
Robotics Studio MECE 4611
Final Report

Xingsheng Wei        Wenjie Lin
UNI: xw2815            UNI: wl2789
Robot: Birdman, LarvaBot
Semester: Fall 2021
Instructor: Prof. Hod Lipson
Submitted at: 12/19/2021 8pm
Grace Hours before submission: 216
Grace Hours Used: 136
Grace Hours After Submission: 80

LarvaBot and Birdman



Autonomously Moving

https://youtu.be/DmhAuwmqTxIhttps://youtu.be/EwVcmw2eSTw

https://youtu.be/DmhAuwmqTxI
https://youtu.be/EwVcmw2eSTw


Speed!

10s

70cm

LarvaBot: 7cm/s!!!!!!!

20s

14cm

Birdman: 0.7cm/s!

doing simulation



Dance Move!(7 moves in total)

flap the wings
squat shake the body back and forth

raise head

shake head
   (say Hi)

expansion and contraction stretching



Journey Video
https://youtu.be/3n6W_W2n-a4

https://youtu.be/3n6W_W2n-a4


Highlight
Mechanism of LarvaBot’s Compliant Body:

● As tendons pulled by servos (red arrows), the compliant body bends (blue arrows). There are 3 
DOF for each compliant body.



Aesthetics and quality



Robotics Studio MECE 4611
Journey Video

Xingsheng Wei        Wenjie Lin
UNI: xw2815            UNI: wl2789
Robot: Birdman, LarvaBot
Semester: Fall 2021
Instructor: Prof. Hod Lipson
Submitted at: 11/25/2021 3pm
Grace Hours before submission: 176
Grace Hours Gained: 40
Grace Hours After Submission: 216 

LarvaBot and Birdman



https://youtu.be/8sCL2Rur4Ao

Journey Video_Preliminary

https://youtu.be/8sCL2Rur4Ao


Robotics Studio MECE 4611
Assignment 6

Xingsheng Wei        Wenjie Lin
UNI: xw2815            UNI: wl2789
Robot: Birdman, LarvaBot
Semester: Fall 2021
Submitted at: 11/25/2021 3pm
Grace Hours before submission: 254
Grace Hours Used: 78
Grace Hours After Submission: 176

LarvaBot
Birdman



Photo of Walking Robot

Birdman

LarvaBot



Plotted motor angles

Servo Angle of LarvaBot



Robot Moving(Frame+video link)

LarvaBot Video Link:
https://www.youtube.com/watch?v=Tyes84bsq1s

https://www.youtube.com/watch?v=Tyes84bsq1s


Robot Speed Measured

LarvaBot: 4.2cm/s →  7cm/s



Stability Verified in Various Configurations



all components properly bolted and connected 



3D-print quality, support structure removed



parts sanded and painted

smoother



Multiple Walking Patterns tested

LarvaBot Go Straight: LarvaBot Turn Right:



Cables routed properly and securely



Motors Controlled Directly from Raspberry Pi

function to go forward



Motors Powered Using Battery



Ed Post



Post on Online Portfolio
Portfolio of Xingsheng Wei:
https://xw2815.wixsite.com/xingshengwei

https://xw2815.wixsite.com/xingshengwei


Ongoing Health Test Routine Implemented

Initialization Checking All Parts



Shutdown Routine Implemented



Robotics Studio MECE 4611
Assignment 5

Xingsheng Wei        Wenjie Lin
UNI: xw2815            UNI: wl2789
Robot: Birdman, LarvaBot
Semester: Fall 2021
Submitted at: 11/10/2021 10pm
Grace Hours before submission: 298
Grace Hours Used: 44
Grace Hours After Submission: 254

LarvaBot
Birdman



Photo of Printed Robot

Birdman

LarvaBot



Leg Moving Video

https://youtu.be/JVU5FKoS4lk

https://youtu.be/ls0SaTMchHw



Extreme Leg Position



Stability Verified in Various Configurations



all components properly bolted and connected 
(with inserts)



Form/Fit issue

The cable we designed at the beginning is too thick to be 
assembled. Then we made it thinner, which handles the 
problem.

Due to the structure problem of printed wing, 
the rotation is only limited within 0-90°. 
Afterwards, we’ll modify the CAD model and 
reprint its wings.



3D-print quality, support structure removed



parts sanded and painted

smoother

https://youtu.be/pYST1INiHf0

https://youtu.be/W2lf380AVsY



Robot Modularity demonstrated

Birdman

LarvaBot



Multiple configurations tested



Cables routed properly and securely



Motors Controlled Directly from Raspberry Pi

Raspberry 
Pi



Motors Powered Using Battery



Robotics Studio MECE 4611
Assignment 4

Xingsheng Wei        Wenjie Lin
UNI: xw2815            UNI: wl2789
Robot: Birdman, LarvaBot
Semester: Fall 2021
Submitted at: 10/26/2021 10pm
Grace Hours before submission: 198
Grace Hours Gained: 4
Grace Hours After Submission: 202

LarvaBot Birdman



LarvaBot

Birdman

3D Renderings



Ed Posts



Photo of legs

Birdman

LarvaBot



Leg Moving Video

https://youtu.be/JVU5FKoS4lk

https://youtu.be/ls0SaTMchHw



Form/Fit issue

The cable we designed at the beginning is too thick to be 
assembled. Then we made it thinner, which handles the 
problem.

It was not quite stable after The servo and its 
brackets was assembled with screws 
vertically. Through some adjustments(using 
support parts), it’s better. 



all components properly bolted and connected 
(with inserts)



Extreme Leg Position



3D-print quality, support structure removed



parts sanded and painted

smoother



Leg Modularity demonstrated

Birdman

LarvaBot



Two or more legs tested in tandem



Cables routed properly and securely



Robotics Studio MECE 4611
Assignment 3

Xingsheng Wei
UNI: xw2815
Robot: LarvaBot
Semester: Fall 2021
Submitted at: 10/12/2021 11:31pm
Grace Hours Gained: 0
Grace Hours After Submission: 109

LarvaBot



Renders

Relax

Raise Head

Movable Head and Tail



Details

Head/Tail and Neck

Battery Pack

Electronics Inside

Section View of Compliant Structure



Animation

Animation of LarvaBot

https://drive.google.com/file/d/1ukUop9hFZ9QuNe5vlzJ8y0a83OQrYM3e/view?usp=shari
ng

https://drive.google.com/file/d/1ukUop9hFZ9QuNe5vlzJ8y0a83OQrYM3e/view?usp=sharing
https://drive.google.com/file/d/1ukUop9hFZ9QuNe5vlzJ8y0a83OQrYM3e/view?usp=sharing


Dimensions and Specs

• Dimension: 847.5 x 83.0 x 88.0 
(mm)

• Estimated Mass: 0.8kg
• Speed: 8cm/s

Dimension of LarvaBot



Exploded 
View and 

Bill of 
Material



SilkWormBot
• Unit: mm
• Estimated Mass: 8x43g(servo)+190g(battery)+42g(raspberry Pi)+300g(rest of the 

body)=876g
• Power Consumption: 8*3W=24W
• 2DOF tendon driven compliant segment, 2DOF head with gripping

Converte
r

Servo 
Driver

Batter
y

Raspberry 
Pi

5 x Servs

1 Servo drive 2 pair of 
legs

Flexibl
e

























Robotics Studio MECE 4611
Assignment 2

Xingsheng Wei

UNI: xw2815

Robot: LarvaBot

Semester: Fall 2021

Submitted at: 9/28/2021 10:10pm

Grace hours: 1
LarvaBot



Poses Renders

Relax Raise Head



Components

Render with Edges

Motors in Head and Tail

Electronics in the Body



Animation

Animation of LarvaBot



Dimensions and Specs

• Dimension: 846.5 x 86.0 x 85.0 
(mm)

• Estimated Mass: 0.8kg
• Speed: 80mm/s

Dimension of LarvaBot



Exploded View

Exploded View of LarvaBot































Robotics Studio MECE 4611
Assignment 1

Xingsheng Wei

UNI: xw2815

Semester: Fall 2021

Submitted at: 9/23/2021 11:40am

Grace hours: 12



Concept 1: EarthWormBot



EarthWormBot
• Unit: mm
• Estimated Mass: 8x43g(servo)+190g(battery)+42g(raspberry Pi)+300g(rest of the 

body)=876g
• Power Consumption: 2x14W+2W=30W
• 3DOF(each) tendon driven compliant segment

Converte
r

Servo 
Driver

Batter
y

Raspberry 
Pi

4 x 
Servos

4 x 
Servos

Left-Right 
Bending

Up-Down 
Bending



Concept 2: LarvaBot



LarvaBot
• Unit: mm
• Estimated Mass: 5x43g(servo)+190g(battery)+42g(raspberry Pi)+200g(rest of the 

body)=647g
• Power Consumption: 14W+8W=22W
• 2DOF tendon driven compliant segment, 2DOF head with gripping

Converte
r

Servo 
Driver

Batter
y

Raspberry 
Pi

5 x 
Servos

Left-Right 
Bending



Concept 3: SilkWormBot
















