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1 Background

1.1 Project Task Speci cation

As specified in the 2022F Project 0 Task Specification, we were to build a robot that will race in a
figure 8 track on P-Day. The rule of the race was to go around the track once and come back to your
starting position and not have any part of your robot crossing the outer edge of the marking tape that
delineates the track. But to get a full grade for this project, we would only have to demonstrate that our
robot could move from one end of the track to the other in a straight line and adhere to a set of structural
requirements. The structural requirement said that no robot may have more than 3 modules (a module is
a servo motor wrapped metal plates attached as shown in Figure 2) in joint configuration, be bigger than
50 by 50 by 25 cm at deployment or the track at any time, have any fully rotating body parts, have any
adhesives on the modules, be made of more than 6 3D-printed parts, each no more than 3cc of filament,
or made of anything but foamcore, tape, hot glue or rubber.

Figure 1: Figure 8 track Figure 2: A module

1.2 Possible Designs

We thought of a few design, inspired by works done by the previous teams, research projects from
outside entities and some just from our imagination. More details can found in our resource document. A
brief overview of each design is provided below.

1.2.1 Friction Bot

After reading through reports by previous teams, what we found was that the locomotion tended to
be generated using some variation of the "gorilla” leg as depicted in Figure 3, whereby swinging in one
direction would push the robot forward but swinging in the other direction would simply bend the leg and
not move the robot. Inspired by this idea and some basic knowledge of friction, we came up with this
Friction Bot (Figure 4). The front leg is simply a gorilla leg and rear two legs does nothing but adding
friction to help change direction. We didn’t pursue this design, because Professor Revzen said it was done
by previous team.

1.2.2 Cheetah Bot

Our next idea was inspired by last year’s purple team (Figure 5). Their idea was using two pairs of
gorilla legs , one in the front and the other in the back for pushing and the body would twist to change
direction. Adding to their idea, we decided to program our robot so that the front and back legs would
alternate in pushing, like how a cheetah ran.


https://wiki2.eecs.umich.edu/instances/hrb/index.php/2022F_Project_0_Task_Specification
https://wiki2.eecs.umich.edu/instances/hrb/images/4/4c/2022-P0-red-resources.pdf
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Figure 3: A type of gorilla leg [1] Figure 4: Friction Bot

1.2.3 Mosquito Bot

This was inspired by a robot (Figure 6) in a YouTube video [2]. The rear pair of legs stays on the
ground and does nothing. The front two legs alternate in pushing, left and right. The bot turns if one of
the front legs takes extra turns pushing. Although Professor Revzen encouraged us to pursue this novel
design, we later found the locomotion impossible to execute with 3 modules.

Figure 5: Last year purple team’s bot [1] Figure 6: Inspiration for Mosquito Bot [2]

1.3 Final Design

We eventually settled on a variation of the Cheetah Bot. The following two sections describe the
mechanical design and software design of our group’s robot. More details on how to build the robot can
be found in the how-to document.

1.3.1 Mechanical Design

As shown in Figure 7, our robot consisted of three main parts, a T-shaped base, three motors and four
legs. The T-shaped base was designed to serve the front two and back one layout of motors. Considering
the weight of the foamcore, the overall weight of the robot would increase by 30 percentage compared to
the final hollow base composed of one foamcore if it were stacked by layers of foamcore to the desired base
height. And we inserted two foamcore in X shape inside the base to enhance the stability and strength
of the hollow base design as shown in Figure 9. Our robot used all three motors provided by the project
and adopted a front-two-back layout, with one leg connected to each of the two motors on one side and
one leg connected to both sides of the motors on the back. This layout not only allowed for straight-line


https://wiki2.eecs.umich.edu/instances/hrb/index.php/File:F2022-P0-Red-howto.zip
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