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Abstract: The core algorithm to prevent unmanned aerial vehicle(UAV) from flying out of the designated air-
space or {lying into the restricted airspace is the goe-fence violation detection algorithm of UAV. In order to im-
prove the accuracy of cross-border detection of UAV geo-fence and ensure the safety of low-altitude UAV flight,
the ray cast algorithm is improved by adding buffer distance to solve three special cases that cannot be solved by
the traditional ray cast algorithm, and it is verified by simulation under Matlab environment, and the detection
function of crossing the boundary is realized. Three factors that affect the running time of the improved algo-
rithm are found out. and in-depth analysis and discussion are carried out. Simulation results show that the pro-
posed goe-fence violation detection algorithm based on improved ray cast algorithm improves the accuracy of
UAYV detection without affecting the running time.
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Fig. 1 Basic flow of violation detection algorithm
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Fig.2 Schematic diagram of ray cast algorithm
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Fig. 3 Special cases that may occur with the

original ray cast algorithm
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Fig. 4 Improved ray cast algorithm flow chart

K 4 5 R S ek A [R) =22 Ak st 2 P& Hp K 43
O3 AU R T S 25 AR Tt A i B T A 5
F4 T AT 000 5 e R A L S () A O A ke T
I 2 i ot P A 00 B A ) A

(2) I AL

HARF TE B[] B 06 b 4 i

3 HEELWERDH
3.1 HM#EHZERELTS

(1) 7 ™ Jek m gk phe 0 ] AT, 2 o 8 1) ¢ 2
LA A 5 B, R 9220 5 O A Yt B
PR S K €0 fE 2 30 57 g 28 A 28l 2 LA

(2) Mo B FIA 3 5 A JC AL AT 300 18] £ 35
A

(3) N THINHLE L —A 0] s 5, Ho 2
FEAL B T 3 By [ AR5 ) B 5

170
160 - >
=150

140

130—| 1 1 1 1 1

70 80 90 100 110 120
x/m

B 5 K [ i EE LA 0 A
Fig. 5 The horizontal geo-fence boundary

(4) 7 B b B FA 3 A o B L BRFD R B 78
T CAGL) 5P 411 10 (MSL) DL R E 2 /Y,

(5) Jo AL QAT @ B 2 L (i AF 90 ki 4R R 7
5 i) b B R e R B b N R R R T
R B TAE T RT DL AT R AR AR LT B 5 B A R
P&ie AR

(6) A b BB A2 20 FLER AN O HARSS ) H A
LB ME 6 Fims,

170

160

=150

140

130—| 1 1 1 1 1

70 80 90 100 110 120
x/m

K6 HAMZHZNIE
Fig. 6 Self-intersecting polygon

(7) 1545 58 e T A a0t i 05Ty ) Tt
RANF AT LU GPS 43 BN 28 2 AL AT LA A X7
B

3.2 ETH#tH&iEr M EE R RN
BEmESSH

T %k S 2k 1 R AT PR AE Matlab
R2014a fFREE T XoF BRI 1055 R0 5 1 A7 05
EIUE, 58 @t plotO) bR R 45 A TH e 0 i
i Fe R ST 22 VT Ml SR R 0 L BB LA A T
A SR o3 ) R A T A 2 ol ) A W
125 i A P B, L R S T Y S R IR B



5 2

T 4 PR KR 4y, 1 HEAT 5 4k 58 XY A
AR TR B F A R R 2 BN

S or = AL BRI AT

(1) B UFE et G 2 1 nT A7 1 L O 5 TR IR G 2k
PAE MR AR LA AT 5

(2) Zr B3 A4S BT Hi P PRl A e 5L 45 )
DB AT 52, O 5 A S 2R AR LR

(3) 43 Hiy P LA 243 55 1 T00 A5 000 36 - ok ok
SP 2 1% 1) b 3L RS SRR 9 5 AT R [R] S

XoF 52 6 45 SR 1 43 #T

(1) Ptk 5 28 2 m] A7 1 9600 e e 5 D 4 B 2k
AR IRGE LR 1 A

SR TR S G R AT AT AT IR, B AL A
50 000 MRS, f5 BLEE SR AN 7 B OR B R
FERE DX I3 A ) s5UBR Ry 3 K €8, 4 ) o 6 0 X3
P SRR R TR

170

160

=150

140

130

70 80 90 100 110 120
x/m

B7 Bk SRR BE AL AR B 50 000 AN 3 1 B4 2R

Fig. 7 Simulation results of 50 000 test points randomly

generated by the improved ray cast algorithm
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