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Least Squares

The speed of the CrazyFly 2.1 four propellers is , ,  , and . There is 92 mm of 
distance diagonal distance between opposite motors (e.g., between motor 1 and 3). The 
propellers are 45 mm in diameter. A table of data of the net thrust from 4 propellers is 
provided with the following data:

(1) Estimate the propeller’s thrust coefficient. Assume sea level air density.

(2) Estimate the propeller’s power coefficient. Assume sea level air density.

(3) Estimate the propeller’s torque coefficient. Assume sea level air density.
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(4) Determine pitching moment produced by each motor as a function of PWM %

(5) Determine the rolling moment produced by each motor as a function of PWM %

(6) Determine yawing moment produced by each motor as a function of PWM %

(7) Estimate the PWM % of the four propellers (assuming they all maintain the same constant speed) to 
produce a thrust equal and opposite to gravity (trim to 1g).

An engineer seeks to estimate the torque coefficient  of a propeller with a known 
moment of inertia, 1 . The angular velocity of the propeller is measured  and 
so is the applied torque . The propeller has a coefficient of torque that is unknown. 
Assume that the propeller has diameter of 1 m and that the air has density 1.225 . 
Download the provided data set on Canvas and estimate the propeller’s coefficient of 
torque using a first-order transfer function fit as follows:

Note that since the coefficient of torque is defined from  then k must 

satisfy
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