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Security System Based on Cortex-M4 of Unmanned Aerial Vehicles

ZHAO Jianyu ,SONG Jie ,GUO Rui , WANG Gaoping
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A security and protection system using unmanned aerial vehicles (UAV) was designed aiming at the
high labor cost and poor promptness in protecting large industrial parks and factories. The UAV is a quadrotor
with its control system based on Cortex-M4 architecture, and its self-balancing abilily was realized by collecling
data from the inertial sensor and applying cascade proportion integration differentiation control. The UAV can
perform automatic patrol along planned routes by using a GPS device and barometer to obtain information on its
location and height. The control center receives videos recorded by the UAV through wireless network and
analyzes the video data using the tracking learning detection algorithm. Once locking a target, the center would
command the UAV remotely to track it. It has been verified through experiments that the UAV has excellent
hover performance and can fly along planned routes, and the tracking algorithm performs well in locking mobile
targets and controlling the UAV in real time. Results indicate that the highly automated UAV is competent for
the tasks of patrolling and tracking, and can economize on manpower.

Keywords: Cortex-M4; unmanned aerial vehicle; target tracking; security system

AT AR 5E LA 55 AN AR R B AR B A 1 HL

sl 8 AT A

TN KAT AR AR Z B, — S Tk
BIF 5 B0 B R i) i /N 28 22 T 3 0 A AL PR HG A
AINCRATHEE R TG 2L H Yy THAE T2 W T 58
BT 5 AT 55 B R R A i T AL 1)
B A g B B e L A S U i i T A

r#s HH#A:2015-12-08

TE IUAT 0922 B W 4 R GE v, 22 % 1 4k 1R
W 5 A R BEPLGE AR 255 1077 kAT, BRR
Sk 18 o T0 2k B AT LY O OB AR [m] W
N GUAR R B A5 B BE AL G 10 12 B 4R, i 45 5 0K
BATR A AT B TR 0 AU T P00 422 40, 75

B & A DT RN A 2T QF £ 4 (CX2014034)
EERAN R AEFE LA, E-mail: 75451429@qq.com
“EWAEE : TP, W+, Bl #d%. E-mail: gpwang28@sina.com



190 RN TR K22

AT I AR Sk A A S A% ]
B N GUUE BB TR & 4 s 0 AT s s
B, AP AR T EAE SRR B, H AT
PP R 23 32 B 8 1 0l TR EE B N D 57 R
AR >, PRI AT B B AN AR A B 2 T 2 27 3
BELR , o 75 o A BLAR XE7E B 5 1k 4 B 40 38 & $5AF
FH AR AT NBRAETC AN 22 i , 45 6 0 IR
5 5 38 A R BEE T T AN ERAE R T AL Z B
WHERG  ZAGELHR ITERH RS, @R
4t , H s IR R Ge 4 B, R o 2 W) 46 4% i A 5
P B, O 1 45 45 76 AL IR v (R R4, S e
NAIUAE 22 B X RN 2 SRR AT R O B 3% AT
BT fE , [l B BE X AT %€ H bR 47 R 5 0 k47 m 72
B

2 R&Gi&IT

2.1 XITR%G%

HT 4R LN ITasEA 6 H M, mi A
B WA 44K A D), B LATE X FP R SR 3l &7 40, Bl
B H AR RIGWIERE ), AE W& & e
A RAT.

T 3k X 22 B 2R 48 B 52 PR ;AT 5 SR A,
Wt T —FE & SHERB VLS, K 1R %45
MAAERR, WER, BEERSFEZIN, A
Bl F 42 = T AL B M A0 o 36 M, I T RE L
TRATHFE L TRATRE S Aok F ST ARM Cortex-M4
Y STM32F41716 7% 55 % MCU, %t A >R JH £ &
AHB BZRHE KA Z 38 DMA , S HEFE 7 R AT Fn 8k
AL B I AT /L F , 2235 IMB FLASH 8 1% i i %
ApH PR, e LU R Te AN BILAE T B30 0 S I PR 20K
B )1 Z S0 1045 B 1F 3R KV980 1Y JC ill Hi #L
A, I T BLHELL [ 44: B 9K 3y 28 38 17 6 i
. BB A 2 .

1 AT EELEN
Fig. 1 Main structure of UAV
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Fig. 3 Structure diagram of control system
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