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Flapping Wing Micro 

Air Vehicle Project 

Project Goal 

Study motion of a FWMAV mathematically, 

experimentally, and through design; 

implement and test our own active pitching 

mechanism of flight both in a single bird 

configuration and in a quadflapper. Background 

Mi o Ai  Vehi les MAV  a e a lass of i i UAV’s that ha e a size 
restriction. They are used for commercial, research and military purposes. 

A motivation to use them would be where the environment is blocking 

access for ground vehicles. 

Contact Information 

Email: fwmav@gmail.com 

Faculty Advisor: Haithem Taha 

Email: hetaha@uci.edu 

Website: fwmavproject.wordpress.com 

Specifications 

Less than 15 cm in length, width, and height  

• Mo e tha   i ute ho e  ti e 

•  DOF : Up a d a d Pit h  
• Pit hi g a gle fi ed  the e ha is  Budget 

Budget: ~$900 (15 

members, 9 SDP 

Members $100 fee 

each) 
Innovation and Progress 

ULB Design and Fabrication 

This design features a 

motor-driven central shaft. 

The central shaft then 

drives a top and bottom 

level that drives the active 

pitching motion.  

Quadcopter vs Quadflapper Analysis (Passive Pitching Angle) 

Physical tests to be complimented with 

program-aided analysis using BetaFlight. 

Next Steps 
Future 

Implications Thrust Equation and Finalized 

ODE Equations of Motion 

MatLab and Mathematica used to analyze 

EOM’s a d ge e ate th ust e uatio  

Simulate in 

Constant Thrust 

Conditions (e.g. 

γ t)) 

The active pitching 

angle flapping 

mechanism could 

offer better efficiency 

and/or more 

maneuverability than 

a traditional aircraft 

vehicle. Its small size is 

useful in military 

application/reconnaiss

ance.  

Mechanical Design: 

Redesign ULB design to 

produce wider pitching 

angle and decrease friction 

between moving parts 

Quadflapper: Continue TinyWhoop Quadflapper 

testing. Become familiar with BetaFlight 

program. 

System Identification: Simulate motion of wing 

in MatLab using governing equations. 
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Performance Test Units Quadflapeer Quadcopter Quadflapeer 

Weight grams 53.88 57.51 53.97 

Flight Time minutes 1 8 6 

Maximum Thrust grams 72.5 119.42 103.32 

Minimum Thrust grams 54.29 112.83 -

Average Thrust grams 64.95 117.19 -

Week 1 

- Literat u re Rev iew 
(W ing Shap e) 
- Rev iew Fa l l Quarter 
work 
- Const ruction of Large 
Scale Model 

Week 3 

- Mater ial Selecti on fo r 
W in g s 
- Tes t Model w it h W ings 
- Find Equat ions for 
Thrust and apply to EOM 
- Look for 
Prog rammab le Ci rc u it 
Board 
- Per fo rmance 
comparison between 
Quadfl ai;w er and Rotor 

Week 5 

- Troubleshoot 
mechan is m issues 
- Troubleshoot sys ID 

issues 
- Des ign new cen t ra l 
p ie ce fo r new c,ircuit 
board 
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UCI Samueli 
School of Engineering 

Professor Hailhem iaha 

Department of 
Mechanical and 
Aerospace Engineering 

Mohammadali Kiani (Gracfuate Advisor) and Miquel Ba!ta (Graduate Ad'Ji.sor) 

David Nguyen (Mech.:inical Design Lead) 

Bao Ph.am I 

Week7 

- Red es ign ULB desig n 
- Ana ly ze equations 
w ith d ifferent set-ups 
- Test new ci rcu it b oard 
with BetaFli ght 
Software 

Wai Hnir"I Oo I 

Week 9 

- Ret est U LB des ign with 
wings and analyze 
- Performance test 
(Tin ):WhOO (_)) 
- Tab u late lift and 
stabi lity perfo rmance 
test s 

Jeffrey Staton 

T>"'er Lee (Ouadflapper l ead) 

Future 

- Downsca le ULB 
des ign 
- Redesi gn M cCa rth y 
and M ique l Des igns 
- Continue QuadfiaRl:ie r 
and Quadcop t er 
com parison using new 
softvvare 
- Implement new 
mechanism onto 
q uadfi appe r and 
an a lyze 
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