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Choosing the kit

November 8th 2018

We searched the web fanformation about the kits that were recommended by GENIUS Olympiad .
After afew hours of comparing the price / quality and quantity of the kits, we decided to use one of the
three VEX kits.

November 9th 2018

Based on the reviews other people |&t the VEX kits and the budget we had, we decided to buy the
VEX 1Q pieces that we needed. We bought multiple small kits with different pieces to have all the
RAFFSNBY(d 1AYyRa 2F 3ISIENRI akKlFFdadax LI I {SltpEseSiOX
of pieces, the robot controller and the robot brain.

December 3rd 2018

We had to wait a long time before the pieces finally arrived in Romania, as they were shipped from the
United States. We unboxed everything to check if everything hasedtrAfter this Alex sorted all the
pieces based on what they were for. This took way longer than we initially expected.
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Learning to build

December 7th 2018

lff GKNBS 2F dza YSG G ! £ SEQ& LI | geSes. A0S NBAdy s S &l N
had some experience with building robots from LEGO pieces, but VEX 1Q were a totally new experience.

We started by watching VEX 1Q tutorials from their website and some videos on YouTube posted by

other people who owned VEX components

December 8th 2018

Alex and Codrin met again, and started testing the electrical components of the kits. Firstly we had to
update the firmware for the sensors, motors and the controller. From the start we had some problems
because the interface was neasy to use and we were stuck for a few hours at this. After finally figuring
out the problem, Alex built a small, basic robot, which we used to test the sensors and learn how to
program the robot. Codrin was the one who wrote the code for the robot aslfeady had experience

with the C++ coding language.

We tested the 3 ultrasound distance sensors to see if they were accurate. Two of them worked
perfectly, but one was giving us errors at times so we decided not to use it as it was flawed.

We also testedhe gyroscope and the motors and they were all working fine.

December 10th 2018
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This day Alex tried to change the wheels with tracks to see if they would be better. He decided not to
use them as the friction between the tracks and the floor way worse than that of the rubber wheels.
'S f&a2 GNASR G2 O2yFTA3IdaNB (KS 02t 2NJ aSyaz2NBR o6 dzi

This was our first try: sensors
integrated into a simple robot
model with tracks.

December 11th 2018

We met agairto make a plan and to disassemble the first robot. We decided to try to build the robot for
the precedent year to gather more experience. Also, as two of us were out of town during the winter
break, we chose to meet again after thtday of 2019.

January 3rd 2019

As we all were back in town, we started building the second robot.

z
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The claw as seen placed in the completed robot and as a simple module

It was created purely from mind and it worked better than expected.

The motor is connected through a shaft to the other side of the base for better stability. The claw was
designed to hold cubes, and when one cube was inside, the motor would turn, dosinaw. When

the claw was fully closed, the system inside would lock and make the whole claw rotate upside. The claw
would rotate 90 degrees, and when the cube was above it would drop to the other side.

After this, the system would work backwards, openthe claw to the maximum, and after that the
whole claw would rotate downside until it reached the ground.

January 4th 2019

Alex built a system for the robot that looks like a lift for cubes. It was used to bring the cubes from the
claw to the sortng system on the top of the robot. A long track of blue pieces were used to make the
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base go up when the motor was rotating the gear.

2SS dzaSR | LIk ySt LIIFIOSR G Fy Fy3ftsS a2 G4KS OdzmSa o
hot plastic a smalpiece at the front. This also prevents the cube from falling.

We had to grind a small bit of the flat piece at the bottom because it was getting stuck when moving
along the blue rails.

January 5t 2019

We finished the robot and used the controller t®n@ S (i
GKA&a NRBO2G la ¢S RARYyQil ySS
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Here the robot can be seen
completed with all the modules
gS odzZAft G F2NJ AL
to be fully able to do the last

& S I NsK we bililt the parts that
we felt would be the most
challenging to create.

At the superior part of the robot,

a motor with cube housing exist:
It is connected to a color sensor
that would have determined the

color of the cubes and sort them
accordingy.
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January 6t 2019
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We thought that it would be a great idea to 3D print some VEX pieces that we may need later.
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Building Hephaestus

January 12t 2019

After nearly aweek, the three of us met at our school to talk about how we would build the robot. We
thought that it would be the most efficient if we split the work. As such, we decided thabAERaniel
would build it based on the instructions from Alex and Codiiuld write the code for the robot.

January 13t 2019

The base idea we was to design is to be as reliable as possible such that it will always manage to
complete the first task within limits and be easy to control in the second task.

The first step wato create a base for the robot on which we could place all the things we needed to
complete the tasks.

Secondly, we built the long arm of the robot that has the purpose to extend over the hazard zone and to
hold the wood figurine with a claw that we mourntdater.

At the end of the arm, a joint controlled by a motor exists to hold the claw and the distance sensor that
we use in the first task to position the robot.

Codrin started to write the code for the first task that the robot hat to do. We had mulidgas, but
because the sensors were not as reliable as we though they were, we had to use as less of them as
possible. We postponed writing the code until after the robot was completely built.

January 14t 2019

We modified the base a littlbecause it was not resistant enough, so we added more piece on the
bottom to support the weight of the robot.
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Also, we placed the motor and wheels on the robot. A housing for the wheels was created to better
support them and prevent them from falling off.

Instead of using normal wheels for the frontal slots, we used omnidirectional ones to help us take easier
turns. This helped us a lot but also created a big problem for us that we will explain later.

i

The base of the robot together with the longrar

January 17t 2019

We created the housing of the long arm and the motor that moves it. This system is made to be as
strong as possible to be able to withstand the weight of the arm when it is fully extended.

We also built the small claw and the big clae big claw was quite a simple module to build, but the
smaller one was tricky. We knew that it still needed to be upgraded, but we left it for some other time,
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after we had sent our application.

This model is the first complete robot we had built

We connected the robot brain to all the motors and sensors. Codrin wrote a simple program that
allowed us to control the robot.

After everything was set, we created a replica of the game table and we filmed our robot completing the
tasks.

January 18t 2019

We connected the robot brain to all the motors and sensors. Codrin wrote a simple program that
allowed us to control the robot.

After everything was set, we created a replica of the game table and we filmed our robot completing the
tasks.

The application &s sent
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April 20 th 2019

A long time has passed since we last worked on the robot, but now we started Wgaimade two
major changes to the robot.

Firstly we changed the big claw, making it more stable by lowering the cergeaafy and we modified
the small claw to hold more wood pieces at a time

April 21th 2019

This was one of our hardest days. We created the program for the second taskath&irly easy, but
GKS FTANRBG 2yS 61 4& KINRO findlly aldvgdius to Raiestisfactbrreslss. - £ 3 2 N.

For the second task we programmed the controller to move the motors with variable speeds. We also
made two modes ofuseforh O2 y G NRtft SNJ 6SOl dzaS ¢S RARYy QiU KIF @S S
everything.

This marks the end of the developing and building part of the robot.
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Design
Robot Modules

Hephaestus was created to be as modular as possible. Any bigfiiaet robot can be separated from
the rest easily, without affecting the rest of the modules. This allows us to disassemble it very fast,
making it fit in a smaller package. This will be necessary becaubawe to transport it overseas. Also,
by desigmg the robot to be modular, we can troubleshoot problems really fast in case something
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happens.

The modules of the robot put side by side

1 Module #1:The Base



file:///C:/Users/Codrin/AppData/Roaming/Microsoft/Word/herotech.ro

