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A control system for experimental
platform of micro aerial vehicle based on C8051F020

LUO Jun, XING Lan-xing, ZHOU Yan, XIE Shao-rong
(Department of Precision Mechanics Engineering , Shanghai University , Shanghai 200072, China)

Abstract: A new measuring way different from the traditional deducting method for the angle of blade
pitch was proposed based on high-speed camera and image processing. According to the experiment re-
quirement, an experimental platform mainly based on the device of Micro Aerial Vehicle(MAV) and a
new control system found on C8051F020 SCM were designed. In the platform, C8051F020 SCM was
the MCUj; the phase information of the propeller's main-shaft was tested with the micro position sen-
sor and the PCA capture function of C8051F020 SCM. The four phase information of a propeller’s
main-shaft was gained by collecting the output signal of a position sensor; the motor speed was con-
trolled by the output signal of PWM generated by C8051F020 SCM for controlling the motor speed
up; a high-speed camera was touched off by the interrupt signal from the PCA capture in order to real-
ize the synchronization between the speeding up of the motor and the taking pictures of the camera.
This control system has compacted configuration and high reliability. Finally, using this system to

control the MAV for simulating the forward flying, the electronic collector curve of MAV was ob-
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tained. It is proved that the proposed method and the experiment platform based this method can be

used to measure the blade pitch and have met the design requirement completely.
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Fig.1 Sketch map of MAV's experimental platform
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Fig. 2 Structure of system hardware
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Fig. 3 Position sensor
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Fig. 4 Flow chart of system program
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Fig. 5 Flow chart of UART interrupt receive
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Fig. 6 Output signals of photoelectric sensor



Yo Sﬁ;ﬂ

% ¥.45 . C8051F020 Y e 3 AT 47 L -F & Ml R 4t 717

AR 5 1 A 25 2 AR 07 £ BT UART g Bk
Lok B P il 45 B 8 PCA o ey, 40845 A2 X6 1
(¥) PWM $ il B0 C B 45 8 A fok 5 I il 4 o 7 2 A
I 23 FE i PWMJ7 A5 5 i A ALk 4 ook ()
ISFAE I ) A 24 C8051F020 L HILAY P2. 0 1
e th—A CMOS @ #1555 fih Az o i 42k 15 Lk
Fr A0 - (45 B AL B[R] I 2R AT 4R 6%

4 EHZEXR

B 7 Oy i B AROHL A0 5% 2 A4 2 B L AR Al
A2 SCAER MR 0.7 A5 Ak iy 2 22 3%
RSIDSE SV R I O ) ERONREI R T8 I S I 1
R 0. 7 AL TR R0 . 225 R AL BT 3]
UnTET 8 JIr 7 B R AL 1T 4 U4 B 1) R AR 2
IRV 5 T 1) SR A BRIV DAy iy S 0 4 SR A

K7 ArEm et A 8RR AR UG AY &

Fig. 7 Picture of blade Fig. 8 Picture after

processing
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Tab.1 Relationship between voltage of motor and angle of pitch
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