinates, speed and altitude of 

the glider. It is also used to check the number of satellites tracked. The GPS 

sensor used here is UBlox Neo6mv2.

Å Camera: Serial TTL Camera VC0706 processor is used for image capturing, in 

response to the received signal from the ground station.

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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Sensor Subsystem Overview

RE-ENTRY CONTAINER SENSORS:

Å Altitude Sensor: Based on the altitude readings of this sensor, the 

separation mechanism is activated. BMP180 is used as the altitude 

sensor as it consumes very less power (5µA at 1 sample / sec).

Å Separation Mechanism: Servo Motor is employed to implement the 

push-rod mechanism to separate the Glider from the Re-Entry 

Container.

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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Sensor Subsystem Requirements

ID REQUIREMENT RATIONALE PARENT PRIORITY
VM

A I T D

SSR-01

Altitude 

measurement 

(Glider as well as 

Re-Entry)

Competition 

Requirement
SR-06 High V V V

SSR-02

Temperature 

measurement of 

Glider surroundings

Competition 

Requirement SR-12 High V V V

SSR-03

Battery voltage 

measurement of 

Glider

Competition 

Requirement SR-12 High V V

SSR-04

Air velocity 

measurement 

through pitot tube 

on Glider

Competition 

Requirement SR-22 High V

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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Sensor Subsystem Requirements

ID REQUIREMENT RATIONALE PARENT PRIORITY
VM

A I T D

SSR-05

GPS measurement 

of required 

parameters of 

Glider

Competition 

Requirement SR-12
High

V V

SSR-06
Camera for Image 

capturing

Competition 

Requirement SR-14
High

V

SSR-07

Servo motor for 

separation of Glider 

from Re-Entry 

container

Competition 

Requirement SR-06
High

V V

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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GPS Receiver Trade & Selection

Manufacturer Model Dimensions/ 

Weight

Accuracy Interfacing Power

Consumption

Fastrax UP501 L=22mm

B=30mm

W=9g

2.5m Serial UART 75mW

Garmin 18xOEM

GPS 

15H-W

L=30mm

B=30mm

W=15g

4.0m Serial UART 85mW

Ublox Neo6mv2 L=25mm

B=35mm

W=18g

2.5m Serial UART 33mW

GPS Receiver chosen: Ublox Neo6mv2

Å Accurate to 2.5m

Å Relatively less power consumption

Å EEPROM for saving data when powered off

Å Backup Battery

Å It will be used to measure the required parameters of 

the Glider-Latitude, Longitude, Speed, Altitude and 

Number of Tracked Satellites.

Source: Datasheet

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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Air Pressure Sensor 

Trade & Selection

Device Name Weight Connection Type Size Sample Rate

BMP085 1.6 g I2C 16.5x16.5 mm 1 Hz

SMD500 2 g I2C 18.5x18.5 mm Upto 4 Hz

BMP180 1 g I2C 5x5 mm Upto 128 Hz

Pressure Sensor chosen : BMP180

Å Light-weight

Å Very small size

Å Increased sampling rate

ÅUpgraded version of BMP085

ÅUltra-low power consumption

Å Low noise measurements

Å It will be used to measure altitude and pressure in the Glider 

and to activate the separation mechanism in the Re-Entry.

Source: Datasheet

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL

For both; Glider and Re-Entry



Team Logo

Here

(If You Want)

37

Pitot Tube Trade & Selection

Device Name Weight Protocol Supply Voltage Cost

MPXV7002-GC6U 4 g ADC 4.75-5.5 V $ 24.95

MS4525DO 6 g I2C 2.7ï5.5 V $ 54.99

Pitot Tube chosen: MPXV7002-GC6U

ÅRelatively lighter

Å Easy Interfacing

ÅCost effective

Å -2 to 2 kPa pressure range

Å 10-60 °C operating temperature

Å It is used to sense the air flow velocity 

around the Glider.

Source: Datasheet

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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Air Temperature Sensor 

Trade & Selection

Product Type Operation Range Accuracy

LM35 Analog -55 to 150 °C ± 0.5 °C

TMP102 Digital ï40 to 125 °C ± 0.5 °C

FM 75 Digital -40 to 125 °C ± 2 °C

Temperature Sensor chosen: LM35

Å Larger operating range

Å Easy interfacing

ÅHigher accuracy

Å Cost Effective

Å It is used for measuring the air temperature around 

the Glider.

Source: Datasheet

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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Battery Voltage Sensor 

Trade & Selection

Presenter:  Archit Agarwal

Selection: Battery Voltage is measured using the ADC port 

through a voltage divider circuit.

Å A voltage divider circuit consisting of two resistors in series will divide the input 

voltage to bring it within the range of the Arduino analog inputs. 

Å The circuit shown will divide the input voltage by 11 (from the battery as the input 

voltage being measured). 

Å The circuit with the particular values shown has an input impedance of 1Mɋ + 

100kɋ = 1.1Mɋ and is suitable for measuring DC voltages up to about 50V.

CanSat 2016 PDR:  Team 1274 ASTRAL



Team Logo

Here

(If You Want)

40

Camera Trade & Selection

Model Size Resolution
Operating 

Temperature

Scanning 

Frequency

Operating

Voltage

CMOS

SEN11745

ROHS

Medium 728x488
20 to 70 °C

15.625 KHz 6-20 V

CMOS

OV7670
Medium 640x480

25 to 70 °C
17 KHz 1.7-3 V

Serial TTL 

Camera 

VC0706 

Processor 

Medium 640x480
-40 to 85 °C Progressive 

Scanning
5 V

Selected: Serial TTL Camera VC0706 

Processor

Å Large range of operating temperature

Å Standard operating voltage

Å Easy Interfacing and programming.

Å Meets resolution requirements of 640x480

in colour.

ÅUsed for image capturing purpose.

Source: Datasheet

Presenter:  Archit Agarwal CanSat 2016 PDR:  Team 1274 ASTRAL
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Descent Control Design

Aman Arora

CanSat 2016 PDR:  Team 1274 ASTRAL
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Descent Control Overview

Presenter:  Aman Arora

Å Descent control system will consist of a parachute of radius 20 cm for re-entry container with a spill hole 

of 6.5 cm to provide stability. For the Glider, wings will be fixed at different angle of attack and full 

rudder in direction of rotation. 

Å As glider shall not be remotely steered or autonomously steered so proper design and right choice of 

material is important. 

Å Parachute will be folded such that it will occupy not more

than 1.5 cm of space above the re-entry container.

Å At the time of separation, Glider will release automatically

and due to design of the glider, it will start to glide in a 

circular pattern. A customized NASA Langley LS413 Airfoil 

is used to ensure that it glides in a preset circular pattern.

Å At approx. 400m, a servo motor will be used 

to separate Glider from re-entry container. 

Å The whole system will be controlled by 

Arduino Uno microcontroller. 

14m/s

4m/s 7.6m/s
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