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1 SINGAPORE AMAZING FLYING MACHINE COMPETITION (SAFMC) 2010 

1.1 Introduction 

Singapore Amazing Flying Machines Competition (SAFMC) is an exciting and unique 
event organised by DSO National Laboratories and Science Centre Singapore, and 
supported by Defence Science and Technology Agency. SAFMC is the nation s 
search for a flying wonder! Opened to all schools and students who want to reach for 
the sky, this annual competition promises loads of fun starting with special talks, 
workshops and live demonstrations. 

1.2 Categories 

A  Primary Schools (Primary 3 onwards): Paper Plane 

 

Fold paper planes to achieve the longest flight endurance, to perform loops 
and to achieve precision flight. 

B 

 

Integrated Programme (IP) / Secondary Schools: Un-powered Glider 

 

Design and build a small un-powered glider of limited wingspan to be bungee 
from a launcher to achieve the longest range, the best track and the optimal 
performance. 

C  Secondary Schools / IP / Junior Colleges / Institute of Technical Education: Radio 
Control Flight  

 

Design and build a small remote-controlled air platform to fly and manoeuvre 
through a series of obstacles. 

D 

 

Polytechnics / Universities: Fly-by-video / Automated 

 

Design and build a small air platform (Fly-by-video / Semi-autonomous / fully 
autonomous) capable of completing a series of tasks, identifying items and 
precision release of consignment. 

E 

 

Open: Unconventional 

 

Design and build a unique and innovative air platform to perform a series of 
tasks. 

1.3 Format of Competition 

After the Challenge Announcement in October 09, teams will work on the different 
aspects of the competition, the Challenge and the Presentation. 

For the Challenge aspect, the teams are to design, build and fly their flying machines 
to overcome different challenges for different categories of the SAFMC events. Their 
flying machines will compete with one another during the six-day challenge week.  
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For the Presentation aspect, besides building the flying machine, the teams are to 
present their flying machine design and their learning journey in this competition to a 
panel of judges.  

Teams are encouraged to give equal attention to both the Challenge and the 
Presentation aspects of the competition. 

The top team from each category will be bestowed with the championship award on 
the final day of the SAFMC. 

1.3.1 Presentation Week (8  12 Mar 10) 

During the presentation week, teams will be allocated a specific time slot to present 
about their flying machine in Science Centre Singapore. Teams will present to a 
panel of judges the work they have done for this competition. These teams will be 
assessed for a number of awards. These include: 

a. The Most Creative Award  

b. The Theory of Flight Award 

c. The Best Aesthetic Award 

d. The Best Presentation Award 

The presentation session consists of the preliminary round and the final round. 

During the preliminary round, teams will be allotted a specific time slot on one of the 
days to make their presentations to a panel of judges on the work they have done for 
this competition.  

After the preliminary round, outstanding teams will be shortlisted for a final round of 
presentation. During the final round, teams will be allotted a specific time slot to make 
their presentations to a panel of judges, with focus to the award they are being 
shortlisted. 

Each team is given only TEN (10) minutes (FIVE (5) minutes for presentation, FIVE (5) 
minutes for Questions & Answer session) for the preliminary and final rounds. 

Each team will need to bring its own laptop as well as their flying machines that they 
are using in the competition. No setup time will be allocated and the team is expected 
to load, prepare and ready the presentation slides in the laptop before entering the 
presentation room. Presentations using posters will not be allowed. The presentation 
plays an integral part for those teams who wish to vie for the SAFMC Championship 
Award. 

The Chief Referee for each category reserves the right to deduct points in each of the 
award category if the flying machine used in the Challenge Week is drastically 
different from the flying machine presented in the Presentation Week. 

1.3.1.1 For Category A only 

At the allocated time slot, the team shall report to the Folding Point. At the Folding 
Point, SAFMC official will supply the team with the required SAFMC papers (Standard 
80 GSM A4 size paper). Each team is given a total of SIXTY (60) minutes for them to 
fold up to a maximum of SIX (6) paper planes for the various missions and ONE (1) 
additional paper plane for the Best Aesthetic Award. The six mission-based paper 
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planes will be used throughout the competition, for both the presentation and 
challenge rounds. The planes will be stored and quarantined in a box given by 
SAFMC official for the challenge rounds after the presentation. No books, manuals, 
note and any material related to folding instruction is allowed in the Folding Point.  

1.3.1.2 For Category C, D and E only 

During the presentation at the allocated time slot, the team will be assessed on the 
airworthiness of their constructed flying machine based on the following criteria: 

Criteria Areas of Consideration 
Airworthiness Centre of Gravity (CG) balancing 

Yaw control 
Pitch control 
Roll control 
Throttle control 

 

1.3.2 Challenge Week (15  20 Mar 10) 

Teams will spend a full day at the competition venue, Annexe Building in Science 
Centre Singapore during the challenge week. They will be informed of their allocated 
competition day prior to the challenge week.  Teams should make sure their touch 
point contacts are registered. 

Each team will be assigned a booth located within the main competition hall. The 
booth is the team s pit where the team works on their flying machine. 

Teams should expect the following during the course of the competition day: 

 

The competition hall will open at 8 am. Only registered team members of the 
participating teams can enter the competition hall from 8am to 6pm. There is a 
quarantine period in the morning and in the afternoon.  

 

As for spectators, there is a separate entrance to the spectator hall. 

 

No trial runs will be allowed on the flying areas. For categories involving 
wireless transmission, all transmitting devices MUST be surrendered to 
SAFMC officials. No transmitting devices, including spares, will be allowed in 
the competition hall. 

 

No team is allowed to charge batteries within the competition hall. The team is 
required to bring sufficient batteries for all the missions. 

1.3.3 General Rules 

 

There is no limit to the number of entries from each school or organisation. 

 

Each member can only participate in one team within a category. However, 
the person can participate as member in different categories, i.e. a person can 
be a member for a team in Category B and another team in Category C but 
the person cannot be a member for two teams in Category B. 
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Teams are allowed to take part in categories higher than their educational 
standard, i.e. Primary school students are allowed to take part in Categories B, 
C, D or E. Secondary school students are allowed to take part in Categories C, 
D or E. 

 
Staffs from DSO National Laboratories and Science Centre Singapore are not 
allowed to participate in SAFMC. 

 
The organisers reserve the right to amend the rules and regulations. However, 
all teams will be informed of such changes 4 weeks prior to the start of the 
competition. 

 

Cash prize will be awarded equally to each participant in the team, while non-
cash prize will be restricted to one each per participant in the team. All 
participants must register their names with Science Centre Singapore by 31 
Jan 10.  
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2 CATEGORY A: PAPER PLANE 

2.1 Category A Challenge 

The team is expected to fold paper planes to achieve the longest flight endurance, to 
perform loops and to achieve precision flight. 

2.1.1 Competition Setup 

Figure 2.1 shows the competition setup for Category A. The paper planes are 
required to perform 3 missions, namely: 

 

Endurance  Challenge is to achieve the longest flight time. 

 

Precision landing  Challenge is to achieve the closest landing to target. 

 

Acrobatics  Challenge is to achieve the most loops around a pole. 

 

Figure 2.1: Competition Setup of Category A 

2.1.2 Competition Arrangement 

Teams should expect the following during the course of the competition day: 

 

All teams shall go to a Reporting Point for allocation of their team booth and to 
obtain the competition schedule for their teams. The teams will also be 
collecting the box containing the paper planes made and quarantined during 
the presentation week. After the completion of the missions in the morning, 
the box with all the paper planes will be quarantined again during lunch time. 
The box will be returned back to the team after lunch for the mission in the 
afternoon. 

 

At the allocated competition schedule, the team shall report to the Inspection 
Point. A flying machine inspector shall check the paper planes for any 
violation with the category rules and regulations. After inspection, the team 
and their paper planes will be quarantine in the Holding Area prior to the 
mission. 
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Each team must complete THREE (3) attempts for each mission during the 
competition. An attempt starts when the paper plane leaves the hand of the 
thrower. Only one paper plane can be launched at each attempt. Each team is 
given a total of FIVE (5) minutes for them to perform each mission. After each 
attempt, the team is allowed to repair or modify the paper plane before the 
next attempt.  

 
Paper plane can only be launched by hand unaided from a raised platform. No 
run-up, fast walk or jump out from the raised platform as part of the launch is 
permitted. 

 

After each mission, the teams and their paper planes will return to their 
respective team booth. 

2.2 General Rules and Regulations 

1. Each team consists of TWO (2) to THREE (3) students. 

2. The team members must be from the same school at the time of the 
competition. Students graduating in Year 2009 cannot register as the 
competition is held in Mar 10. 

3. Each team is to make TWO (2) same paper planes for each mission as follows: 

a. Endurance  longest flight time 

b. Precision landing  closest landing to target 

c. Acrobatics  most horizontal loops around a pole 

4. Paper planes will be made according to the following rules: 

a. Each paper plane is made from no more than one standard 80 GSM 
A4 size paper provided by the SAFMC officials. Use of own paper is 
not allowed. 

b. Crayons, colour pencils and markers, together with small amount of 
sticky tape, paper clips, stapler or glue may be used but will not be 
provided. No other materials allowed. 

c. The tape may be cut up into smaller pieces and use to hold down folds 
only. The tape is neither allowed to use for laminating a surface, nor 
used as a control device such as a trim-tab or flap. 

d. No external propulsion (rubber bands, electric RC motor etc.) allowed. 
Paper planes can only be launched by hand and unassisted (by 
catapult etc) 

e. Crushed paper is not allowed to be used as a paper plane for the 
competition. 

f. Paper once cut and detached from the sheet of A4 paper, cannot be 
re-attached back to the paper plane by any means (eg using sticky 
tape, paper clips etc).  This is to prevent the use of more than one 
sheet of A4 size paper for one paper plane. 
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2.2.1 Competition Day 

1. No teams will be allowed to step into the flying area at all times during the 
competition.  Non-compliance may lead to disqualification. 

2. Teams shall make sure their touch point contacts are contactable and must be 
present at their team booth 15 minutes before the allocated time.  Latecomers 
may lead to disqualification. 

2.2.2 Flying Machine Inspection 

1. Before each mission, a flying machine inspector will check the paper planes 
for compliance with the Rules and Regulations. 

2. In the event of the paper plane fails the inspection, the team is given FIVE (5) 
minutes to rectify the problem. If the team is unable to rectify the problem 
within the given timeframe, that mission will be declared as VOID. 

2.2.3 Scoring 

1. The endurance of the paper plane is the flight time measured from the 
moment the paper plane leaves the thrower s hand to the moment the paper 
plane first touches the floor or any other object. 

2. The precision points are awarded based on the position of the nose of the 
landing paper plane. The final position after the plane glided on the floor after 
the nose touches the ground is not taken into consideration. 

3. The acrobatics points are based on the number of horizontal loops the paper 
plane flew around a pole (counted to the nearest quarter-turn completed) 
before it touches the floor or any other object. Vertical loops are not allowed. 

4. The referees make all scoring decisions and their decision is FINAL. For 
arbitrary cases, the Chief Referee will have the FINAL say. 

2.3 Awards 

The judges make all scoring decisions and their decision is FINAL. For arbitrary 
cases, the Chief Judge will have the FINAL say. 

There is no limit to the number of awards that a team can win, but there may not be a 
winner for every award. 

The winning paper planes will be displayed in Science Centre for public viewing 
during the Award Presentation Day on 20 Mar 10. 

2.3.1 The Championship Award 

This is the most prestigious award that any team can win. It is bestowed on the team 
that embodies the spirit of SAFMC. Teams are considered for the Championship 
Award based on their overall excellence and total learning experience during the 
course of the competition.  
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Award Weightage 
Endurance 20% 
Precision 20% 
Acrobatics 10% 
Aesthetic 0% 
Creativity 15% 
Theory of Flight 15% 
Presentation 15% 
Microsoft Flight Logbook 5% 
Total 100% 

 

2.3.2 The Best Endurance Award 

For the team whose paper plane has the best flight endurance. The flight endurance 
of the paper plane is the flight time measured from the moment the paper plane 
leaves the thrower s hand to the moment the paper plane first touches the floor or any 
other object. The best flight endurance score is the average score of the 3 attempts. 

2.3.3 The Best Precision Award 

For the team whose paper plane is able to land nearest to the centre of the target 
patch on the landing strip. Target patch consists of 10 circular zones ranging from 2 
to 20 points. The precision point of the paper plane is awarded based on the position 
of the nose of the paper plane on the precision target patch. The best precision score 
is the average score of the 3 attempts. 

2.3.4 The Best Acrobatics Award 

For the team whose paper plane is able to make the most number of horizontal loops 
(to the nearest quarter-loops). The acrobatics points of the paper plane is awarded 
based on number of horizontal quarter-loops loops the paper plane flew around a 
pole before it touches the floor or any other object. The best acrobatics score is the 
average score of the 3 attempts. 

2.3.5 The Best Aesthetic Award 

For the team whose paper plane that is the most artistically decorated. As it does not 
contribute to flying qualities, it does not contribute to the scoring for the Championship 
Award.  

2.3.6 The Most Creative Award 

For the team that shows the most innovative and original design in their paper planes. 

Criteria Areas of Consideration 
Creativity Unique Design or Strategy 

Flair and Appearance 
Functionality 
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2.3.7 The Theory of Flight Award 

For the team that best demonstrates a sound understanding and the appropriate 
application of aerodynamic design principles, as shown by their paper planes. 

Criteria Areas of Consideration 
Aerodynamics Aerodynamics 

Control & Stability 
Design and Integration 

 

2.3.8 The Best Presentation Award 

For the team that best exhibit creativity, fluency, confidence and flair in the 
presentation of their team's work, and demonstrates that "WOW" factor during the 
interview sessions. 

Criteria Areas of Consideration 
Presentation Fluency 

Confidence 
Flair 

 

2.3.9 The Microsoft Flight Logbook  Award 

For the team that best captured its learning journey (using photos, videos, blogs, etc.) 
during the competition with Microsoft Live@edu. 
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3 CATEGORY B: UN -POWERED GLIDER 

3.1 Category B Challenge 

The team is expected to design and build a small un-powered glider (of limited 
wingspan) to be bungee-launched from a designated launcher to compete for best 
range, best track and optimal performance. 

3.1.1 Competition Setup 

Figure 3.1 shows the competition setup for Category B.  


