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Introduction 

The University CanSat Challenge – CanSat comes to India is a design-build-fly 

competition that provides teams with an opportunity to experience the design 

life-cycle of an aerospace system. The University CanSat Challenge is designed 

to reflect a typical aerospace program on a small scale. The mission and its 

requirements are designed to reflect various aspects of real world missions 

including telemetry requirements, communications, and autonomous 

operations. Each team is scored throughout the challenge on real world 

deliverables such as schedules, design reviews, and demonstration flights. This 

challenge will provide the background knowledge needed to facilitate near earth 

explorations in their own classroom. Here you will get to learn about how to 

proceed on like a conceptual satellite design phase gearing you up for future 

missions. It’s a multi-disciplinary project involving all the departments of 

engineering and certainly will take you further into building space missions. 

History 

In 1998, about 50 students and faculties from 12 universities from the United 

States and Japan met at a symposium held in Hawaii. It was the first "University 

Space Systems Symposium". Here, Bob Twiggs, professor emeritus at the 

Stanford University, proposed the initial idea of what later would become the 

nano-satellite projects. That idea was to launch a structure of the size of a soda 

can into space. Its volume should be around 350 millilitres and the mass, about 

500 grams. This led to a project that began in 1999 called ARLISS, involving 

mostly American and Japanese Universities, carrying out the first launch on 

September, 11th of that year and continuing each year without interruption. The 

initial idea, still prevalent today, was to launch 3 satellites of 350 millilitres, or a 

satellite of greater volume. The means would be a rocket capable of moving 1.8 

kilos and of ascending to 4000 meters, opening the door to low cost space flights 

-about $400. This has continued to be named as CanSats and taken up a good 

grip in all the major space focusing countries and thus we have brought it to 

India creating a breakthrough.  
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Mission Overview 

The mission is to launch an autonomous CanSat with a deployable lander 

containing a selectable optional payload. The CanSat consists of two parts, the 

carrier and the lander. The carrier holds & releases the lander. The term 

“CanSat” shall refer to complete system - the carrier and lander. 

The CanSat will be deployed from a launch vehicle at an altitude of 400 to 500 

meters. Once released, the CanSat shall descend at 10 meters per second using 

any type of passive descent control system or device. At 150 meters altitude, 

the CanSat carrier shall release the lander that contains the payload. The lander 

shall land without damaging the payload. The lander cannot free fall and it must 

contain a descent control system or device to reduce the descent rate to less 

than 5 meters per second. The carrier telemetry data should be stored on-board 

for post processing in the event of a communication failure. 

Teams must build their own ground station. Telemetry from the carrier shall be 

displayed, in real-time, on a team developed ground control station. 

 
Quick Guide 
 

 The team is required to design the entire module comprising of systems 
like Payload Unit, On Board Computer & Software Development, 
Telemetry & GPS Tracking, Command & Data Handling, Ground Station 
Control, Housekeeping & Descent Control, Power Unit & Circuitry, 
Structure & Payload Health Unit and others related. 
 

 The main objective of the competition is to launch your designed payload 
to a certain altitude and put your system to real test environment with 
secondary objectives to acquire the payload data and perform given tasks. 

 

 The payload design has to be done and procured by your team which will 
later be mounted on your fabricated structure model. We are looking for 
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interesting and innovative payload concepts and the most innovative 
experiments will make it to top.  

 The first step of the launch is to load your structure/payload to the given 
casing of the launch vehicle which will deploy the CanSat at the given 
altitude. 

 

 The CanSat (Cylinder of 10cm diameter-20cm height & 500 grams weight) 
will be attached to the primary parachute’s shrouds. 

 

 The Carrier has to begin transmitting live payload data to the ground 
station and the data needs to be displayed graphically as well has to be 
stored on board for post processing of lost data. GPS tracking sequence 
also has to be initiated before the launch. 

 

 Upon reaching the final countdown and after launching, the Tracking 
team has to start monitoring the trajectory of the CanSat and follow its 
trail after the launch for the recovery using GPS trackers, ground station 
data and radio data. Remember, the module can go far away.  

 

 After the crossing of 400 m altitude, the CanSat will be deployed from the 
Launch Vehicle the CanSat starts its experiment from then.  

 

 Role of the descent system begins where the descent rate has to be 
maintained at an average of 10 m/s using parachutes designed by you.  

 

 Upon descending to an altitude of 150m, the lander will have to be 
deployed/released off from the Carrier and it should descent less than 
5m/s and perform its task as selected by your team.  

 

 The locating beacon i.e. the buzzer has to be of very high intensity and 
should initiate after crossing 200m mark. The parachute color also should 
be selected properly so that the module can be located visually very 
easily. 

 

 After successful recovery of the module, the team need to get back to 
launch site for data collection and after that the team will be given 1 day 
time to prepare the Post Flight Review. 
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 Collective marks of Preliminary Design Review, Critical Design Review, 
Launch Achievements and Post Flight Review will decide the winner of the 
competition. 

 

Base Mission Requirements   

1. Total mass of the CanSat system, including the payload, shall not exceed 

500 grams. 

2. The CanSat shall comply with the following descent and recovery 

requirements 

 The descent control system shall not use any flammable or pyrotechnic 

devices. 

 The descent rates must be maintained during deployment as 

mentioned earlier. 

 At 150 meters, the lander must be deployed. 

 The average descent rate of the lander must be less than 5 meters per 

second and drift less than 500 meters. 

 All CanSat carrier and lander shall contain an audible locating device 

rated at 80 dB or higher (such as a buzzer) and operate for at least 1 

hour. 

 All descent control systems or devices must be capable of handling 30g 

shock force. 

 Altitude must be determined using a sensor other than GPS and must 

be sampled at a sufficient rate to accurately determine the current 

altitude at a 2 meter accuracy or better. 

 The CanSat shall comply with the following communication norms 

given by government and use models like Xbee etc with different PAN-

ID or channels.  

 The CanSat and associated operations shall comply with all field safety 

regulations as outlined in Field Safety Rules section. 

3. The CanSat will be launched within the assigned launched window. Failure 

to do so will result in 50% reduction of the total flight operation score 

unless failure is determined to be external causes. 

4. The carrier and lander shall have an external power control such as a 

power switch and some indication of being on or off. The idea is to keep 



University CanSat Challenge 2015 Guide 

Revision 02 
7 

teams from tearing apart their CanSat to turn it on or off. The CanSat shall 

have battery capacity to support up to an hour wait on the launch pad. 

5. The cost of CanSat flight hardware shall be under Rs. 40,000/-. Ground 

support and analytical tools are excluded. 

6. Each team shall develop and use their own ground station. All telemetry 

shall be displayed in real-time during launch and descent. All telemetry 

shall be displayed in engineering units (meters, meters per second, 

Celsius, etc.).  

Carrier Requirements (Part of Base Requirements) 

1. The carrier shall comply with the following descent and recovery 

requirement: 

 The descent control system shall not use any flammable or pyrotechnic 

devices. 

 The carrier shall activate an audible locating device (such as buzzer) 

upon landing. 

 The descent control system and its attachment points must support 30 

Gees of shock force. 

2. Structure Requirements: 

 All electronics must be enclosed and shielded from the environment. 

No electronics can be exposed except sensors.  

 Electronic circuit boards must be hard mounted using proper mounts 

such as standoffs and screws. 

 Team number, email address and a phone number must be placed on 

the structure to aid in recovery. 

3. During descent, the carrier shall transmit the following telemetry data 

atleast once every two (2) seconds: 

1. GPS data including: 

1. Latitude in degrees 

2. Longitude in degrees 

3. Mean sea level altitude 

2. Altitude in meters via a non GPS sensor.  

3. Air temperature in Celsius. 

4. Battery voltage in Volts. 

5. Optional Team Data 
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4. The PAN ID/ Channel no. should be same as to the assigned team no. to 

each team. Any change in the same will lead to negative marking.  

 

Lander Requirements (Part of Base Requirements) 

1. The lander shall safely descend the payload from an altitude of 150 

meters and perform the given task to be selected from the objectives 

given below.  

2. Structure Requirements: Same as that mentioned for carrier. 

3. Payload Data to be recorded on board and to be handed over to review 

team after recovery.  

4. An optional telemetry can be provided for the lander for better tracking 

feature. 

5. The lander should also contain the locating beacon i.e. the buzzer.  

6. Lander should compulsorily contain 1 selectable objective as given below. 

 

Selectable Objective Requirements  

Each team shall select ONE of the following options as part of their mission 

design which will be implemented in the lander: 

1. Stabilized Imaging System – A camera with a stable video capturing 

system pointing in the nadir direction. Team can use action cameras for 

better clarity. The better clarity the better score.  

 

2. Controllable Descent System – The lander should change its descent 

velocity between 1-5 m/s and shows continuous changes which should be 

recorded real time. This data can also be transmitted live if opted for.  

 

3. Solar Based Payload – The lander shouldn’t contain any battery and 

should operate on solar power directly and a passive component like 

capacitors can be used for power storage and system should store sensor 

data like temperature, humidity, light intensity etc. 
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4. Optional Payload – This part is based on the free will of the team to design 

a new payload system. Although, this part can only be given a green signal 

once evaluated by the panel during the PDR. The team is expected to 

design a very innovative payload which helps and gives limelight to future 

space missions.  

Team Composition 

Team Members Classification 

Students currently enrolled in undergraduate degree programs, or students 

having graduated from such programs since the start of the current competition 

cycle, are counted as undergraduate students. 

Students currently enrolled in post-graduate degree programs (M.Tech, PhD), or 

students entered such programs since the start of the current competition cycle, 

are counted as graduate students. 

Team Size 

Each team shall consist of between 3 to 7 students from an accredited college 

or university. Team can be comprised of both undergraduate and graduate 

students. 

Faculty Advisor 

Each team must have a faculty advisor. The role of the advisor is to: 

 Provide a point of contact for the team, both with the university and the 

competition. 

 Aid teams with logistics such as arranging conference rooms, laboratory 

resources, manage funds with college authorities etc. 

 Providing general guidance throughout the competition. 

Team Mentors 

Each team will be assigned a competition mentor who acts as a liaison between 

the team and the competition committee. The mentor will be responsible for 

scheduling all competition reviews and coordinating all communications with 
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the team. Mentors are also responsible for tracking the team’s progress 

throughout the competition. 

They are available to answer questions and provide general guidance. The 

mentor shall not provide design recommendations. 

 

Deliverable Items 

The system shall be evaluated based on a series of deliverable items provided at 

various stages of the development. The deliverable items are selected to provide 

representative real-world milestones for tracking the CanSat development and 

ensuring team success. 

Preliminary Design Review 

The PDR is a multi-disciplined technical review to ensure that the system under 

review can proceed into detailed design, and can meet the stated performance 

requirements within cost, schedule, risk, and other system constraints. The 

CanSat PDR shall demonstrate: 

 An understanding of the CanSat mission requirements 

 Allocation and derivation of system and subsystem requirements 

 Definition of the CanSat concept of operations 

 Overview of the preliminary design that meets specified requirements 

 Results of necessary trades to support preliminary design 

 Results of necessary prototyping or testing efforts necessary to support 

or finalize the preliminary design. 

 Preliminary budget 

 Detailed development schedule 

Preliminary design reviews shall be conducted via Skype coordinated by the 

team lead(s) and mentors. The PDR presentations shall be less than 30 minutes 

in duration including time for questions. Presentation reviewers shall be 

permitted to ask questions during the presentation. 

The PDR shall follow the presentation outline as given in the Appendix D.   
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Each section of the PDR shall be scored in accordance with the topics. The PDR 

shall contribute to the total evaluation of the CanSat design according to the 

values listed in the section Evaluation and Scoring. 

Critical Design Review 

The CDR is a multi-disciplined technical review to ensure that the system under 

review can proceed into system fabrication, demonstration, and test; and can 

meet the stated performance requirements within cost, schedule, risk, and 

other system constraints. The CanSat CDR shall demonstrate: 

 All PDR level requirement TBDs and TBRs shall be resolved 

 Refinement of the CanSat CONOP 

 Results of detailed design and analysis for each subsystem 

 Verification that detailed design meets system and subsystem level 

requirements 

 Identification of subsystem and system level tests necessary for 

requirements verification 

 Results of requirements verification tests completed to date 

 Overview of mission operations 

 Preliminary launch day sequence of events 

 Revised budget 

 Updated development schedule 

Critical design reviews shall be conducted via Skype coordinated by the team 

lead(s) and mentors. The CDR presentations shall be less than 30 minutes in 

duration including time for questions. Presentation reviewers shall be permitted 

to ask questions during the presentation. 

The CDR shall follow the presentation outline as given in the Appendix D.   

Each section of the CDR shall be scored in accordance with the topics. The CDR 

shall contribute to the total evaluation of the CanSat design according to the 

values listed in the section Evaluation and Scoring. 

Post Flight Review 
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The PFR provides an assessment of flight operations and results of the 

demonstration flight. The PFR provides an assessment of successful and 

unsuccessful flight operations. The PFR shall provide: 

 Overview of mission objectives and CanSat design 

 Comparison of planned and actual CONOPS and SOE 

 Raw and processed data from flight operations 

 Failure analysis and assessment (for unsuccessful mission objectives) 

Post flight reviews shall be conducted on the day following the demonstration 

flight activities, unless flight operations are cancelled due to weather. 

Presentations shall be limited to 10-15 minutes, including questions, based on 

the number of teams participating. 

The presentation shall follow the presentation topics as given in Appendix D. 

Each section of the PFR shall be scored in accordance with the outline. The PFR 

shall contribute to the total evaluation of the CanSat design according to the 

values listed in the section Evaluation and Scoring. 

Deliverables Submission and Scheduling 

All deliverable items shall be submitted to the team mentor by the dates listed 

in Table1. All deliverable items shall be submitted in PDF format using the 

naming listed in Table1 where Team_# corresponds to the assigned team 

number for each team. For example, a submission for Team number 101 of 

version 2 of the PDR package would be named  

“UCC2015_<Team Name>_<Team No.>_CDR”. 

All reviews shall be completed within 2 weeks of the “Material Due” dates in 

Table 1. Teams shall submit to their mentors, a list of 3 dates and time choices 

for each review by the dates listed in the “Schedule By” column of table 1.  

Teams will be notified within one week of “Schedule By” date as to the final date 

and time for the review, along with information about the Skype call. 

Teams are encouraged to submit and complete reviews prior to the dates 

listed if they are prepared to do so. 
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Table 1: Deliverable item due dates 

Deliverables File Name Schedule By Material 
Due 

PDR UCC2015_Team_#_PDR Oct 2, 2015 Oct 9, 2015 

CDR UCC2015_Team_#_CDR Nov 29, 2015 Dec 3, 2015 
PFR UCC2015_Team_#_PFR Jan, 2016 Jan, 2016 

 

Flight Readiness Review 

Each team will be assigned a time slot for their flight readiness review. Teams 

must be at the flight readiness review in order to fly their CanSat.  

Teams will be given a flight card at the flight readiness review. The team must 

hold on to the card and present it where required during the flight review and 

during the launch.  

All teams shall demonstrate proper operations of their CanSat and ground 

control station. Each team must demonstrate the capability to transmit 

commands, obtain and transmit telemetry, and display descent telemetry data 

to meet base mission requirements.  

CanSats will be inspected for safety. The structure will be reviewed and 

determined if it is flight worthy. The mounting of the electronics and sensors will 

be reviewed. Mechanisms will be reviewed. 

Team Member Launch Operations Crew Assignments 

In order to have a successful launch, teams need to coordinate among 

themselves and with the flight coordinator. Team members need to be assigned 

to specific tasks and develop a check for a successful flight. The following task 

assignments must be delegated: 

Mission Control Officer – This is a single person who is responsible for letting 

the flight coordinator know if their team and CanSat is ready to be launched. 

Ground Station Crew - This is one or more person who is responsible for 

monitoring the ground station for telemetry reception and issuing commands to 

the CanSat. 
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Recovery Crew - This is one or more person who is responsible for tracking the 

CanSat and going out into the field for recovery and interacting with the field 

judges.  

CanSat Crew - This is one or more person who is responsible for preparing the 

CanSat, integrating it to the drone, and verifying its status. 

Team members can take multiple roles except for the Mission Control Officer. 

The Mission Control Officer should be coordinating all efforts and interacting 

with the flight coordinator as needed. Crew assignments must be submitted at 

the flight readiness review. 

 

Launch Schedule 

The launch schedule shall be intimidated via email to the registered teams. 

(January 2016 as best probability) 

Evaluation and Scoring 

Teams shall be scored on all design reviews and deliverable items as well as the 

demonstration flight operations. Each deliverable shall contribute to the overall 

score according to the values listed in Table 2. 

Table 2: Summary of competition scoring 

Deliverable % of Total Score 

Administration 5 

Preliminary Design Review 15 
Critical Design Review 20 

Flight Operations 40 
Post Flight Review 20 

 

Each team shall receive a link to their scores for the competition. Scores will be 

updated within one week of completing the reviews. Questions related to 

scoring shall be addressed to the team mentor. 

Registration: 
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The details of registration are provided on the website @ 

www.ardl.org/ucc2015 

You can also connect to ucc2015@ardl.org for any queries.  

 

 

 

 

 

Appendix A: Field Safety Rules 

1. Alcohol consumption & smoking is strictly prohibited at the launch site.  

2. Do not catch CanSats out of the air. 

3. Stay behind the designated range unless asked otherwise. 

4. Pay attention at all times. 

5. Everyone must be alert when a “heads up!” is called and be ready to 

move. 

6. Do not litter. Do not throw trash on the ground anywhere on the field.  

7. Do not make out camping or lit fire anywhere.  

8. Local resident people shouldn’t be disturbed.  

9. Be safe and wear shoes as the region could be thorny and prone to insects.  
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Appendix B: Payload Envelope Definition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      
System Design Requirements 
 

Just like real satellites, there may be limitations in your CanSat project. Here is 
a list of possible limitations that may apply to your project: 

 Maximum Weight : 500 grams  

 Maximum Dimensions: 10 cm diameter & 20 cm Height 

 Primary Parachute Volume excluded from main structure volume  

 Payload weight and design requirements 
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 Minimum amount of data and frequency of data collection 

 Available design and build time 
 

Appendix C: Presentation Recommendation 

The following recommendations for presentation content and layout are being 

provided to help the teams to perform better. These recommendations are not 

required to be followed but make it easier for the judges to review the material 

presented. 

1. Use a consistent table format throughout the various subsystems when 

presenting requirements, component trades, and changes since previous 

reviews.  

2. During CDR, the changes since PDR slides should use a table that contains 

a discussion of what the state of the design was at PDR, what it is at CDR, 

and what the rationale of the change was. Details of the change can be 

discussed in subsequent slides so an in-depth discussion is not always 

necessary. 

3. Be sure to follow to follow PDR and CDR topics very carefully. 

4. Identify specific tests, what is going to be done, and the pass/fail criteria. 

Important factors in developing a winning proposal with a high probability of 

completion include: 

 Quantifying expected behavior. 

 Demonstrating that the effect can be measured or observed. 

 Planning for pre-flight testing to verify successful operation during the 
flight. 

 Planning how to analyze the resulting data. 

 An experiment: with a hypothesis to test, usually with controls and a 
conclusion about the validity of the hypothesis. 

 An observation: establish how the observation will be quantified with 
sufficient precision and accuracy. 

 A demonstration: design a way to accomplish the task. 

 Hold brain storming sessions to determine ideas and interests. Don’t 

discard impossible ideas; they might lead to other ideas or be refined 

later. 
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 Learn enough about the proposed project to identify requirements for 

completion especially sensitivity requirements. Identify hardware and 

instrumentation necessary for completion. 

Appendix D: Presentation Recommendation 

PDR topics:  
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CDR topics:  
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PFR Topics: 
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Appendix E: Acronyms 

         CDR    Critical Design Review 

      CONOP   Concept of Operations 

         DCS   Descent Control System 

         GCS  Ground Control Station 

         PDR  Preliminary Design Review 

         PFR  Post Flight Review 

         TBD  To Be Determined 

         TBR  To Be Reviewed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



University CanSat Challenge 2015 Guide 

Revision 02 
22 

Appendix F: FAQ 

1. What is the launch vehicle? 

It can be anything. Can be as fast as a rocket or slow as helium balloon. 

Will be intimated once all the teams are through CDR. All you need to do 

is to make a robust CanSat and the deployer section will be same. 

2. Is there any EGG to be included as payload? 

No, there is no egg as payload, only one optional payload to be selected 

which should be included in lander.  

3. The weight of the CanSat 500gms is inclusive of descent apparatus or 

exclusive? 

The weight is inclusive of the descent apparatus of both lander and 

carrier.  

4. Are Lithium polymer batteries allowed? 

Yes you can use, on condition of proving that your power source won’t 

catch fire and will be reviewed in PDR/CDR. If your methodology does 

not seem to be reliable or safe it will be rejected i.e. you need to go with 

lithium ion batteries and other alkaline batteries apart from lithium 

polymer.  

5. Should the carrier be a container (plastic cylindrical box)?  

Yes, you can make sure it does not interfere with launch vehicle 

envelope as it may hinder the release. 

6. Tele commanding is allowed or not? 

The complete mission has to be autonomous.   

7. Is telemetry required in both carrier and lander? 

No, Only carrier telemetry is compulsory and lander telemetry is 

optional.  

8. What is excluded off the size constraint of CanSat? 

Only the Carrier parachute is excluded of the size of 100mm diameter 

and 200mm height.  

9. Is one controller/processor enough for the CanSat? 

The carrier and lander are two different systems and needs to be 

controlled separately. Carrier is for sensor data acquisition and 

telemetry whereas lander is for completing optional payload objective. 

Both are completely different and should be designed separately. 
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For further details, kindly contact: 
 

Antariksha Labs Division 

Applied Research & Development Laboratories 

Bangalore, India 

 

E-mail: cansat@ardl.org 

Website: www.ardl.org/ucc2015 

Tel: +91-9538328434 / +91- 7406511990 

www.ardl.org 
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