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RCJ InSitu League Official Rules 

1. Preamble 
 
The primary approach of this league is to train students not only to be capable in technical 
aspects but also to be good problem-solvers. Participants should solve the challenge, 
posed by the technical committee, with their imagination and creativity, using the 
provided components and devices. A store will be located in the league site To provide all 
required electronic and mechanical components for building the desired robot. In this 
year’s tournament, all teams have to use Arduino boards as their robot processor. So, the 
only processors available in the store will be the Arduino boards, and other types of 
processor are not available to buy. A unique virtual kind of money will be used to purchase 
components during the competition. In the first day of the tournament, a certain amount 
of this virtual money will be allocated to each team. The limited budget will force teams 
to manage their money correctly, and as a result, students will practice spending the 
resources on the essential things. Teams only should bring some primary equipment, such 
as a laptop, a toolbox and a power supply (or an appropriate adaptor) to the competition 
site. 
 

2. Team Size and Members 
 
Currently, all participants in the InSitu league must have less than 19 years old at the 
beginning of the competitions. In other words, only those born after December 5th, 1999 
can participate in this league. The maximum number of members for each team is 5. 
Violation of the age limit will result in the disqualification of the team. Therefore, if you 
have any ambiguity, feel free to contact the technical committee via our official E-mail. 
 
IMPORTANT NOTE: Only those who are registered as the “member” are allowed to enter 
the quarantine area. So, students won’t be able to be registered as “staff.” 
 

3. Qualification 
 
The qualification process will be meaningless, owing to the fact that all steps of the robot 
design and construction will carry out in the competition site. However, if the number of 
the registered teams goes beyond the league’s capacity, it will be fitted to the league 
capacity by methods such as Skype interview. 
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4. Competition 
 
In this league, participants do not need to build any robot before the beginning of the 
tournament. In the league site, there will be a working area for each team, in which the 
entire procedure of constructing robots will be carried out. All robots must be only built 
with the components available in the store. The note which is worthy of note is that there 
will be only Arduino boards in the store, and there won’t be any other types of 
microcontrollers. So, all robots must just be constructed using Arduino boards. In the 
early hours of each day, the subject of the design and construction of the robot will be 
announced by the technical committee, and teams have a limited time to build the 
desired robot. When the construction time elapsed, robots will be tested in the playing 
field, and earn points according to their functional quality. 
 
4.1. League site specification 

 
The InSitu league site consists of three sections, which will be described in the 
following parts. These sections are entirely located beside each other, and the 
entire place is quarantined that no one other than the league participants is 
allowed to enter. 
 

4.1.1. Work area 
 
A specific area will be allocated to each team as the work area. This area is a 
small workshop for participants. Each team will be given at least one table, 
enough seats, and a power strip. 
 

4.1.2. Test and competition area 
 
Since the subject of every day's problem is announced at the beginning of each 
day, the playing field will be gradually constructed during the tournament to 
prevent the problem from being revealed. A test field will also be available in 
the competition site in which teams can use it to test and calibrate their 
robots. Testing the robots on the playing field will not be permitted. At the end 
of the construction time, to evaluate robots and earn points, each team should 
test its robot on the playing field in the referee's presence. 
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NOTE: Although robots are not permitted to test on the playing field, teams 
are allowed to calibrate their robots on the playing field at the beginning of 
the competition. 
 

4.1.3. Store area 
 
Teams should get all the electronic and mechanical equipment required to 
build their robots from the store. To establish equality between teams, they 
will have only a limited budget, and they can buy items from the store only 
with the virtual money that they receive on the first day. In the end, the more 
teams save on money, the more points they will achieve. The limited financial 
budget of a team is a valuable practice for students to manage the cost of a 
project. 
 

4.2. Competition procedure 
 
RoboCup competitions are usually held in five days, and the first two days are set 
up days for testing and calibrating the robots. In this league, there is no need for 
a setup day, and it is technically useless. In this regard, the first day will be used 
for registration, residence, orientation, and also holding a meeting with 
participants. From the second day, the competitions of the InSitu league will 
officially begin and will continue until the last day of junior leagues competitions. 
More details about the procedure of each day will be presented in the following 
lines. 
On the first day, the teams will be positioned at their work area, determined by 
the technical committee, and after the introduction meeting, the virtual money of 
the league will be given to the teams.  
In the early hours of the second day, the first problem will be presented, and the 
league store will begin working. After studying and analyzing the problem and 
deciding how to build the desired robot, participants should go to the store and 
buy their required components using the virtual money they have. The items in 
the store are provided in a way to force the participants to trade off between the 
budget and performance of their robots. For example, there may be three 
different types of motors and three types of motor drivers at various prices in the 
store. Participants should choose the best option considering the final cost of the 
robot and performance as well. A team may focus mostly on the mechanical part 
of the robot and consequently, choose the best and the most expensive 
mechanical system; hence, due to the budget constraints, they have to select 
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cheap electronic parts. In the last hours of the second day, construction time will 
end, and all robots will be examined in the competition field. Each team will 
receive a score based on the functionality of its robot. Then, robots will be 
quarantined at the competition site, and the participants will leave the league site. 
The procedure of third and fourth days will be like the second day. Finally, each 
team will carry out three robotic projects which are not necessarily three distinct 
robots. They may add a new feature to their previous robot. 
On the last day, all teams compete with each other on the completed playing field, 
and the achieved points in this step will also be calculated in their overall score. 
Finally, the scores of all days along with the cost of the robot are calculated for 
each team by a formula, that will be announced before the beginning of the 
tournament, and will form the final score of the teams. The first, second and third 
teams will then be determined. However, if some of the teams demonstrate 
excellent performance in special abilities like teamwork, creativity, technical 
knowledge, and so forth, they will be honored an award known as the special 
award. 
 
NOTE: To prevent any possible cheating, the subject of every day's challenge, will 
be completely confidential, and will be announced only at the corresponding day. 
 

4.3. Selecting a subject or theme 
 
Building some robots during the competitions will probably improve the students' 
technical skills, but if we want to train more valuable students that will be useful 
for the human being, we should encourage them to concern about worlds' 
significant challenges and problems. 
Accordingly, for every year's competition, the technical committee will determine 
a theme. The theme will usually be one of the most significant problems that the 
world community faces with (for example climate change, water shortage, 
extinction of animal species, etc.). The technical committee will try to design the 
league's final competition and playing field so that the students feel the 
importance of these crises and solve them by their robots in a symbolic way. Every 
year's theme will announce officially before the beginning of the competitions, 
but the details of problems and robots that students should build will be secret 
until the proper day of competitions. This year's theme is "Saving endangered 
animal species from extinction." 
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4.4. Scoring criteria 
 

The final score of a team will calculate using below points: 

-    The score of designing the robot on the construction days  

-    Achieved score in the final competition 

-    Achieved score from budget management 

Using a formula, which is usually a weighted average, these three parameters will 
result in the final score of each team. Teams will be ranked based on the final 
score. Obviously, the scoring process in this league is entirely quantitative, and 
personal viewpoint will not affect the results. The exact details of the formula will 
be announced to the teams before the tournament. 

 

5. Required equipment 
 

Due to the InSitu league's essence, it may appear that teams should bring a 
complete set of all required components and tools, to the league site. To solve 
such a problem, the technical committee will provide a store in the league area. 
In this store, all the mechanical and electronic components needed to build a 
robot will be available, and teams can buy all their required parts from this 
marketplace. You should note the following notes about the store: 

- The components in the store are procured according to the competition 
subjects, and there will be several different types of each part available in the 
store. Participants have to choose items among them. For example, there may 
be three different types of motor drivers in the store. 

- As this league is based on Arduino boards, all the processors available in the 
store are Arduino boards. However, there will be several models of them like 
Arduino UNO and Arduino Nano. 

- Purchasing in the store will be done merely by virtual money, and the teams 
will have the same budget in this league. 

- Each team should pay its store budget during the registration process. It would 
be less than 100$. The exact cost will be announced in the next 
announcements.  
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- There will be no tools in the store. So, teams are required to bring a toolbox 
to the league site themselves. The toolkits should include soldering 
equipment, solder wire, wrench, screwdriver, wire cutter, and so forth. In the 
next announcements, the technical committee will publish a list of essential 
tools for the toolbox. Each team can use its own tools only with the permission 
of the technical committee. In order to prevent violation of the regulations, or 
because of the danger of some tools, the technical committee may refuse to 
permit using some of them in the league. 

- The team leader should make sure that students know how to use their tools 
safely, and the leader is responsible for any damage or hurt because of 
inappropriate use of the tools. 

- Students safety is our priority. Therefore, using hazardous materials (such as 
chemicals), as well as dangerous tools (such as big drills or utility knife) are 
forbidden.  

- There will be no power supply in the league store, and merely the battery is 
available to buy. So, if you are accustomed to using power supplies, be sure to 
bring yours. However, the technical committee recommends that a 12-volt 
adapter will also solve most of your problems. 

- You will need a laptop for programming. So, be sure to bring a laptop with 
yourself. 
 

6. Required Knowledge 
 

The most frequently asked question about the league is that "what is the minimum 
technical knowledge required to succeed in InSitu league?" 

The technical committee believes that all the students that love robotics can participate 
in this league with a little effort, and even if they don’t achieve any award, they will 
definitely acquire a lot of precious knowledge since this league can be considered as a 
three-day robotic workshop. But, to design and construct a robot with proper features, 
proficiency in the following cases will be sufficient: 

-    Understanding the basic principles of electronics such as current, voltage and Ohm’s 
law 

-    being familiar with resistors, capacitors, diodes, and transistors (as switches) 

-    being able to work with resistive sensors (like LDR) using the voltage divider circuit and 
Arduino's ADC. 
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-    The ability to work with breadboards, stripboards, and soldering electrical components. 

-    Working with Arduino boards and being familiar with the GPIO, ADC, LCD, PWM, 
Interrupt, and UART concepts. 

-    Setting up a simple connection between two robots using the HC-05 Bluetooth Module.  

-    controlling devices like high-power LEDs or relays by Arduino (using transistors, motor 
drivers or ULN ICs) 

-    Setting up and changing the speed of DC motors by an Arduino board (being familiar 
with motor drivers). 

-    Working with temperature sensors (LM35), light sensors (LDR), sensors for detecting 
black and white colors (IR sensors), distance measurement sensors (SRF, Sharp), collisions 
detectors (microswitches), and so forth. 

As was previously mentioned, if members of a team have such skills, they will easily 
construct the desired robots in the competition. Of course, those who are not 
experienced in these cases can learn them readily in the remaining time. 

 

7. Code of Ethics 
 
The technical committee strongly believes that knowledge and ethics are complementary. 
Therefore, ethical issues are quite important in this league. And any violation from the 
moral behaviors and fair play will result in disqualification of the team or some of the 
team members from the tournament. 
To prevent any possible cheatings, the technical committee will completely quarantine 
the league site, and only team members are allowed to enter the league area. If a person 
leaves or comes to the quarantine without the permission of the league officials, the 
technical committee can eliminate the person or even the entire team from the 
tournament. 
Other types of fraud and violation of the regulations such as talking to the people outside 
the quarantine area (via mobile phone, Email, Telegram, Skype, etc.) during the 
quarantine period will lead to the immediate disqualification of the team. 
Any team whose members use unauthorized tools and equipment will be panelized by 
the technical committee. 
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8. Knowledge Sharing 
Every year, many participants in various RCJ leagues leave the tournament without 
obtaining any reward and without presenting their efforts anywhere. The technical 
committee of the InSitu league has decided to provide a webpage for each team to 
respect their efforts. On this page, the technical committee will share teams' photos, a 
brief resume of their members, their final robot in the competition, and their ideas and 
innovations during the competition. We think it will be an excellent way to appreciate the 
students and encourage them to learn without considering the final result. 
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Appendix 
An example of the entire process of competition 

 
Competition theme: Water shortage crisis 

First Day 

League’s explanation, deployments of teams at pre-determined locations, answer to 
FAQs, and allocation of virtual money to teams. 

Second Day 

8 AM 
Task 1: “Create a robot that moves within the competition field. It should also be able to 
turn a small motor on by pressing a button on the gamepad. Note that the gamepad 
should connects to the robot wirelessly.” 
Description: Wireless control is available in the store. Participants can either buy the 
wireless controller from the store or make it themselves by using a Bluetooth module. It’s 
clear that the second method is more cost-effective than the first one, and the team that 
uses this method will save more money for the next days. For example, it can buy a better 
mechanical system with the saved money. 
6 PM 
Evaluating the robots and the scoring process: 
At this stage, each team will test its robot on the playing field in front of the referees. 
Then, the referees will give each team a score from 0 to 100 according to the robot’s 
performance. After that, the teams will put their robots in a quarantine place and leave 
the competition area. 
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Third Day 

8 AM 
Task 2: “Create a light follower robot with the following features:  
-    If the ambient light is constant, it will not move. 
-    If there is a brighter zone in the environment, it will move toward it. 
-    If the light illuminates from the top to the upside surface of the robot or an obstacle 
approaches the roof of the robot, it will turn on one motor.” 
Description: Light sensitive sensors (photocell), distance detection sensors (ultrasonic, 
sharp), and other components needed to build the robot are available in the store. Teams 
should buy them considering their cost. 
6 PM 
Evaluating the robots and the scoring process: 
At this stage, like the previous day, each team will test its robot on the playing field in 
front of the referees. Then, the referees will give each team a score from 0 to 100 
according to the robot’s performance. After that, the teams will put their robots in a 
quarantine place and leave the competition area. 
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Forth Day 

8 AM 
Task 3: "Build a set of two robots. Robot number one (Robot 1) is a manual robot which 
is driven by a remote controller. There is a bright LED (or lamp) located on the Robot 1 
which can be switched on or off by the operator. Robot number two (Robot 2) is a light 
follower robot that follows the light in all directions. This robot should be positioned 
under a water source (waterfall) with the help of Robot 1, and after taking a certain 
amount of water from the water source, discharges it at a certain point named as the 
venting station. The venting station has two main specifications:  
1.    Some bright LEDs are installed on the inside surface of its ceiling. 
2.    The height of the ceiling is constant and determined. (around 40cm) 
Moreover, the venting station's floor is lattice-like and is made from a special lattice 
sheet. (to let the water pass through it)" 
Description: This task, which is the main and final subject of the competition, completes 
the two previous tasks. Robot 1 can be built by applying slight changes to the robot 
designed for task 1. It merely needs to change the small motor with LED. Likewise, 
Robot 2 is a modified version of the robot designed in task 2. 
6 PM 
Evaluating the robots and the scoring process: 
At this stage, like the previous day, each team will test its robot on the playing field in 
front of the referees. Then, the referees will give each team a score from 0 to 100 
according to the robot’s performance. After that, the teams will put their robots in a 
quarantine place and leave the competition area. 
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Fifth Day 

8 AM 

Announcing the main subject of the competition and the philosophy of the tasks: 

“In the near future, due to extreme water consumption, drought is widespread 
throughout the country. Only a small portion of the country, whose residents consumed 
water wisely, is still lush and green. People living in other areas are forced to go to the 
lush area and fill their water containers with water from the waterfall there. Now, you 
are responsible for building two robots to go down to the waterfall, with the help of each 
other, collect water, and bring it to the water venting station where thirsty people are 
awaited.” 

 

 

 

 

 

 

 

 

 

9 AM 

The beginning of the final competition and records: 

At this stage, all teams bring the robots they have built during the previous three days on 
the playing field. Each team has 10 minutes to collect water that flows down the waterfall 
and discharge it at the venting station. Eventually, the amount of drained water will be 
measured, and each team will receive a score from 0 to 100 based on measured value. 
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1 PM 

The end of the final competition and calculation of the overall scores: 

In the end, the final score of each group will be obtained by merging the mentioned tasks' 
scores using the scoring formula. A part of this score is related to the total amount of 
money spent by the team to construct its robot. Then, the first to third places in the 
league will be determined based on the overall scores. 

 

2 PM 

Announcement of the final results and end of the tournament. 

 


