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IDE (Innovation, Design and Engineering) Series is a national technology and engineering competition
event. The aim of the competition is to challenge students on problem solving across domains such as
electronics, programming, and mechanical design.
Due to the ongoing Covid-19 situation, IDE Series 2022 will be held using an online format.
The spirit of the IDE Series is enabling our youths to apply the skills they have to solve problems, and in
IDE Series competitions, this is executed through the element of a surprise mission or previously unseen
challenge, which will be revealed only on the competition day. For IDE2022, there are 5 competition
events in the series, namely:
1.
2.
3.
4.
5.

IDE Robotics
IDE Sprint
IDE Maker
IDE Code Builder (Scratch 3.0)
IDE Code Hacker (Python 3.8)

IDE Series is open to Singapore schools, international schools (both local and foreign), and public teams.
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Innovation, design thinking,
electronics and
programming
Interviews to be scheduled
in Term 2 Week 9
Design & Technology,
Robotics and Infocomm
Clubs

Competition Area

LEGO® mechanical design and
computer programming

LEGO® mechanical design and
computer programming

Competition Date

24 May 2022
2PM – 5PM

25 May 2022
2PM – 4.30PM

Target

Robotics and Infocomm Clubs

Robotics and Infocomm Clubs

Platform

LEGO® Mindstorms/
SPIKE Prime

LEGO® Mindstorms/
SPIKE Prime

Arduino / BBC micro:bit

Scratch 3.0

Python 3.8

✓

✓

✓

✓

-

✓

✓

✓

✓

✓

-

-

-

-

✓

Individual

Individual

$35/student
($30 for Early Birds)

$35/student
($30 for Early Birds)

N/A

N/A

Primary
(Age 9-12)
Secondary
(Age 13-16)
Tertiary
(Age 16-19)
Team

Team (1-3 pax)

Registration Fee *
(Ends 29 April 2022,
2359hrs)

Additional Fee

$85/team
($65/team for Early Birds)
$100 for Robotics Playfield.
Recommended to have 1
playfield per 3 teams.

$100 for Sprint Playfield.
Recommended to have 1
playfield per 3 teams.

$20 for LEGO Brick Props
(Optional)

$20 for LEGO Brick props
(Optional)

N/A

Block-based Programming

Text-based Programming

26 May 2022
2PM – 4.30PM

27 May 2022
2PM – 4.30PM
Robotics/Infocomm Clubs,
ALP students, Computing
students.

Robotics/Infocomm Clubs, ALP
students, Computing students.

* Additional 20% discount per team registration for schools registering for the first time.

Due to Safe Management Measures, IDE 2022 cannot be conducted physically, hence IDE Challenge and IDE Mech Wars will not be held this year. They will
return once physical events are allowed.
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IDE Robotics involves building and programming robots to achieve
objectives that are revealed only on competition day. Part of the
competition objectives will be revealed ahead of time so that
students can make adequate preparations, but some of the
objectives will only be revealed on competition day. This year,
students will have 120minutes to make practice runs for their robots
before filming their final robot run for submission.

IDE Maker is a competition for students aged 9-12 and 13-16
centring around the popular Arduino or BBC micro:bit
microcontroller platform to design and program a project prototype
based on the competition theme for the year. Teams will have to
create a video of 2 minutes or less to explain their project. Teams
will present and showcase their prototype through virtual
judging using Zoom platform.

IDE Sprint is a fast-paced robot racing competition using the LEGO®
Robotics platform. Teams have 1.5 hours on the competition day for
calibration and to adjust their programs to create the fastest line
tracing robot. This year, teams will not just be challenged to have
their robot make the fastest run, but some strategy is involved in the
route that is taken to achieve the highest possible score in the
shortest possible time.

IDE Code Builder and Code Hacker are two new categories this year.
IDE Code Builder is based on Scratch 3.0, and will be available for
Primary and Secondary teams, while IDE Code Hacker is based on
Python 3.8, and is available for Secondary and Tertiary teams.
Students will code based on a series of computing-based questions,
and teams will be awarded points for each working code that is
submitted.
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This year, we will be holding both IDE Robotics and Sprint via an online platform. Participants must be
physically present at a suitable location of their choice with their robots and a playfield and logged onto
Zoom. Participants will be briefed on the task and monitored through Zoom during the duration of the
competition.
During the time duration, participants may film their robot run at any time, and as many times as they
wish. At the end of the time duration, no more practice or filming runs may be conducted. Participants
will then submit their best video for judging before logging off from Zoom. A teacher or coach may assist
in the uploading/submission of video.

All organisations participating in this year’s IDE Robotics and IDE Sprint must either purchase or print
at least 1 playfield mat to be used during the actual competition day. It is recommended to have at least
1 playfield mat per 3 participating teams to minimise queuing and congestion on the playfield for
practice and filming during the actual competition day.
Playfield tables with walls will not be required, but participants who have such a table are allowed to
use them. This year’s mission is designed such that the table will confer no advantage or disadvantage.
Participants who do not possess such a table are recommended to perform their robot runs with the
playfield mat on a flat floor to ensure that the robots run reliably.

All teams are required to have the following on competition day:
1) Reliable Wi-Fi or internet access
2) One laptop/tablet/camera phone/webcam per team from which to log on to Zoom (Participants
are required to stay connected to Zoom throughout for monitoring participants + playfield area)
3) One camera device from which to film the robot run
4) Tripod for filming device (Optional)
5) Playfield mat (shared between other teams within the organisation)
6) Necessary LEGO Robotics equipment and laptops for building and programming

Registration and Category
Briefing
Props Preparation +
Practice run + Filming Time
Video upload and submission
(no further robot runs during
this time)

15 minutes

15 minutes

120 minutes

90 minutes

Up to
20 minutes

Up to
20 minutes

Teams must book a Pre-Competition Setup session. This session is meant to ensure that the school has
adequate logistics and has set up all the cameras correctly for the competition. Teams will also be
orientated regarding how to upload their video files for submission. Note that teams will not be
allowed to compete unless they have attended this setup session. Not all team members need to be
present, 1 student and 1 teacher/coach per team will suffice.
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The competition mission consists of several scoring elements and tasks wrapped around a central theme.
Using the LEGO® Mindstorms NXT, EV3 or LEGO Education SPIKE Prime robotics platform together with
their imagination and creativity, students will devise the most efficient strategy to deliver the mission
objectives and maximize their results. The competition will be divided into 2 categories, namely Primary
and Secondary with missions of different levels of difficulty.
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Partial mission objectives will be revealed in the IDE Robotics 2022 competition manual. It will be
available for download by 14 Feb. The printable playfield is also available for download on our website.
The remaining surprise mission objectives will be announced on the competition day. The playfield
dimensions are 236.2cm x 114.3cm.

Download printable playfield and competition manual from https://ideseries.org/ide2022
Teams will have 120 minutes of preparation time on the actual competition day to build, modify and
program their robot before their competition run. Teams are allowed to bring along a pre-built and
pre-programmed robot for the competition day.

Skills required for IDE Robotics:
•
•
•

Line following (single/double light sensor)
Building of robot attachments (Forklift device)
Colour Scanning (Secondary Category)

Equipment Required:
•

•
•

•

Robotics set with
o Light sensors and/or colour sensors
o 2-3 Motors
Laptop for programming
Second device with camera for Zoom (one per team). Can use the following:
o Laptop
o Phone with stand
o External Webcam
Separate camera for filming (preferable to use phone camera or digital Camera)

NOTE: Teams must be logged onto Zoom for the duration of the competition, and team members +
playfield must be clearly visible in the webcam at all times.
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IDE Robotics Props
You are required to have the following props. If your organisation has a WRO Brick Set, you do not need
to purchase new bricks. If your organisation needs to purchase the props, you may do so from us.

Red
Blue
Green
Yellow

2 X 4 Brick
7 pieces
7 pieces
7 pieces
7 pieces

2 X 4 brick

1 X 6 Brick
8 pieces
8 pieces
8 pieces
8 pieces

1 X 6 brick

IDE Robotics Props will be constructed as such.
Details will be in the Robotics manual which will be released at a later date.
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IDE Sprint is a fast-paced robot racing competition using the LEGO robotics platform. Teams have 90
minutes on the competition day to calibrate and adjust their programs to create the fastest robot that
follows the line. This year, teams will not only have to tune their robot to make the fastest run. They will
also have to strategise and plan for the fastest route based on the surprise rules given on competition
day.
Primary and Secondary teams will be judged independently within their own categories.

Download printable playfield from https://ideseries.org/ide2022
Finalised Rules
Since IDE Sprint runs on a Surprise Rule format, the exact rules will only be given on the actual
competition date. However, teams may pre-build their robot, and prepare part of their program for the
competition, and are expected to adapt their pre-built robot and prepared program to the
requirements of the final competition rules.
IDE Sprint Props Required
This year, IDE Sprint will require a total of thirty-two 2X4 Lego Bricks. Teams may use any colour for
these props. These bricks may be purchased from us if necessary. If your organisation has a WRO Brick
Set, you can use the bricks from that set.

2 X 4 brick
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Teams are required to log on to Zoom with a webcam clearly showing the team and their playfield for
the duration of the competition. Using a separate camera, teams may take a video of their robot run at
any point during the competition.
At the end of the time limit, teams will submit a video of their best robot run. A laptop with a stopwatch
timer app must be clearly visible in the video. Teams will start the robot a distance behind the start line.
Teams are to start the timer app before starting the robot.

Robot controller starts
the robot a distance
behind start line

Start line

Judges will pause the video at the exact frame where the robot crosses the start line and record the
start time as shown on the timer. Teams are to ensure that their timer is clearly visible in the video. If
the judge cannot clearly read the start time, the submission will be disqualified.

Judges will pause the video a second time to record the end time when the robot crosses the ending
line. The total time taken will be calculated as such: Elapsed time = End time – Start time
If the robot should stray away from the line, no points will be awarded for the run. The robot is
counted as having strayed if the line is not between both driving wheels. Where the video is unclear,
judges’ discretion is final.

Line path not between
driving wheel, attempt
is disqualified.
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(Previously known as IDE Junior Maker and IDE Maker)

IDE Maker is a competition aimed at encouraging a new generation of makers to solve problems through
technology. Students will be using the Arduino or BBC micro:bit microcontroller board. In this
competition, students will design and program their microcontroller project based on the competition
theme.

The theme for this year’s challenge is “Smart Solutions to improve commuting in Singapore”. This
could include innovations that tackle the environmental sustainability of transport in Singapore, or
innovations that tackle aspects of safety, convenience or efficiency of transport.

Teams are to design and prototype a device as a solution to the concept. This prototype need not be fully
functional, but it must be sufficiently functional to demonstrate a proof-of-concept. This year, teams will
have to prepare 2 things:
1) Promotional Video
2) Zoom Presentation
Teams are to adhere to the video and showcase submission guidelines. For past competition videos, you
may refer to our YouTube channel.
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Teams are to prepare a video to be submitted one week before the competition day. This will be posted
on social media for audience to vote. Points will be awarded based upon the popularity of promotional
video.
Video Guideline
• Maximum Duration: 2 minutes
• Include IDE2022 image at the start of the video for
at least 1 second.
• Details for video submission will be sent to
participating teams
• Google Drive folder for video submission will be
sent to registered teams

Teams this year will be judged through a virtual
presentation. Teams must prepare a powerpoint
presentation for this. Teams are required to demonstrate
their prototype through the webcam during the
presentation. Each team will be given a 10 minutes
time slot (7 minutes presentation + 3 minutes Q&A).
Note: teams must do a live show-and-tell of their
prototype during the interview. Teams are NOT to play the
promotional video during the presentation.

Teams will be assessed based on the following criteria:
1.
2.
3.
4.
5.
6.
7.
8.

Novelty & Innovation
Design and Aesthetics
Usefulness & Impact Factor
Cost Effectiveness
Presentation
Relevance to Theme
Quality of Implementation
Popular Vote

Rubric 1 to 7 will be based on scoring by the judging panel, while Rubric 8 will be determined by popular
vote based on video submission. Primary and Secondary teams will be judged within their own
categories.
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IDE Code Builder is an individual competition aimed at testing participants’ ability to plan and execute
programs. Questions may revolve around physical/visual manipulation of sprites via program, or they
may involve manipulation and operations on data variables.

Participants must be logged on to Zoom with webcam and shared screen for the duration of the
competition.
Participants will be given 90 minutes to complete a set of programming questions. These questions will
be ranked Easy, Medium and Hard. Each question will have points awarded based on their difficulty.
Note that points will only be awarded based on the program’s output and not based on the efficiency or
logic of the algorithm.
Participants are not expected to complete all the questions, and we would hence encourage them to be
tactical about choosing or prioritising questions to complete. Participants will ensure that all the
programs are submitted correctly before logging off from Zoom.

Participants are required to be very familiar with the standard programming proficiencies:
-

When Green Flag clicked/When (key) pressed
If/Else
Forever/Repeat until/Repeat (x)
Wait (x) seconds/Wait Until
Variables

Participants may also need to be familiar with the following to answer some of the questions:
-

String manipulation (showing text using the ‘Say’ block, or storing/joining text)
Lists (making, adding and editing lists)
Pen extension
Sprite coordinate system
Moving (x) steps and turning (x) degrees
Sensing if sprite has touched various entities
Using/deleting clones of sprites
Ask user for input blocks

Participants must also be familiar with the following computer operations:
-

Downloading or uploading files to Zoom
Unzipping files

Note that we only allow a teacher to assist if participant is facing difficulties with computer operation.
It is advisable for participants to be familiar with the computer system to be used for the competition.
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Sample Question 1:
Make a program that asks the user for the base and the height of a triangle, and then the program
should calculate the height of the triangle.
Sample Question 2:
Make a program with a computer sprite (Design your own or use an appropriate picture from Google
Images).
At the start of the program, set the password to be abc123.
Using the computer sprite, ask for a password and wait. If the user keys in the correct password, have
the computer sprite say ‘Welcome!’ Otherwise, say ‘Access Denied’.
Sample Question 3:
Add a Basketball Sprite to your program. Make a bouncing ball program such that the ball drops from
the top of the screen (Y=150).

-

Each time the ball touches the bottom edge of the screen it should bounce back up.

-

When the ball bounces, it should bounce back to only half the height of its previous maximum
height.

-

This should repeat forever.

Sample Question 4:
Using the Pen-Down function, write a program where the Cat sprite moves and draws a shape based
on a randomly generated number between 1 - 9. The random number will determine the number of
sides the shape has (eg. 3 = Triangle, 4 = Square, 5 = Pentagon, etc.).
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IDE Python is a competition that tests participants on their problem solving and computational thinking
using Python. Participants will be required to write code to solve a computational task presented in a
question.
IDE Python Categories:
•
•

Secondary (13 – 16 years old)
Tertiary (16 – 19 years old)

Participants will compete as individuals, and they will be given 90-minutes to complete as many
questions as they can. Points allocated for each question will be clearly stated. The questions will be
grouped into Easy, Medium and Hard, each question having its own points based on difficulty.
Participants are not expected to complete all the questions and are advised to be tactical in choosing
questions.
For this competition, Replit will be used for coding. Replit is currently using Python 3.8. Participants
will be required to share their screens and keep their webcams on for the duration of the competition.

Participants will be awarded points based on their final output and not based on efficiency and
complexity of their program. No points will be awarded in the event that the output is incorrect.
Points will only be awarded if their output matches that of multiple test cases.

Participants are required to be very familiar with the standard programming proficiencies:
•
•
•
•
•
•
•
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Input and Output
If/Else, and Loops
Arithmetic and Logical Operators
Random module
String processing and formatting
Functions and Recursion
File Input/Output
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Participants will be required to submit all their work by the 90-minute mark of the competition.
Submission will be made through the online Replit IDE. Any submission after this point will not be
accepted.
Note that participants are expected to be familiar with computer operations such as downloading and
file zipping/unzipping. Participants are expected to be sufficiently orientated to the computer system
they will use for the competition, as well as using Replit.
Sample Question 1:
Write a program that is able to find prime numbers. First, it will ask the user to input a number. Then, it
will find the corresponding prime number (i.e. 2 being the first, 3 being the second… etc.) and it will
print this prime number.
Sample Question 2:
Write a program that creates 10 random numbers between 1 – 100. Thereafter, it will print the 5
numbers on the screen. Next, the program will automatically sort the numbers from low to high, and
then print the 10 numbers on the screen.
One way in which you can perform the sorting is as follows:
Taking a random set of numbers: [1, 91, 59, 86, 26, 36, 8, 21, 70, 52]
Step 1: Check if the first digit is larger than the second digit. If so, swap them. If not, leave them in place.
Step 2: Check the second digit against the third, third against fourth, and so on until all digits are checked.
Step 3: Repeat the above for all digits again until no more digits get swapped. Then, this means that the
list is completely sorted.

Sample Question 3:
Write a program that asks the user for a UserID and password.
-
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At the start of the program, there should be 3 UserIDs and 3 passwords.
If the user enters a UserID and its corresponding password correctly, the program will ask the
user if they want to change their password.
If the user indicates to change password, the program will prompt for a new password
Then, program will prompt the user to re-enter the new password. If both the new password
and re-entered password are correct, the program will change the password for the user.
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General:
1. During the competition, all teams must look after their own personal property, team
construction and materials. Any member(s) of the competition who is/are caught in the act of
sabotage, theft or mischief, whether to cause harm to other participating teams or not, will be
dealt with by the competition organisers and may subject the team to disqualification.
2. No external help is to be rendered in this competition. This includes receiving direction,
contribution, construction of any kind from any party or person not belonging to the team.
Failure to comply with this rule will be dealt seriously and may subject the team to
disqualification.
3. Teacher Mentors (TMs) are allowed to be present as moral support as well as technical support
(as does not pertain to the competition), however TMs are not to instruct or guide students in
any way with regards to the competition.
4. All decisions by the competition officials and organising parties are final.
5. Each team will be provided separate tables that are adequately spaced apart during the
competition. Teams are NOT allowed to mingle with other teams on the competition day and are
always to ensure safe distancing between teams during the competition.
6. Display markers will be placed for teams to queue for their robot testing on the playfields.
IDE Robotics & IDE Sprint
1. Teams are expected to bring their own LEGO® Mindstorms NXT or EV3 or Robot Inventor or
SPIKE Prime Sets, batteries and laptops. No sharing of robots between teams allowed.
2. Each robot is only allowed to use one controller (either Mindstorms NXT or EV3 or Robot
Inventor or SPIKE Prime). However, the number of motors and sensors is not restricted. No
multiplexing of motor or sensor ports allowed.
3. List of Approved Sensors and Motors (Table 1)

NXT Large Motor

NXT Light Sensor

NXT Touch Sensor

NXT Ultrasonic
Sensor

NXT Color Sensor

EV3 Large Motor

EV3 Light/Color
Sensor

EV3 Touch Sensor

EV3 Ultrasonic
Sensor

EV3 Gyro Sensor

EV3 Medium Motor

Hi-Technic Color
Sensor

Large Motor

Medium Motor

Color Sensor

Distance Sensor

Force Sensor

4. Only LEGO® branded elements may be allowed to be used for the robot.
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5. Before each run, an inspector will check the robots for any non-LEGO® or non-approved
parts/accessories. Team may face possible disqualification or point deduction if the parts cannot
be removed.
6. The size of the robot will be strictly limited to 25cm x 25cm x 25cm at the starting area. All
extensions beyond the size limit must be deployed autonomously.
7. Teams have 1.5 hour for IDE Sprint and IDE Robotics to prepare their robots on the competition
day. Following which the robots will be caged in and no further modifications may be made.
8. Robots are to be completely autonomous and finish the mission without interference from any
external influence.
IDE Maker
1. Hardware:
a. Any Arduino board model (e.g. Uno, Mega 2560, Leonardo, Mini, Nano etc.) and custom
Arduino boards (e.g. Maker UNO)
b. BBC micro:bit
2. Programming: No limitation on software or programming language.
3. Additional shields, add-on hardware components are allowed.
4. Teams are to prepare their own presentation materials for the virtual judging on competition
day.
5. Project prototype must be held and shown by one of the team members during virtual judging.
IDE Code Builder & IDE Code Hacker
1. Students are to keep their screens shared throughout the competition.
2. No external help is to be rendered in this competition. This includes receiving direction and
contribution of any kind from any party or person not belonging to the team. Failure to comply with
this rule will be dealt seriously and may subject the team to disqualification.
3. Communication between TMs and students is not allowed during the competition time.
4. All decisions by the competition officials and organising parties are final.

Primary Category
•
•

Age 9 to 12 years (in 2022)
IDE Robotics, IDE Maker, IDE Sprint, IDE Code Builder

Secondary Category
•
•

Age 13 to 16 years (in 2022)
IDE Robotics, IDE Maker, IDE Sprint, IDE Code Builder, IDE Code Hacker

Tertiary Category
•
•

Age 16 to 19 years (in 2022)
IDE Code Hacker

Team Registration
•
•
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Up to 3 students and 1 Teacher Mentor (TM) per team.
The same TM can be registered for multiple teams
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Early Bird Registration deadline
Registration Deadline
IDE Maker Video Submission
IDE Maker Presentation
IDE Robotics Competition Event
IDE Sprint Competition Event
IDE Code Builder
IDE Code Hacker
Announcement of Results & Prize Presentation

25 Mar 2022, 2359 Hrs
29 April 2022, 2359 Hrs
16 May 2022, 12 Noon
Presentation slots to be scheduled for each
team between 16 – 20 May 2022
10 minutes presentation slot (Online)
24 May 2022, 2pm – 5pm
25 May 2022, 2pm – 4.30pm
26 May 2022, 2pm – 4.30pm
27 May 2022, 2pm – 4.30pm
30 May 2022

Online on Zoom. Dates and Zoom links will be disseminated prior to the event.
All schools/organisations are to ensure that participants have the available computing resources (e.g.,
Wi-Fi, laptop, camera) as well as logistics (e.g., Playfield, props) for the competition. Participants who
do not have the necessary resources may be barred from participating.

Teams must book a Pre-Competition Setup session. This session is meant to ensure that the school has
adequate logistics and has set up all the cameras correctly for the competition. Teams will also be
orientated regarding how to upload their video files for submission. Teams which do not attend this
session will be barred from competing on competition day. Note that not all team members need to be
present – 1 teacher/coach and 1 student will suffice. This session is expected to last for no more than
30 minutes.
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All award categories are not mutually exclusive. For example: A team may be awarded both the “Design
Award” and “Judges Special Mention Award” for the IDE Maker Competition. Prizes are subjected to
adjustment by the organisers and will be updated on the competition website.

Awards
Championship Award

Prizes
First to Third:
Competition Trophy, Medals
Innovation Award
Trophy & Medals
Design Award
Trophy & Medals
Engineering Award
Trophy & Medals
Judges’
Special
Mention Certificates
Award

Prizes
First to Third:
Competition Trophy, Medals
Fourth to Tenth Position:
Ranking Certificates

Prizes
Gold Award (>80% of total score)
Certificate of Achievement
Silver Award (>65% of total score)
Certificate of Achievement
Bronze Award (>50% of total score)
Certificate of Achievement
*The organisers may, at their discretion, modify the category of awards, and/or the award itself
depending on sponsorship level.
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Registration for IDE2022 closes on 29 April 2022.
Please take note of the following registration rules:
1. The organizers reserve the right to reject any teams that do not fulfil the registration criteria.
2. Special invoicing arrangements may be made using our registration form.
3. No changes to the registration form will be allowed after 29 April 2022.

1. Spike Prime
a. Spike Prime - $650
b. Spike Prime Expansion - $250
c. Spike Prime + Expansion - $890
2. GP Batteries - $2.20 per pack of 6
3. Playfield props
a. $15 for IDE Sprint props
b. $25 for IDE Robotics props
To register for this competition, please visit our website at: www.ideseries.org

For competition enquiries, contact: ide@nullspace.com.sg
For urgent matters:
Clement Low
IDE Organising Head
HP: +65 9172 0421
Edmund Koh
IDE Asst. Organising Head
HP: +65 9066 3641
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