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I-ADMINISTRATIVE AND FINANCIAL RULES 

1. AIM AND SCOPE OF THE COMPETITION 

International Unmanned Aerial Vehicle (UAV) Competition, organized by TUBITAK 

every year since 2016, has aimed to guide university students on unmanned aerial 

vehicles (UAV) technologies, to encourage them to perform scientific and technical 

studies, and to make our country which is very successful in UAV technologies, a 

meeting point for talented national and international students.   

The competition is organized by TUBITAK Activities Directorate within the scope of 

TEKNOFEST. Technical rules are applied and supervised by Advisory and 

Assessment Committee. 

This Rules Booklet covers the rules, procedures, and obligations of the competition to 

be held. 

 

2. COMPETITION CALENDAR 

Submission of Application and 
Conceptual Design Report 

January 10 - February 28, 2022 

Announcement of the Evaluation Results 
of Conceptual Design Reports 

March 10, 2022 

Uploading and submission letter of 
commitment and consent 

March 10 – March 21, 2022 

Submission of Detailed Design Videos June 20 – July 7, 2022  

Deadline for Withdrawal from the 
Competition, Submission of the Request 
for Team Captain Change, Advisor change 
(if any) and Member Changes 

July 7, 2022 

Announcement of the Evaluation Results 
of Detailed Design Video 

July 18, 2022 

Competition Week and Award Ceremony August 9-14, 2022  

TEKNOFEST Exhibition and Award 
Ceremony 

August 30- September 4, 2022  
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3. APPLICATION RULES 

 In the competition, university undergraduate, graduate, postgraduate and 

doctorate students can participate as a team. The application should be made 

by the team captain.  

 Applications are submitted online between January 10 - February 28, 2022 

website https://www.t3kys.com/tr/  

 The team captain registers on the system in between the application dates, 

records of the advisor (if any) team members accurately and completely and 

sends an invitation to the members' email addresses for approval. They accept 

an invitation from the team information section in the https://www.t3kys.com/tr/ 

system and their records are completed. Otherwise, the record is not complete. 

The printed documents are not required from teams in the application. 

 Competitors who organized their teams must apply to the International UAV 

Competition. 

 All necessary processes within the scope of the competition (Application, 

Reports/Videos, Objection Processes, Member addition/removal procedures, 

etc.) are carried out through KYS system. Teams are required to follow their 

processes through KYS system.  

 At the application date, all team members and the team captain must be 

students. In the determination of the contrary situation, the team will be 

eliminated from the competition. 

 In teams, there can be an advisor (just one person). The instructor who advises 

the team within the scope of the competition or the person who has knowledge 

and experience in UAV is called "Advisor". If there is a consultant in the team, 

registration must be made in the application. 

 Teams should consist of a minimum of three (3) and a maximum of eight (8) 

persons, including the team captain and advisor (if any). It is mandatory to have 

a team captain on the team. There may be an "advisor" in the team, but this is 

not mandatory. A limited number of team members will be allowed to attend the 

Samsun TEKNOFEST award ceremony. 



 International Unmanned Aerial Vehicles Competition www.teknofest.org                                  
   
 

            3  

  

 The team may consist of members from different universities. Coordination 

should be provided by the team captain. The team captain must appoint 

(him/her) self as the person of contact by selecting the add contact option when 

adding members. 

 The team captain cannot captain more than one team. The Advisor (if any) 

cannot be the advisor of more than one team. A student cannot be a member 

of more than one team. The team captain, the advisor (if any) and members 

cannot pilot a different team during the competition week.  

 The team captain, the advisor (if any) and members cannot participate in 

another UAV competition (International Free Mission UAV Competition, High 

School UAV Competition) which is organized by TUBITAK. If it is determined 

otherwise, the teams will be eliminated from both competitions. 

 All correspondence with the Directorate should be carried out by the team 

captain. 

 During the entire competition period, the team captain responsible for applying 

through KYS, report uploading, form filling processes, objection processes, and 

add/remove members etc., and all competition processes must be managed 

through this person. 

 The competition is organized in two categories as Fixed Wing and Rotary Wing. 

VTOL UAVs can participate in the competition from the fixed wing category and 

are evaluated in this category. A team can apply for only one category. It is not 

possible to change the category after the application date. 

 A team name may not be used by another team. TUBITAK may request the 

teams that apply with the same team names to change the name of the team 

that made the application later. Team names are not expected to exceed 10 

characters. 

 Conceptual Design Report is uploaded to the https://www.t3kys.com/tr/ system 

during the application dates. 

 The team captain is responsible for the team members in the competition area 

and all preparation work including registration. 
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 A change of team captain, advisor (if any) or member cannot be made except 

for compelling reasons (force majeure). 

● Foreign teams must send their team captain change petition to the 

uavturkey@tubitak.gov.tr by e-mail address on the dates specified in the 

competition calendar. The formats of the team captain change petition are 

announced at www.teknofest.org. 

 Foreign teams must submit a copy of their team captain change petitions forms 

that include a wet signature in the competition area. 

 The member or advisor changes in the teams can be made by the team captain 

until 07.07.2022 on the https://www.t3kys.com/tr/ system. The change is notified 

to all members of the team by mail. If the enrolled student is under the age of 

18, the consent letter (In accordance with the sample published by TÜBİTAK at 

www.teknofest.org) signed by the parent/guardian should be sent to the 

uavturkey@tubitak.gov.tr e-mail address within five (5) days. 

 Team captain, academic advisor (if any) and member changes cannot be made 

after July 7, 2022. 

 Foreign teams can withdraw from the competition until July 7, 2022. They must 

report their withdrawal with a petition signed by the team captain to 

uavturkey@tubitak.gov.tr 

 

4. CONCEPTUAL DESIGN REPORT AND DETAILED DESIGN VIDEO 

4.1. Conceptual Design Report 

 It is a brief and concise report, in which the conceptual design process of the 

UAV and information containing the basic mission requirements are explained 

in a technical language.  
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 The report should be prepared in accordance with the format specified in the 

'Conceptual Design Report Preparation Guide' announced on the 

www.teknofest.org website. It should be uploaded on to the application system 

in the specified format according to the application dates. The requested 

information should be accurately and completely given.  

 Teams whose reports are not uploaded to the application system on the 

specified dates will be eliminated from the competition. 

 The report can be prepared in Turkish or English. It must be uploaded to the 

system in PDF format and must not exceed the maximum size of 20 MB. 

 For the report; 

 Texts, table contents and formulas must be in “Arial” font type and at 11 

font size,  

 Page size and orientation must be A4 and portrait / vertical, respectively,  

 Page orientation for the case of workflow charts and circuit diagrams can 

be landscape / horizontal, 

 Line spacing must be 1.5 lines; Right, left, top and bottom margins in the 

pages must be 2.5 cm (0.984 inches),  

 Figure sizes, contents and details must be readable without the need for 

any enlargement, 

 If Cover Page, Table of Contents and References are used, the report 

must not exceed 10 pages, including Appendices, 

 Cover Page, Table of Contents and References are not mandatory. 

 The Advisory and Assessment Committee evaluates whether the above-

mentioned requirements of report format are complied with, according to the 

relevant section in the score table in Conceptual Design Report Guide.  

 Report design and layout will be evaluated under the heading of “2. REPORT 

DESIGN AND LAYOUT” and scoring table provided in Conceptual Design 

Report Preparation Guide and page exceeding penalty will be applied as 2 

points per page.  A maximum of 20 points will be deducted as a page-out 

penalty. 
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 The reports are evaluated by three (3) experts in their fields according to the 

determined scientific and technical criteria and the scores are averaged. 

 If an ethical violation, such as plagiarism or copying, is detected, the report will 

not be evaluated and the team will be eliminated from the competition. 

 Teams that are successful according to the evaluation are announced on the 

www.teknofest.org website. 

 Objections to the evaluation results can be placed through the application 

system within 5 working days from the announcement date. Objections are 

evaluated by the Advisory and Assessment Committee and the results are 

notified to the teams by e-mail. The results cannot be appealed for the second 

time. 

 The first incentive for preparation is given to the teams that are successful in 

the Conceptual Design Report. Unsuccessful teams cannot continue to 

compete. 

 

4.2. Detailed Design Video 

 In this video, details of the design process of the UAV, the design and production 

processes for the realization of the basic mission requirements, and the 

performance characteristics of the aircraft subsystems are shown. The video 

should include the schema of the design team organization and task areas, and the 

chart describing the main and sub-work packages in the design process. Detailed 

drawings of aircraft and subsystem configurations, test flights, and mission 

performances should also be presented in the video. The video is to be prepared 

in a clear and understandable language. 

 Evaluation is done only on video; no written report is required. 

 Detailed design video is a single video consisting of two sections as the flight 

section and the presentation section. 

 The video preparation guide is published on www.teknofest.org webpage. 

 The report can be prepared in Turkish or English.  
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o The video should be recorded in HD resolution in a high-light 

environment.  

o The video must be in MP4 format.  

o The video must be no more than fifteen (15) minutes, and the flight 

section must be no more than two (2) minutes.  

o The video must not be speed up. 

 Advisory and Assessment Committee evaluates whether the formats specified 

above and in the detailed design video preparation guide are complied with, 

according to the relevant section in the score table in the detailed design video 

guide. 

 Video design and layout will be evaluated under the heading of “2. VIDEO DESIGN 

AND LAYOUT” and scoring table provided in Detailed Design Video Preparation 

Guide and a maximum of 20 points will be deducted as a penalty.  

 Video should be recorded in a safe area where there is no risk and danger. 

Responsibility here belongs to the team captain. 

 The video is uploaded to an online video platform. 

 Detailed design video is uploaded to the application system as a link between the 

dates announced on the www.teknofest.org page. 

 Teams that do not upload the video link to the application system on the specified 

dates will be eliminated from the competition.  

 Detailed Design Video is evaluated according to the scientific and technical criteria 

determined by three (3) experts in their fields and the average of the scores is taken. 

 If an ethical violation, such as plagiarism or copying, is detected in the video, the 

video will not be evaluated and the team will be eliminated from the competition. 

 Teams that are successful according to the evaluation will be announced on the 

www.teknofest.org website. 

 Objections to the evaluation results can be placed through the application system 

within 5 working days from the announcement date. Objections are evaluated by 

the Advisory and Assessment Committee and the results are notified to the teams 

by e-mail. The results cannot be appealed for the second time. 
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 The second incentive for preparation is given to the teams that are successful in 

the Detailed Design Video. Unsuccessful teams cannot continue to compete. 

 

4.2.1. Flight Section 

 Take-off, flight maneuvers and landing of the UAV are recorded uninterruptedly 

in a maximum of two (2) minutes of footage. The video should not be edited. 

 Flight videos are recorded from a distance where the UAV design can be easily 

distinguished.  

 The UAV design in the flight section should be the same as the UAV design 

given in the presentation section. 

 The flight section of the video, in which flight section is not prepared in 

accordance with the rules and/or the aircraft exhibits unsuccessful flights, is not 

evaluated. The relevant team is disqualified from the competition. 

 

4.2.2 Presentation Section 

 It is the section where the team introduces the topics specified in the “Detailed 

Design Video Preparation Guide” published on the www.teknofest.org website.  

 

5. EDUCATION 

 The trainings will be made through training videos prepared due to the COVID 

19 epidemic. The videos are published on the www.teknofest.org website. 

Teams are required to watch all training videos to increase their success.  

 

6. INCENTIVES 

6.1. The First Incentive for Preparation 

● This incentive is given to successful teams as a result of the evaluation of the 

conceptual design report. The amount of 10,000 TL is paid cash to the team’s 

captain in the competition area. 
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● To receive payment of the incentive, the teams, eligible as per the results of the 

evaluation of the conceptual design report, must accept all responsibilities and 

rules of the competition by uploading the duly signed Letter of Commitment to 

the application system on the dates specified in the competition calendar. This 

Letter of Commitment must be wet-signed by the team’s captain. The use of the 

incentive is depended upon the Letter of Commitment.  

● All the team members (within the teams entitled to receive the incentive), who 

are younger than 18 (born after March 22, 2004) on March 21, 2022 (the last 

day of submitting the Letter of Commitment) must upload the duly signed Letter 

of Consent to the application system on the dates specified in the competition 

calendar. This Letter of Consent must be wet-signed by the parent/guardian of 

the team member, younger than 18. 

● The formats of the letter of commitment and the letter of consent are announced 

at www.teknofest.org website. 

● The Letter of Commitment and all the Letters of Consent are scanned and 

uploaded to the application system on the date specified in the calendar and 

sent to uavturkey@tubitak.gov.tr e-mail address. The wet-signed Letter of 

Commitment and all the wet-signed Letters of Consent will be provided to 

TUBITAK during the registration in the competition area. The payment of 

incentive is not made to the teams with incomplete, incorrect documents or 

incomplete signatures on their documents. 

● The first incentive for preparation is paid in cash to the teams participating in 

the competition from abroad and from the Republic of Northern Cyprus. 

6.2. The Second Incentive for Preparation 

● The teams that are eligible to participate in the competition as a result of the 

evaluation of the detailed design video will receive an amount of 8,000 TL 

incentive. This amount is paid cash to the team’s captain in the competition 

area. The responsibility of correctly spending the incentive for the purpose of 

the project is vested upon the team’s captain. 
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● The second incentive for preparation is paid in cash to the teams participating 

in the competition from abroad and from the Republic of Northern Cyprus. 

6.3. Collaboration Incentives 

● Teams can collaborate with public institutions and private organizations before 

and during the competition week to increase their opportunities for success. 

Within the scope of these collaborations, it is obligatory to employ the TUBITAK 

competition logo on the promotional materials, used by the relevant team in the 

competition site/area.  

 

7. COMPETITION SITE/AREA 

 The international UAV competition will be held in Afyonkarahisar. 

8.TRANSPORTATION AND ACCOMMODATION 

 Transportation and accommodation information will be later announced on the 

web site of www.teknofest.org.  

9. COMPETITION WEEK 

● Teams must register during the first (2) days of the competition dates at the 

competition area. No registration is made except on these stated days. The 

team’s captain must be present for the registration. Student ID and passport will 

be requested for each one of the team members during the registration. 

● Team captains of the registered teams must stand in line at the technical 

inspections. Other members of the teams will not allowed to queue up. In case 

of detection, teams will be penalized.  

● During the technical inspection process, the weight, structural and electronic 

equipment of the UAV will be checked by experts.  
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● Labels must be affixed to the body and components of UAVs that are successful 

in technical inspections. Teams can perform their mission flights after making 

an appointment for the flight order. In terms of flight safety, it is forbidden to 

disassemble or modify the components of the labeled UAV before the flight. 

● Teams are allowed to have a total of six (6) flights for two (2) missions. Teams 

do not have to use all their rights for flight. Teams must take their flight order 

and use their right of three (3) missions in the first three (3) days of the 

competition. There must be a team captain and a team member in the flight 

order queue. Teams will be penalized in case of extra members. Unused flight 

rights are not transferred to the last three (3) days. Teams can perform their 

remaining three (3) rights for the flight on the other days. While calculating the 

teams' scores, their highest scores for each mission are taken into evaluation. 

Teams that cannot successfully complete the first mission are not allowed to 

perform the second mission. 

● Expert referees and guides must manage mission flights in the competition 

area. Expert referees evaluate the performance of the UAV according to the 

competition rules. Guides help referees to make the right decision by observing 

the competition area. The penalty determined by the Advisory and Assessment 

Committee will be applied in case of verbal or physical interference by other 

team members to the referees and guides during the mission flight of any team.  

● Piloting can be performed by the team captain, one of the team members, or a 

Turkish Aeronautical Association pilot (THK). Teams must apply to the flight 

tent with a petition for a THK pilot request. The team members who will perform 

the piloting must present their piloting certificates before the flight. 

● VTOL UAVs can participate in the competition from the fixed wing category and 

are evaluated in this category. 

● If more than one attempt is made on a certain mission flight, the highest score 

that the team obtain is considered for the evaluation. 
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● The teams to be awarded are determined by the Advisory and Assessment 

Committee's decision, based on the scores computed by flight performance 

criteria and, if applicable, originality criteria. 

● Successful teams are rewarded at the competition or TEKNOFEST ceremonies. 

● A "Certificate of Participation" is given to the team captain and team members 

in the competition area. 

● A “Certificate of Achievement" is given to the team captain, advisor (if any), and 

members of the winning teams. 

● The teams that receive the performance award are given a cup according to 

their rank, and the team members are given a medal. Medals are given to team 

members in awards other than the performance award. 

● Cups, medals, and documents are not sent to the address by shipment. 

10. AWARDS 

 

Performance Award - First Prize (for each category) 40.000 TL 

Performance Award - Second Prize (for each category) 30.000 TL 

Performance Award - Third Prize (for each category) 20.000 TL 

Originality Award - First Prize (for each category) 25.000 TL 

Originality Award - Second Prize (for each category) 20.000 TL 

Originality Award - Third Prize (for each category) 15.000 TL 

Honorable Mention Award (for each category) 15.000 TL 

Turkish Aerospace Special Award (for each categories 
performance award first prize winner) 

18.000 TL 

 



 International Unmanned Aerial Vehicles Competition www.teknofest.org                                  
   
 

            13  

  

10.1. Performance Awards 

In the Fixed Wing and Rotary Wing categories, first, second and third place awards 

can be given according to the performance scores of the teams. 

10.2. Honorable Mention Awards 

Advisory and Assessment Committee may give Honorable Mention Awards according 

to unique design, sportsmanship, gentlemen, helpfulness, innovative technology, team 

spirit, etc., in fixed wing and rotary wing category. Objections to the decisions of 

Advisory and Assessment Committee for honorable mention awards are not accepted. 

10.3. Originality Awards 

It is an award that can be given in both categories, provided that one or more parts of 

the UAVs are produced originally. Teams must explain in detail the original production 

process in a detailed design report with technical sketches and images. The Advisory 

and Assessment Committee evaluates the originality during the technical inspection 

process.  

The production processes specified in the Detailed Design Videos are compared in the 

technical inspection. First, second and third place awards may be given as a result of 

the evaluations of the Advisory and Assessment Committee. Teams applying for the 

Originality Award must provide this information in their application.  

Teams must perform a successful flight with originally designed hardware and / or 

software in order to receive the award. Mission-1 and Mission-2 must be performed 

successfully to add originality scores to flight scores. A team can contribute to flight 

scores by providing the originality rules. The same team can receive both a 

performance award and an originality award with the originality score obtained from 

the originality topic they applied for.  Originality awards are given to teams that provide 

the originality conditions based on their originality scores. 
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10.4. Turkish Aerospace Special Award 

This is the award for Turkish Aerospace to the winners of performance award first 

prize. 

10.5. Transferring of the Rewards 

 Prize amounts (if any) are paid in cash to foreign and Turkish Republic of 

Northern Cyprus teams in the competition area. 

 

11.PROCEDURE AND PRINCIPLES OF EXPENDITURE AND 

REFUND CONDITIONS 

In the following cases, Advisory and Assessment Committee may request full refund 
of the first and/or second incentives.   

 Ethical violations in the videos or reports (for example, quoting from another 

team's video or report, or the videos or reports are the same / very similar), 

 Failure to attend the award ceremony in the city where the award is presented, 

 Expulsion from the competition by the Advisory and Assessment Committee 

due to ethical violations, technical inadequacy, and/or unsportsmanlike 

behavior.  

 Failure of a team to attempt mission flights after registration, 

With the Advisory and Assessment Committee decision, the first and second incentives 

for preparation (UAV development support) may not be requested in the following case: 

 Teams whose vehicles have been damaged between the acceptance of the 

detailed design video and the start time of the competition or during the 

competition. The damage to the UAV must be proved by video and photos. 
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12. OTHER RULES 

 The teams are strongly recommended to read this rules outlet carefully. 

 During the competition, all teams must follow the announcements and their e-

mails registered in the application system on www.teknofest.org webpage. 

 If deemed necessary by TUBITAK, changes can be made in this rules booklet 

until the application deadline. The latest updated rules booklet is valid for the 

competition. 

 In case of any disagreement in the technical rules, the decision of Advisory and 

Assessment Committee is valid. In cases where there is no provision, the 

decision of the Directorate is applied. 

 No appeal will be accepted for any flight that is not allowed or canceled due to 

safety reasons. 

 Test flight is not allowed in the competition area. 
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II-TECHNICAL RULES 

1.TECHNICAL INSPECTIONS 

 Teams are required to participate in the competition with the UAV that they 

describe in the conceptual design reports and detailed design videos and 

present in their flight videos. 

 All teams must enter the first technical inspections by the end of the third day of 

the competition. 

 Technical inspections will continue until 12:00 in the afternoon on the last day 

of the competition for the teams experiencing any damage during mission flights 

that needs technical inspections again. 

 Priority is given to those who register and arrive early in the technical 

inspections ranking. 

 A maximum of three (3) people from each team should be present in the 

technical inspections. 

 After the evaluation of the videos, any improvements made to increase the flight 

performance and safety of the vehicle are evaluated by Advisory and 

Assessment Committee at the technical inspections stage and the compatibility 

of the UAV with the UAV design described in the video is examined. 

 Configurations of the aircraft (configuration parts) for different missions are 

defined and additional equipment required for all missions must be brought to 

technical inspections in functional condition. 

 The subsystems to be changed for any mission, if any, must be clearly stated 

under the headings 1.2.3. “Mission Mechanism System” in the conceptual 

design report and 1.2.5. “Mission Mechanism System” in detailed design video. 

 Teams that are approved by the technical inspections are entitled the right to 

take flight order. 
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1.1. The Flight Safety Control 

UAVs are checked for safety before the flight. It is mandatory to comply with the 

decisions of Advisory and Assessment Committee during the technical inspections. 

The UAV, which cannot pass the safety check, is not allowed to fly. 

Minimum requirements to be met in safety controls: 

 Compatibility of the vehicle with the technical drawings in the presentation 

section and its visual in the flight section of Detailed Design Video, 

 Reliability of the vehicle in terms of structural integrity, electrical and propulsion 

systems, 

 Securely mounting of all the components on the UAV, 

 Making all connections with safety wire, liquid adhesive and/or nut to prevent 

deterioration of structural integrity during flight and selecting connection 

materials with an acceptable quality, 

 Ensuring the structural and connection integrity of the propeller, 

 Use of sufficient thickness for wire sections and connectors employed in 

electrical connections, 

 Sufficient radio control range for remotely controlled operations such as aircraft 

control and engine on/off, 

 Teams to take the necessary measures to prevent the interference of radio 

signals in the competition area, 

 Manufacturing the systems to be used in the missions in a way that does not 

disrupt the general integrity, 

 UAVs to be capable of automatically switching to fail-safe system (FSS) mode, 

in case of radio signal loss, 

 Installing the fuse in an easily accessible place on the exterior of the vehicle. 
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1.2. Fail-Safe System (FSS) Control 

FSS mode is tested on the ground with the radio transmitter turned off. Steps to be 

applied by the UAV when FSS is activated: 

If the UAV is Fixed Wing: 

 Stop throttling 

 Full up altitude 

 Full right rudder 

 Full right aileron 

 Flaps all the way down 

 

If the UAV is Rotary Wing: 

 Half throttle-controlled descent (return-to-home mode (RTL) cannot be 

selected) 

 Stop throttling (in case the referee gives a command) 

 

If the UAV is VTOL: 

 Performing the Fixed and Rotary Wing UAV FSS steps given above in the 

corresponding mode. 

 

 Radio mode is absolutely mandatory, its definitions are clear and no excuses 

are taken into account during the technical inspections. 

 UAVs that cannot pass the FSS control cannot fly. 

 If any of the steps to be taken by the UAV cannot be performed during the 

above-mentioned FSS control on the UAV, Technical Control Referee must be 

convinced that the vehicle can perform the FSS function in order to ensure that 

the vehicle can fly safely and under the desired conditions, otherwise the UAV 

cannot pass the technical inspections. 
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 UAVs are brought to technical inspections with maximum load (maximum take-

off weight, battery, loads and mission mechanism system). 

 In technical inspections, the mission mechanism system is checked. In the 

absence of these systems or if they cannot prove their functionality, the teams 

cannot pass the technical inspections. 

 UAVs should be brought to technical inspections with all propellers removed but 

together with connection mechanisms. 

 For safety reasons, all propellers and propeller connections to be used must be 

commercially produced and their structure must not be altered/deformed. 

 All batteries intended to be used are brought to technical inspections together 

with spare batteries. Multiple battery packs may be used in flight, but each pack 

must be commercially produced and have manufacturer and battery capacity 

information on the package. 

 The battery pack must be structurally unaltered and compact. There should not 

be any tearing, crushing or swelling that may pose a safety hazard on the battery 

pack. 

2. FLIGHT RANKING RULES 

The teams that complete the registration process can enter the technical inspections. 

The following rules apply to teams that pass the technical inspections: 

 In order to use their flight rights, they must take a flight sequence from the “Pre-

Flight Check and Sequencing Area” before each flight. 

 The flight right taken cannot be transferred to any other team. 

 Teams that take their flight order must follow their flight order and wait in front 

of the flight tent with their UAVs ready for flight when their turn comes. 

 If the team whose flight order has been announced/called to the field is not in 

the flight area within two (2) minutes, the flight right is deemed to be used and 

is deducted from the total flight right. 
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 Teams whose aircraft is damaged during the flight and must re-enter the 

technical inspections and are found suitable for the flight must take their flight 

sequence again after the technical inspections. 

 

3.APPEAL PROCESS 

● Each team has a right to a maximum of two (2) objections during the 

competition. 

● Objections must be made in written documents signed by the Team Captain. 

● Teams can only object to flights in their category. 

● Objections of teams whose team captain is not in the competition area will not 

be taken into consideration. 

● In the competition area, objections made via e-mail are not accepted. 
Objections must be made with signed petition by the team captain. 

● Objections are answered by a written document as soon as possible. The 

objection results are notified to the teams. 

● Objections and violations (attempts such as misinforming the officials, violating 

the competition rules, violating the safety and security etc.) will be evaluated by 

AAC. Any team sent to the board for a first violation, a warning will be given, 

and in the case of a second violation, the team will be eliminated from the 

competition. 

● AAC has the authority to eliminate a team at once depending on the degree of 

violation. 

● Unethical behaviors are evaluated in line with the "Letter of Commitment". 

● In case of situations not specified in the rules, ACC decisions are implemented. 

4. RULES TO BE FOLLOWED DURING FLIGHT 

Rules to be followed by the competitors regarding the competition process and flights 

in the competition area are as follows: 

● Test flights are not allowed. 
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● Teams are entitled to a maximum of 6 flights for all flight missions as long as 

the duration of the competition allows. Teams are required to use at least three 

(3) flight rights within the first three (3) days of the competition during the 

competition week. Teams that do not use their flight right on time are not 

granted additional flight rights. 

● Teams cannot proceed to the second mission without completing the first 

mission. Missions are performed sequentially. Successful completion of the first 

mission is required to perform the second mission. 

● Teams that successfully perform the first mission are not given the right to retry 

the first mission flight without attempting the second mission. 

● If more than one attempt is made on a certain mission flight, the highest score 

that the team obtain is considered for the evaluation. 

● A maximum of three (3) persons from each team can enter the flight area. 

● Persons in the flight area must obey the warnings of flight referees and guides. 

● During the flight, the helmets and safety equipment provided by TUBITAK must 

be worn. 

● There is no obligation to use telemetry during flights, and in case of use, all 

responsibility belongs to the team. UAVs with telemetry that do not have end-

to-end encryption will impact the vehicles of other competitors. The use of 

telemetry with end-to-end encryption is recommended. 

● The flight altitude allowed should be between a minimum of 5 meters and a 

maximum of 30 meters. In the rotary-winged category, provided that it does not 

touch the ground there is no altitude control during the water release.  

● For the flight to be considered successful, the UAV must land in the departure 

area without disrupting the part integrity. 
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● In the rotary-winged category, the mission mechanism system must have both 

capture and release mechanisms. 

● The vehicle's propulsion components (excluding propellers) cannot be changed 

between the missions. In an accident or similar situations, technical inspections 

referees need to approve for the use of a similar thrust component. 

● The durations of mission:  

➢ The preparation time for each mission is at a maximum of three (3) 

minutes. 

➢ Mission-1 is five (5) minutes 

➢ Mission-2 is seven (7) minutes 

 

● A flight, in which the UAV moves on the runway with the throttle up for the take-

off but then immediately stops due to stopped throttling, is considered 

unsuccessful and the flight right will be lost. 

● The time between the start and finish lines is the time of flight. 

● For safety reasons, referees are authorized to terminate flights at any time. 

● Before the first flight and in the event of damage to the aircraft during mission 

flights, the aircraft is subjected to a detailed technical inspection. Aircrafts that 

fail to pass the technical inspection are not allowed to fly. 

● Pre-flight technical inspections are performed by flight judges before each flight. 

A vehicle that is damaged or has a part that has fallen off during the flight (the 

UAV’s integrity being damaged) is evaluated by the Advisory and Assessment 

Committee. 

● ACC decides whether the mission is successfully completed. 
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● On mission flights, the empty weight of the vehicle is weighed before and after 

the flight. Mass changes of more than 10 grams will not be accepted. In these 

cases, the mission is deemed to fail. 

5.FEATURES OF THE UAV 

5.1. Weight 

The maximum take-off weight of fixed wing, rotary wing and VTOL UAVs cannot 

exceed ten (10) kg. 

5.2. Battery 

There are no limitations in battery type and capacity. However, each battery or the 

battery pack should be commercially produced. It should have the manufacturer’s 

information, battery cell, and capacity information. Modifying/changing a battery 

package is not allowed, although they can be used together with other packages that 

meet the requirements. 

 

5.3. Motor  

Only electrical motors can be used. 

5.4. Radio Control 

The radio control system designed by the teams must have end-to-end encryption to 

ensure that vehicles are minimally affected by environmental factors. A breakdown 

safety system should be capable of an auto-switch fail-safe mode within 5 seconds in 

case of any signal loss at the radio control unit. Broadcasting that affects the flight of 

the UAV during the competition is a reason for the elimination. It is prohibited to use 

the first-person view (FPV), which is described as seeing from the eyes of the pilot. 

The camera system can only be used for target recognition and detection by 

processing the image on the UAV, while it is forbidden to transfer images to the ground 

station. 
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5.5. Original Design 

Developed UAVs must have originality in design and production. For fixed wing, rotary 

wing and VTOL UAVs, procuring a ready-made vehicle, and copying the body, chassis, 

wings, and tail assembly designs from another UAV cannot be used. Spare parts 

belonging to the UAV can be brought to the competition area. However, these spare 

parts must have the same characteristics as the original parts of the UAV. 

 

If these conditions are found to have been violated at any stage of the competition, the 

team may be disqualified by the decision of ACC. The authenticity of the tool should 

be explained in the videos, and this will be taken into account by the AAC when 

evaluating the videos. 

 

5.6. Fuse and Current Breaker 

To avoid the risk of fire due to the vehicle's high current, no more than 10% amperes 

of the total defined maximum current value of the ESCs on the vehicle’s high-current 

fuse must be installed at the (+) pole output of the battery (If the ESC current is 100 

amperes, the fuse should be 110 amps at most). A circuit element that can cut the 

current within two (2) seconds manually between the (+) pole of the battery and the 

UAV should be placed in an easy access point of the UAV in case of any emergency 

requiring the power to be cut off. 

The blade fuse shown in Figure 1.1 is not allowed to be used alone. 

 

Figure 1.1. Blade Fuse 
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To ensure the safety of the competition, the blade fuse (Figure 1.2) should only be 

used for fuse purposes and there should be a current breaker as well. Fused current 

breakers, which act as a fuse and have a button to cut off the current manually, can be 

used alone if they are with infused circuit breakers (Figure 1.3). 

 

1. Usage 

 

Figure 1.2. Fuse and Current Breaker Example 1 

2.Usage  

 

Figure 1.3. Fuse and Current Breaker Example 2 
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During the technical inspections, team members are asked to show that they can turn 

off the power within two (2) seconds. The UAVs of the teams that do not show this 

power cut will not be given a flight permit. When the UAV comes to the flight area, 

powering the vehicle without the approval of the flight referees is another reason for 

the elimination. The characteristics of the fuse and current breaker to be used and its 

integration to the UAV should be indicated in Detailed Design Video. 

 

5.7 Circuit Diagrams 

In the videos or reports to be prepared, some standards must be followed in the 

preparation of the electrical-electronic circuit diagrams of the UAVs. Each of the UAV 

project prepared is a multi-disciplinary engineering project and the videos prepared 

within the scope of the project must be prepared also regarding the engineering 

standards.  

In this regard: 

• A circuit diagram is a graphical representation of electrical circuits. It shows the 

components and interconnections of the circuit expressed in standard symbolic 

representations. 

• The circuit diagrams presented in Conceptual Design Reports and Detailed Design 

Videos cannot be created using readily available visuals available on some websites. 

• Circuit diagrams must be in electrical-electronic circuit drawing standards. 

• In interconnections, the circuit element or circuit element pins to which both ends of 

the cable are connected must be clearly identified and labeled. 

• Energy and signal inputs between circuit elements should be identified and labeled. 

• The values and types of circuit components employed must be given. (Ex: C1: 10µF) 

• Attention must be paid to interconnection transitions as shown in Figure 2.1. 
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Figure 2.1. Interconnection transitions 

• In-circuit diagrams, software such as Protheus and Fritzing can be used as a 

computer program, and internet resources such as Digikey, circuitlab.com, 

Docircuits.com as web sources can be utilized. Otherwise, applications such as MS 

Word, MS Powerpoint, etc. can also be used within the standards mentioned above. 

• A simple circuit diagram is given in Figure 2.2 as an example. 

   

Figure 2.2. An Example Circuit Diagram 

• Screenshots of the circuit diagrams in the form of "copy-paste" taken must not be 

used in reports and videos, even if they comply with the standards. 

Motor  Feed  
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In figures, tables, or diagrams used in written reports or videos; the same language as 

the report or video should be used. If it is prepared in Turkish/English, the labels in the 

diagrams to be placed on the written reports and videos should also be prepared in 

Turkish/English. 

5.8. Originality 

Within the scope of the TUBITAK International UAV competition, teams will be able to 

apply to Originality Award category for the software, hardware, and parts they have 

developed in addition to showing their ready-made parts and their flight capabilities, 

and they will be able to get additional scores for the missions. Applications can be 

made from only one of these categories, as well as in more than one category. Teams 

that produce the specified products originally and receive approval by the AAC for their 

vehicle as original, will be awarded additional points for their flight points if they 

successfully complete the missions. 

There are four (4) main titles for the evaluation of the Originality Awards. These are: 

• AutoPilot Software and Card Design 

• Radio Control Software and Hardware Design 

• ESC Hardware Design and Software 

• Brushless Electric Motor Design and Application 

 

Open-source code and circuit diagram files regarding the design, drawing, simulation 

and software files prepared by the teams applying under the originality category should 

be fully and completely shared with TUBITAK for the evaluation. In addition, design, 

simulation and drawing files should be also shared for the designed brushless motor. 

Otherwise, the applications of the teams for this category will not be evaluated. 

Moreover, the teams have to share all the changes they have made in the design and 

drawing until the day of the competition, compiling the updated software in front of AAC 

in the program in which the software is made, and uploading output files like Hex etc. 

to the relevant hardware to prove that the software belongs to that hardware. 
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TUBITAK can share these files when necessary on an open source platform that will 

be created in the future. Teams participating in the category of originality are deemed 

to have accepted the sharing to be made on this platform.  

If the parts that they originally developed fail until the day of the race, the teams 

applying within the scope of originality are free to continue the race without originality 

by using the ready-made parts (provided that they pass the technical inspections 

again).  

5.8.1. Requirements for Auto Pilot Software and Card Design 

One of the following scenarios must be applied for the autopilot card design to be 

accepted. 

5.8.1.1. Card Design 

The drawing and programming of the autopilot hardware (microcontroller, 

microprocessor, FPGA, and peripheral elements separately or as a single board) are 

specially made by the team. It is expected that all the card and peripheral components 

are designed and implemented by the team for the card design. The hardware used in 

the market, such as a microcontroller, microprocessor, or FPGA, can be used in the 

card design. However, it is expected to be technically explained that the selected 

hardware is sufficient to be used in the flight control card. The scheme of the design 

made must be clear and understandable. The ports to which the sensor or external 

parts are connected must be clearly indicated. 

5.8.1.2. Use of Readily Available Processor Hardware 

For this type of design, teams can perform autopilot software development by using a 

ready-made microcontroller, microprocessor, or FPGA card. In addition to these, an 

autopilot software can be used by designing additional sensors and components. The 

hardware selected here is expected to be sufficient for autopilot software (e.g., STM32, 

PIC32, XLINIX, etc.). Teams should share the detailed diagrams of the design used 

here. The ports to which the sensor or external elements are connected to must be 
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indicated. In this category, open-source platforms such as Pixhawk and Ardupilot are 

not considered as autopilot board design.  

5.8.1.3. ROS Based Design 

For this scenario, by using a ROS (Robot Operating System) like Linux-based 

Raspberry, Jetson, Odroid, etc. hardware, additional cards (sensor cards, GPS, etc.) 

can be designed and developed. No ready-made software can be used in this system. 

The connections of peripheral elements to the cards should be given as an expanded 

diagram. 

The evaluation will be reviewed and scored by the AAC according to the rate of 

originality (whether the card is designed or is a ready-made microprocessor card used 

or whether the drawing, design, application belong to the team, etc..), the number of 

sensors used in the design and system requirements, and operation stability. 

5.8.1.4. Software Requirements for Fixed-Wing UAVs 

 UAVs perform the relevant command by interpreting signals from the remote-

control receiver of the UAV. 

 It manages running, taking off, cruising, and landing on the runway 

autonomously according to the coordinate, speed, and altitude data to be 

uploaded to the software. 

 UAV processes the data from the sources such as GPS, IMU, pitot tube, 

pressure sensor, etc. 

 UAV generates motor ESC signals that will provide the required thrust at desired 

speed values.  

 UAV controls the aileron, elevator and rudder servos for stable flight and 

maneuvers. 

 UAV has a control algorithm such as a PID, LQR, etc., developed by the team 

that manages the vehicle's flight controls or is adapted to the characteristics of 

their vehicles. 

 UAV performs the “Return to Home " and " Return to Land " functions used in 

case of an emergency. 
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 UAV transfers relevant speed, altitude, position and posture information to the 

telemetry transmitter. 

 During the missions in the competition, UAV communicates with the processors 

and software that manage the mission mechanism through UART, I2C and 

similar interfaces. 

 Software in the UAV can log location, altitude and speed data during the flight. 

5.8.1.5. Software Requirements for Rotary-Wing UAVs 

 UAVs perform the relevant command by interpreting signals from the the 

remote-control receiver of the UAV. 

 UAV manages taking off, hovering, cruising, and landing processes 

autonomously according to the coordinate, speed, and altitude data to be 

uploaded to the software. 

 UAV processes the data from the sources such as GPS, IMU, sonar, lidar, 

pressure sensor, etc. 

 UAV generates ESC signals for the desired thrust that allows to resolutely fly 

and maneuver.  

 UAV has a control algorithm such as PID, LQR, etc., developed by the team 

that manages the vehicle's flight controls or adapted to the characteristics of 

their vehicles. 

 UAV performs the “Return to Home " and " Return to Land " functions used in 

case of an emergency. 

 UAV transfers relevant speed, altitude, position and posture information to the 

telemetry transmitter. 

 During the missions in the competition, UAV communicates with the processors 

and software that manage the mission mechanism through UART, I2C and 

similar interface.  

 Software in the UAV can log location, altitude and speed data during the flight. 
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5.8.1.6. Software Requirements for VTOL (Vertical Take-off and Landing) UAVs 

 UAV must fulfill both fixed wing and rotary wing requirements. 

 UAV must be able to perform the necessary controls to switch to horizontal flight 

after taking off vertically. 

5.8.1.7. Functions that are required for All Vehicle Types 

 The software should be able to work on a processor or evaluation board such 

as STM32, Raspberry pi, Nvidia, Jetson, etc., which the team should determine 

and explain why chosen. The remote-control receiver, GPS, IMU, and other 

sensors data should be read from the input ports of this processor and the ESC, 

servo, and other actuators should be controlled from the output ports of this 

processor. 

 For the software, ready-made libraries of the relevant processor can be used to 

communicate with various modules (For example: servo.h, ESC.h, IMU.h). 

However, the software-ready library that manages flight stability is not allowed. 

The software to manage the movement of the vehicle in the desired direction at 

the desired altitude and speed should be programmed originally. 

 The original developed software expected within the scope of the competition is 

the software of the flight controller of the UAV. AutoPilot software must be 

installed on one of the team's own designed board, ready-made processor 

board or ROS based design. 

 The software must be shared with TUBITAK and reinstalled by compiling and 

reloading the hardware at that time in technical inspections when requested by 

AAC. 

5.8.1.8. Terms Not Considered as Autopilot Software 

 Programming basic software parameters such as px4 of the controller on ready-

made flight controllers such as Pixhawk, Navio, etc. are not considered original 

software. 

 Software developed for the missions that processes image and color 

information received from cameras or other sensors is not considered original 

software. 
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 Software that controls vehicles from the ground is not considered original 

software. 

 Teams that are determined to use ready-made code or hardware in this 

category will not be accepted. 

5.8.2. Radio Control Software and Hardware Design 

The controller must have a minimum of 6 channels. Movements for all axes should be 

easily controlled from the remote controller. In addition to the visual, scoring will be 

carried out according to the features and functions such as having a screen, trim 

settings, reverse settings, number of additional channels, etc. In addition to these, card 

design will also be taken into account in scoring. The frequencies to be used must be 

in the ISM band. Frequency and power selection should be within the specifications 

allowed by “Department of Information Technologies” (BTK) in Turkey. 

 

Teams applying under this category must share all the open-source codes of the 

software with TUBITAK. In addition, it must present the shared code to DDK by 

compiling it on the platform on which it is written, that it can be compiled during 

technical inspections. Applications of teams determined to use ready-made code and 

ready-made hardware will not be accepted. 

5.8.3. ESC Hardware Design and Programming 

ESC motor speed control card is evaluated simultaneously as design and software. A 

separate evaluation only as a card design or software is not possible. ESC is capable 

of driving a brushless motor. Its technical features should be clearly stated (for 

example, 3S, 40A, 50Hz, 5V 1A BEC, etc.) and these features should be proved by 

the team when requested. The team that designs the ESC should run it on the motor 

they use. 

It should be run when requested by the AAC during technical inspections. For ESC, at 

least the following features must be included: 

• There exist standard ESC connections. The equipment has 2 inputs for DC supply, 3 

outputs for phase supply, and 1 digital input for ESC control. 
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• It has a BEC that may provide a 5V DC voltage meeting the minimum requirements. 

• It has a hardware that can switch the maximum current capacity of the motor to be 

used. 

• MOSFETs or transistors can be connected in parallel to meet the current requirement 

in the design. However, the designed circuits must be suitable for this use. 

• It is expected that calibration is possible for the designed ESC. 

The teams participating in this category have to share the hardware design, drawing 

files, and all open-source codes of the software with TUBITAK. They must also submit 

to the AAC that the shared code can be compiled in technical inspections and loaded 

onto the designed ESC hardware. 

Teams that participate in this category and make successful flights are awarded 

additional points for their flight points. In this category, the hardware and software used 

by the teams must be original. Applications of the teams determined to use ready-

made code and ready-made hardware in this category are not accepted. 

 

5.8.4. Brushless Electric Motor Design and Application 

Teams wishing to apply in this category are expected to design a brushless motor. The 

motor can be controlled with a standard 3-phase ESC (Electronic Speed Controller). 

The design is expected to be an original design. The technical details of the brushless 

electric motor must be clearly stated. Additionally, the brushless electric motor applied 

after the design process is expected to operate at the values specified in the design 

process. 

a) Teams that originally designed and manufactured brushless electric motors are 

responsible for the following items during technical inspections: 

 Awareness of general electric machine theory and construction 

 Awareness of electrical and mechanical properties 

 Giving information about the magnetic and thermal analysis 

 Giving information on production stages with visuals such as photos and 

videos 

  Providing information about the test methods and results 
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b) The requested analyzes supplied by the team are checked during the detailed 

design video evaluation and during technical inspections. Thermal, magnetic, and 

electrical analyzes provided by any supplier for ready-made products (core, winding, 

etc.) is not considered as an original product.  

The team performs all design and optimization studies of the brushless motor and the 

test results should be presented in stages in the detailed design video and technical 

inspections. 

c) For the originality of the brushless motor to be accepted, it must be successful in 

both mission flights while mounted on the UAV. 

d) For the brushless motor to be considered as an original part, the program raw files 

showing the design and simulation results of the engine must be submitted together 

with the detailed design video. During technical inspections, AAC may request these 

files to be run and shown. In this category, the hardware design used by the teams 

must be original. Applications of the teams determined to be using ready-made 

equipment in this category are not accepted. 

 

5.8.5. Requirements for Original Software Award 

Teams applying for the original software award should express the details of the 

software in the detailed design video. The following contents must be given in details: 

 Information about the team members who prepared the software.  

 Information on their educational and experience backgrounds, proving that they 

are qualified to write the software, 

 The language of the software written and which software development platform 

used should be given.  Operating system used should be explained, if any. 

Example: In Python language on Visual Studio 2019. It runs on Raspbian Linux. 

 Detailed information should be provided for the system platform that the 

software runs on, the processor speed of the platform, the input and output 

units, the details of the memory units, and the explanation of selecting the 

platform. 
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 Connection diagram of the inputs and outputs on the system and the relevant 

sensors and external components must be shown (Which GPIO, UART, I2C, or 

ADC unit is connected to which element). It must be given with the 

corresponding port number. Example: Servo1 GPIO12 

 The list of libraries used in the software and their source references (Library files 

should be submitted together with the source code of the software as a file.)  

 The algorithm diagram showing the operation of the software (all scenarios of 

the software and the functions called in these scenarios should be shown). 

 Originally written subroutines (must be explained with their functions in the 

video.) 

 References where the codes used in the software are provided in the 

bibliography section of the video (which ready-made flight control board 

software part is, Ardupilot etc., if any, the website from which it is taken, etc., 

the sources used while developing the algorithm of the software should be 

given) 

 The entire code along with the program name from which the software is 

compiled (if any, library codes used with library names) should be shared, 

 In the source code of the software, the name of the function, its task, input, and 

output parameters should be written as a description at the beginning of each 

function.  

 (Example: [x, y, z] = IMU_Read (accel) // reads acceleration data in three axes 

from IMU, desired data type, output x, y, z acceleration values) 

  Besides each variable defined in the source code of the software, which data 

the variable holds should be given. 

(Example: int16 veloc = 0; // The local variable which holds the speed data.) 
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 The codes of the functions belonging to the flight controller must be defined by 

the description of the related function. 

(Example: FNet = F1 + F2 + F3 + F4- (w * g); // The equation that calculates the 

net impulse of the vehicle.) 

 In addition to the software codes and card drawing files for the originality 

category, the codes should have library files and description lines. Detailed 

photographs of electronic cards and other parts produced, if any, should be 

created as PDF and submitted in a rar file without any password. PDF file should 

be uploaded to a platform like Google drive etc., the related link and the topics 

that the team applies, the team’s name, and the team ID should be written in a 

petition, signed by the team captain, scanned and sent to 

uavturkey@tubitak.gov.tr. In addition, in the originality form created at 

https://www.t3kys.com/tr/ during the detailed design video upload period, the 

topics applied should be marked and the share link should be uploaded to the 

application system similarly 

 

5.8.6. Originality Scoring  

The scoring for the above titles defined as originality is shown in Table 3. 

 

Title Weight Ratio (%) 

AutoPilot Card Design and Software 35 

Radio Control Software and Hardware Design 20 

 
ESC Hardware Design and Software 

20 

 
Brushless Electric Motor Design and Application 

25 

 

Table 3. Originality Scoring Weight Ratios 
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Score calculation is made according to the weight ratios specified in Table 3 so that 

the sum of the scores obtained from all titles is 100 points. The weights in this table 

are in percentage and the score obtained from that title will be calculated by multiplying 

the score to be obtained from the relevant title by the weight ratio of the title. Then, the 

scores of the teams participating in the originality category are calculated by adding 

these scores. 

 

5.8.7. The Effect of Originality Score on Flight Score 

The points earned by the teams that have applied for originality and made a successful 

flight are added to their flight points. However, to be able to add these scores, they are 

expected to successfully perform Mission-1 and Mission-2 with the hardware and 

software they have participated in the originality category.  

If they successfully perform Mission-1 and Mission-2 with the hardware and/or software 

they have participated in the originality title, they will receive an additional 30% to be 

added to their flight score. An example of a scoring chart is shown in Table 4. 

 

 Title Weight 
Ratio 

Score Originality 
Score 

Effect on 
Mission Score 

1 AutoPilot Card Design and 
Software 

35 70 24.5 7.35 

2 Radio Control Software 
and Hardware Design 

20 80 16 4.8 

3 ESC Hardware Design and 
Software 

20 0 0 0 

4 Brushless Electric Motor 
Design and Application 

25 80 20 6 

 TOTAL  100  60.5 18,15 
 

Table 4. A Sample Score Calculation Table 
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In the above sample scoring table, the score received by the team as a result of AAC 

evaluation within the scope of originality from the Title "Brushless Electric Motor Design 

and Application" is 80. Since the weight of this title is 25 and 25 percent of the 80 points 

is 20, its contribution to the originality score will be 20. Since 30% of the points received 

from originality is added to the flight points, 6 points, which is 30% of 20 points, is also 

added to the flight score. Since the team in the sample scoring table does not 

participate in the "ESC Hardware Design and Software" title as seen in the table, its 

effect on both originality and flight score is 0 point. With such calculations, 70 points 

received from AAC for the title of "Auto-Pilot Card Design and Software" affects 

originality by 24.5 and flight point by 7.5 points. Likewise, when the scores obtained 

from the remaining title of “Radio Control Software and Hardware Design" are 

calculated: 

Team's score for originality: 60.5 

 

Points that affect the flight score from the team's originality score: 18.15 

 

Team's Flight Points (Table-5): 10% of the "Detailed Design Video" score + 

"Mission 1" score + "Mission 2" score + 30% of the "Originality" score of the team. 

For the originality score to be included in flight scoring, the team must complete 

Mission-1 and Mission-2 within the scope of originality. 

There is no requirement to participate in all titles at the same time to receive an 

originality award or to get additional points for mission scoring. 

5.8.8. Originality Award 

To receive an award from the originality category, a successful flight must be 

performed with the designed hardware and/or software. Mission-1 and Mission-2 must 

be accomplished for the originality award to be added to the flight score. A team can 

contribute to flight score from originality points and get a flight award by entering the 

rank at the same time. The same team can get the originality award along with the 

flight award, if there is any, by ranking with the originality score received in the 

evaluation made from the originality category participated in. 
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6.MISSIONS 

Fixed wing, Rotary wing and VTOL UAVs perform the same task in Mission 1. In 

Mission 2, fixed-wing and VTOL UAVs perform the same task, while rotary-wing 

UAVs perform a different task. Each UAV is evaluated in its own category. 

6.1. Mission 1 

In this mission, the autonomous flight and maneuverability of the fixed wing, rotary 

wing or VTOL UAVs developed by the teams are tested with the flight control 

software. 

 

In order for the UAV to perform Mission 1: 

 

 The UAV takes off autonomously or takes off manually and switches to 

autonomous flight within 5 seconds, 

 The mission is started with the take-off (VTOL UAVs can take off in rotary wing 

mode), 

 Following the flight path specified in Figure 4 or Figure 5, the UAV needs to 

complete two full laps, 

 In both laps, the UAV follows the flight route drawing infinity symbol (∞) 

somewhere between the reference pole 1 and 2 such that the reference poles 

must be in the flight zone as indicated in Figure 4 or Figure 5. The flight 

direction depends on the team’s decision. VTOL vehicles must switch to the 

fixed wing format before reaching the first pole depending on the direction of 

flight and complete the flight/mission in this mode. Otherwise, the flight of 

these UAVs is considered unsuccessful.  

 The UAV crosses Mission Finish Line autonomously, 

 UAV lands on the runway autonomously or manually without any damage, 

 The UAV is requested to land on the runway area inside Runway Reference 

Line specified in Figure 4 or Figure 5. 
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 The flight of the UAV will be considered unsuccessful if the UAV does not 

switch to autonomous flight within 5 seconds after the take-off.  

 For the fixed-wing or VTOL UAVs, the time will be started at the crossing of 

the starting line, while for the rotary-wing UAVs the time will be started at 

take-off from the ground. The time will be stopped after passing the mission 

finish line at the end of the second lap. VTOL vehicles can land in either rotary 

or fixed wing format. 

 The flight direction is left to the preference of the teams and the flight routes 

for two different take-off directions are given in Figure 4 and Figure 5 as an 

example. Any disadvantage arising from the choice of the flight direction is 

the responsibility of the teams. 

 Poles 1 and 2 are in the center with respect to the short side of the competition 

area and the distance between them is approximately 80 meters. The 

reference poles are approximately five (5) meters high. 

 During the mission flight, UAVs can enter the buffer zone at most twice. The 

missions of UAVs that enter the forbidden zone or that enter the buffer zone 

more than two times are considered unsuccessful. 

 The distance of ten (10) meters between the no-fly zone and the flight zone 

is defined as the buffer zone. 

 Except for the take-off, during the flight between the start and finish lines, the 

minimum and maximum altitudes are 5 m and 30 m, respectively, and flights 

that do not comply with these limits are considered unsuccessful. 
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Figure 4. First mission flight route - Alternative 1 

 

Figure 5. First mission flight route - Alternative 2 
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6.2. Mission 2 

Mission 2 for Rotary-Wing UAVs: 
 
For Rotary-wing UAVs to be able to perform the second mission, they should take 

the following points into consideration: 

 

 Teams are required to prepare their vehicles and load mechanisms for the 

flight within 3 minutes (180 seconds) when it is their turn to fly, 

 Autonomous take-off of the UAV or manually taking off and switching to 

autonomous flight within five (5) seconds, 

 UAV starts the mission flight with take-off, 

 In the first lap of the flight, it is requested to determine Water Release Target 

shown in Figure 6 or Figure 7, whose coordinates are not predetermined. 

 A lap starts with passing Takeoff or Time/Mission start and finish line specified 

in the flight area and ends with the re-crossing of this line in the horizontal 

plane. 

 The flight direction is left to the preference of the teams and the flight routes 

for two different take-off directions are given in Figure 6 and Figure 7 as an 

example. Any disadvantage arising from the choice of the flight direction is 

the responsibility of the teams. The teams that decide the flight direction as 

given in Figure 6 must take water from Water Intake Reservoir with the water 

intake mechanism in the second lap of the flight. The teams that choose the 

flight direction as given in Figure 7, on the other hand, must take water from 

Water Intake Reservoir with the water intake mechanism in the first lap of their 

flight after Water Release Target is determined in the same lap.  

 Pouring the received water into the Water Release Target in the second lap 

of the flight (Water must be taken in once and released in one go.), 

 As shown in Figure 6 and Figure 7, flights should be made in such a way that 

poles 1 and 2 remain within the flight area. Otherwise, the flight will be 

considered unsuccessful. 
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 Crossing Mission Finish Line autonomously, 

 Landing on the runway autonomously or manually without any damage, 

 The UAV is requested to land on the runway area inside Runway Reference 

Line specified in Figure 6 or Figure 7. 

 It is allowed to descend to the pool level in the rotary-wing category, provided 

that the engine is running during water intake. 

 There is no minimum altitude control in the rotary wing category during water 

release or at Water Release Zone, provided that it does not come into contact 

with Water Release Target or the ground. 

 Except for the take-off, water intake and water release, during the flight 

between the start and finish lines, the minimum and maximum altitudes are 

5 m and 30 m, respectively, and flights that do not comply with these limits 

are considered unsuccessful. 

 In technical inspections, the maximum flight weight will be evaluated with the 

water that the reservoir to be used by the team can take, and the total weight 

cannot exceed ten (10) kilograms. 

 The water taken must be poured only into the Water Release Target. 

 Scoring is based on measuring the water released at Water Release Target. If 

water spills out of Water Release Target, the mission is considered 

unsuccessful.  

 No points are awarded if water cannot be released at Water Release Target or 

if the water left at Water Release Target is too small to be measured. 
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Figure 6. Flight route for Rotary-wing UAVs in Mission 2-Alternative 1 

 

Figure 7. Flight route for Rotary-wing UAVs in Mission 2-Alternative 2 
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 The flight of the UAV will be considered unsuccessful if the UAV does not 

switch to autonomous flight within 5 seconds after take-off. 

 The water intake mechanism is designed by the teams. The internal volume 

of the water intake reservoir should be at least 250 mL. Teams with a water 

intake reservoir volume less than 250 mL will be eliminated during the 

technical inspections. 

 

Figure 8. Water Intake Reservoir 

 

 Two laps must be completed in the mission. Otherwise, the mission is 

considered unsuccessful. 

 The diameter of Water Intake Reservoir shown in Figure 8 is three (3) m and 

the entire pool is filled with water. The height of the pool is approximately 

70 cm.  

 Water Release Target is red and has a diameter of 2.5 m as shown in 

Figure 9. Its height is approximately 100 cm. 

 Water Release Target can be located in any position (it will not be on a fixed 

axis) within the area of 25 m x 10 m (the rectangle marked with white lines) 

as given in Figure 6 or Figure 7. This region is called Water Release Zone. 

 Water can be taken by the teams with a mechanism designed. However, the 

mechanism must not be separated from the UAV during the discharge of 
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water to the target area. 

 If the mechanism or any part of it falls, the mission is considered unsuccessful. 

 During the mission flight, UAVs can enter to the buffer zone at most twice. 

The missions of UAVs that enter the forbidden zone or that enter to the buffer 

zone more than two times are considered unsuccessful. 

 The distance of ten (10) meters between the no-fly zone and the flight zone is 

defined as the buffer zone. 

  

 

Figure 9. Water Release Target / Ball Drop Target 

 

 

 

 



 International Unmanned Aerial Vehicles Competition www.teknofest.org                                  
   
 

            48  

  

Mission 2 for Fixed-Wing and VTOL UAVs: 

For fixed-wing and VTOL UAVs, a standard ball for baseball is used as a load in 

Mission 2 (Figure 10). Its diameter is in the range of 73 - 76 mm and its weight is in the 

range of 142-149 grams according to the standards. The balls should be provided by 

the teams and will not be given by TUBITAK in the competition area. The balls will be 

checked before the mission flight and the use of non-standard balls will not be allowed. 

Two balls should be loaded on the UAVs. 

 

 

Figure 10.  A photo of the standard ball for baseball (142-149 gr) to be used as a 

load in Mission 2  

For the fixed-wing or VTOL UAVs to be able to perform the second mission, they 

should take the following points into consideration: 

 Teams are required to prepare their vehicles and load mechanisms for the flight 

within three (3) minutes (180 seconds) when it is their turn to fly, 

 Autonomous take-off of the UAV or manually taking off and switching to 

autonomous flight within five (5) seconds, 

 UAV starts the mission flight with take-off (VTOL UAVs can take off in rotary 

wing mode), 

 The flight direction is left to the preference of the teams and the flight routes for 

two different take-off directions are given in Figure 11 and Figure 12 as an 

example. Any disadvantage arising from the choice of the flight direction is the 
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responsibility of the teams. 

 VTOL vehicles must switch to the fixed wing format before reaching the first 

pole depending on the direction of movement and complete the flight/mission in 

this mode. Otherwise, the flight of these vehicles is considered unsuccessful. 

 Ball Drop Target is the same as Water Release Target shown in Figure 6 or 

Figure 7 (also in Figure 11 or Figure 12), red in color and 2.5 m in diameter. Its 

height is approximately 100 cm. 

 Ball Drop Target can be located in any position (it will not be on a fixed axis) 

within the area of 25 m x 10 m (the rectangle marked with white lines) as given 

in Figure 11 or Figure 12. This 25 m x 10 m area is named Ball Drop Zone and 

the same as Water Release Zone shown in Figure 6 or Figure 7. 

 A lap starts with passing Takeoff or Time/Mission start and finish line specified 

in the flight area and ends with the re-crossing of this line in the horizontal plane. 

 In the first lap of the flight, the task is to determine the Ball Drop Target shown 

in Figure 11 or Figure 12, whose coordinates are not predetermined. 

 In the second lap of the flight: 

o Dropping the first ball to Ball Drop Target or 

o Dropping the first ball to Ball Drop Zone other than Ball Drop Target or 

o Dropping the first ball after the start of the second lap somewhere 

between two poles but outside Ball Drop Zone provided that after turning 

around the first pole in the direction of flight  

 In the third lap of the flight: 

o Dropping the first ball to Ball Drop Target or 

o Dropping the first ball to Ball Drop Zone other than Ball Drop Target or 

o Dropping the first ball after the start of the third lap somewhere between 

two poles outside Ball Drop Zone provided that after turning around the 

first pole in the direction of flight 

 Crossing Mission Finish Line autonomously, 

 Landing on the runway autonomously or manually without any damage, 

 The UAV is requested to land on the runway area inside the Runway Reference 

Line specified in Figure 11 or Figure 12. VTOL vehicles can land in either rotary 
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or fixed wing format. 

 The flight of the UAV will be considered unsuccessful if the UAV does not switch 

to autonomous flight within 5 seconds after the take-off. 

 For the fixed-wing or VTOL UAVs, the time will be started at the crossing of the 

starting line. The time will be stopped after passing the mission finish line at the 

end of the third lap.  

 Two (2) balls must be transported in the mission and the specified three (3) laps 

must be completed. Otherwise, the mission is considered unsuccessful. 

 Except the take-off, during the flight between the start and finish lines, the 

minimum and maximum altitudes are 5 m and 30 m, respectively, and flights 

that do not comply with these limits are considered unsuccessful. 

 The balls must be dropped onto the Ball Drop Target or the Ball Drop Zone or 

somewhere between two poles outside the Ball Drop Zone provided that the 

UAV turn around the first pole in the direction of flight after the start of the second 

and third laps. 

 The point where the balls first touch will be taken into account but each region 

has a different scoring (Table 6). The main aim of the mission is to drop the balls 

to Ball Drop Target. 

 In case of shots made to the boundary lines of Ball Drop Zone, these shots will 

be considered successful for that area. 

 The mission is considered unsuccessful if both balls cannot be released. 

 If both balls are dropped outside of the three zones mentioned above, the 

mission is considered unsuccessful. 

 During the mission flight, UAVs can enter to the buffer zone at most twice. The 

missions of UAVs that enter the forbidden zone or that enter to the buffer zone 

more than two times are considered unsuccessful. 

 The distance of ten (10) meters between the no-fly zone and the flight zone is 
defined as the buffer zone. 
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Figure 11. Flight route for fixed-wing and VTOL UAVs in Mission 2-Alternative 1 

 

Figure 12. Flight route for fixed-wing and VTOL UAVs in Mission 2-Alternative 2 
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7.SCORING 

Table 5. General scoring chart 

 

Detailed Design Video Originality Mission 1 Mission 2 Total 

10 30 20 40 100 

 

Table 6. Mission scoring chart 

 

Mission Formula 

I 𝑆 = 10
𝑊

𝑊
+ 10

𝑡

𝑡
 

II (Rotary-Wing) 𝑆 = 15
𝑡

𝑡
+ 25

𝐴𝑊𝑅

𝐴𝑊𝑅
 

 

II (Fixed-Wing or 

VTOL) 

𝑆 = 10
𝑡

𝑡
+ 5

𝑁𝑆𝐵

𝑁𝑆𝐵
+ 20 𝑥 

𝑁𝑇𝐻

𝑁𝑇𝐻
+ 5 𝑥 

𝑁𝑍𝐻

𝑁𝑍𝐻
 

 

 

Scoring parameters/definitions: 

SM1: Score of Mission 1 

SM2: Score of Mission 2 

Wmin: Lowest take-off weight among all teams on the relevant mission 

Wteam: Take-off weight of the team in the relevant mission 

tmin: Minimum time among all successful teams in the relevant mission 

tteam: Time for the team to complete the relevant mission 

AWRteam: The mass of water that the team pours into Water Release Target in the 

relevant mission 

AWRmax: Maximum mass of water poured into the water release area in the relevant 
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task among all successful teams  

NSBteam: Number of successful balls dropped by the team to Ball Drop Target or Ball 

Drop Zone or somewhere between two poles outside Ball Drop Zone in the relevant 

mission provided that after turning around the first pole in the direction of flight after 

the start of the second and third laps 

NSBmax: Maximum number of successful balls dropped among all successful teams to 

Ball Drop Target or Ball Drop Zone or somewhere between two poles outside Ball Drop 

Zone in the relevant mission provided that after turning around the first pole in the 

direction of flight after the start of the second and third laps 

NTHteam: Number of successful shots by the team to Ball Drop Target in the relevant 

mission 

NTHmax: Maximum number of successful shots among all successful teams to Ball 

Drop Target in the relevant mission 

NZHteam: Number of successful shots by the team to Ball Drop Zone in the relevant 

mission 

NZHmax: Maximum number of successful shots among all successful teams to Ball 

Drop Zone in the relevant mission 

Note: Each successful shot to the Ball Drop Target is also considered as a successful 

shot to the Ball Drop Zone. 

 

8.DEFINITIONS 

 Application Documents: The documents that are presented to the Scientific 

and Technological Research Council of Turkey (TUBITAK) in the specified 

format and content, and within the dates that have been announced.  

 Advisor: Academic person who advises the team within the scope of the 

competition or person having knowledge and experience about UAVs. 

 Advisory and Assessment Committee (AAC): The Advisory and Assessment 

Committee was established by TUBITAK to benefit from the opinions of its 

members and to execute the Unmanned Aerial Vehicles (UAV) Competition. 
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 Detailed Design Video: The video consisting of two parts as the flight section 

and the presentation section. 

 Rotary Wing UAV: Aircraft equipped with multiple rotors and capable of rotating 

wings, receiving a complete or substantial part of the lifting force from the rotor 

system. 

 Fail-Safe System: A system that must be set up on the control system before 

the flight, which prevents the UAV from flying in the no-fly zone and ensures 

safe landing in case of an emergency. 

 UAV: An unmanned aerial vehicle that is developed by the contestants in 

accordance with the rules of the competition. 

 UAV Pilot: The pilot who controls the UAV. 

 Conceptual Design Report: A brief and concise report, which includes 

information about the conceptual design process of the UAV and the basic 

mission requirements, explained in a technical language. 

 Directorate: The Activities Directorate by which the Unmanned Aerial Vehicle 

Competition is conducted. 

 Autonomous Flight: Flight managed by software capable of making its own 

flight decisions without any need for an UAV pilot. 

 Manual Flight: Flight under full control of an UAV pilot.  

 Consent Letter:  The acceptance and permission document for all team 

members under the age of 18 participating in the competition signed by their 

parents/guardians and sent to TUBITAK, 

 Fixed Wing UAV: Aircraft in which all or significant amounts of the lifting power 

is taken from the wing system, and the ailerons on the wings are capable of 

turning. 

 Letter of Commitment: Agreement signed by Team Captain and send to 

TUBITAK with wet signature and its annexes, that adheres to the rules of the 

UAV Competition.  

 Team: The group consisting of the team captain and other team members, 
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 Team Captain: The person who is determined by the team and responsible for 

communication with TUBITAK, will take responsibility for the administrative and 

financial issues of the team, and is obliged to be in the competition area during 

the registration and technical inspections during the competition week. 

 Rules Booklet: The booklet in which the rules, procedures, and obligations of 

the competition to be held are explained. 

 Team Member: Each person in the team. 

 Buffer Zone: The zone between the flight zone and the no-fly zone, which is 

allowed to enter and exit for a short time and left for precaution to prevent the 

flight from the zone. 

 TUBITAK: The Scientific and Technological Research Council of Turkey.  

 Flying Zone: The area in which all flight missions will be carried out, which is 

limited to the coordinates to be announced before the competition, up to 5 

meters above the ground level.   

 Flight Referee: Advisory and Assessment Committee member who is 

responsible for controlling the flight missions in the competition area. 

 No-Fly Zone: Area outside the flying zone where the team is considered 

unsuccessful for the attempted mission in the competition if the UAV enters.   

 VTOL UAV: Unmanned aerial vehicles that can take off and land vertically, can 

fly horizontally at forward speeds comparable to conventional aircrafts, and 

whose wing / engine angles can change. 

 Competition: The UAV Competition. 

 Instruction: The instructions about the activities conducted by the Scientific and 

Technological Research Council of Turkey, Science and Society Division.  

 

9.RELATED LEGISLATION 

 Directive on Activities to be carried out by TUBITAK Science and Society 

Presidency, 

 International Unmanned Aerial Vehicle Competition Rules Booklet 
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In case of situations not specified in any instructions, ACC or TUBITAK decisions are 

implemented. 

10.CONTACT 

 Application, report and video upload: https://www.t3kys.com/tr/ 

 Announcements and Information: www.teknofest.org 

 Questions: uavturkey@tubitak.gov.tr 

 

 

 


