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Abstract

The increasing number of unmanned aerial vehicles is urgently needed to share non-isolated air-
space resources with ordinary aircrafts, which poses a potential safety hazard to already busy air
traffic. UAVs have not yet reached the same level of safety as manned aircraft in terms of regula-
tions, communications, surveillance, reliability and perceptual collision avoidance, making UAVs
effectively integrated into non-segregated airspace and becoming an urgent problem to be ad-
dressed by national air traffic control organizations. Based on the principles of unmanned aerial
vehicles collision avoidance and the types of non-isolated airspace, this paper takes the airspace
threat target attribute into consideration, and establishes the anti-collision requirement standard
for unmanned aerial vehicles and provides basis for the development of unmanned aerial vehicle
collision avoidance system and relevant air traffic control standards.
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Figure 1. Collision avoidance pattern of two airplanes
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Figure 2. The principle of autonomous collision avoidance
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Table 1. UAV encounter objects in different airspace

= 1. FRIZ=H L ANEBBRAER

AR I A

sk ¥ FL100 T FL100
WIS RERRER MBS BRERAR WHR et

FM F FM &1 F &1

PO =3 N Ve N Vx x x
RIS ok v x x x x ‘
2k 3 v v v v x x

T ik y y y y { y
Fi% s v v v v v v

RPN RGBT HARRALA “x” For, A REEIBINAAIH V7 2R, RS RAIHET FLI00 A2 H p A V%7 FoR7E 500

RN T Z A0 — T G B ) B bRl



Al

P AERLEE TG KT FL100 I, JEi8 HAR2 B 52 Al i S i, #F 0 1% H AR R % P
RRE): ARG M KT FL100 I, 75 ZEXF it F b b Boa 15 20 b 5l 1) 22 HLRE 0 0 A AR Re i
BiififE /s (EmT FL100 I, #5200 B 5 2 th sl g i 5 L RE 1) H bn B & B e 77

5. &t

BE T ANR LRI ABIER, T ANFEIER & S8 51 AN T ROV AT e, EIZ 28T
AL RE I H R S AN S5 S B SR A b TE ANLERBLA 2, AT s L S e
HLZ 18] AR F RS, s A A A T 5, EANLAR IR B FAA N KL, Xt IR A TEA
HUBTHE 75 SR AT IR B R e FEARRR R 2380, T AN S A ANUERAEATBE, AR o A BRI i A
RITE, AR TS TR OURE R B P A S 00, SRJ5 B0 T BE H BL A T A 15 DL EAT SEPR TR OLI 73 #T
A RASCE f AT N IR Ty, R ASCR IR AR A QU R RIS o ASOREE Te AHLEEA ARG
5 3 T RETE A8 K A R R S B H AR D 73 A R SEBRI DL 1 2 Rk, X TR SLRE AT 1 AT
AE Y BURE i ) 37 SRl A BRSO SR R L B R R SR BT, I LG AT REIE I8 2 b S A 1 4 £
PRI, R G T AR R 3T AL D RE I 7 R 4

ARSOS FARRE 2 ST B JE AL 7 SR BEAT T BON R ITHE, v gk Fh i R ok 57 =10
FREWIUBE 1R EROEIS AL . H AT A 2 TE B R R SRS e RN AT T
5, TS E NIIEAEEBORZERE, A 5 B TE 77 10 N4 e 3 T 17 22 A o0 B 28 e Al it B L
VOS2V S W E S PSWNGINVEL GNP

SEHk (References)

(1] JAfL, BIFH. TANURT R 2 T EEMIRT]. B4R, 20152): 21-25, 35.

2] V=i, A8, 2k, BREZAR. AL E shBs e R SR ik [T]. i), 2014(1): 1-6.
[3] XNEH, A, ) H EANE EZBECEBE RSB SHI]. i TREIEE, 2014(2): 141-147.
1 &P A EPI I ANAL R 1E SRS FIATE D] [W-E 220010 50). LB R K2, 2014,

1 FBX. VM A R ITE AN HOR[N]. B TS ik, 2004-08-24003.
]

Conde, R., Alejo, D., Cobano, J.A., et al. (2012) Conflict Detection and Resolution Method for Cooperating Un-
manned Aerial Vehicles. Journal of Intelligent & Robotic Systems, 65, 495-505.

[71 2=, kb, WS0R, 25 KEANLE EBREEE VAR L[], AT /2%, 2011, 29(6): 48-51.
[8] #EM, ot =9 Eshb#E RS Uk BLs) I E)]. EHER 5N, 2010, 27(11): 1575-1579.

Hans Y
WP REE B EZI RS

BRAATEWARSS (QQ. B MR B )
NS VERC iR B3

24 /NI DL Y AR S5 FRD P A A ]

FUF AR L 5ERR S

Tl )[R 4T Ve

FIpAE R

4z A 2 7 o A I I AT

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: csa@hanspub.org

N kAE WD~

(=)


http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Requirement Analysis of Collision Avoidance for Unmanned Aerial Vehicle in Non-Isolated Airspace
	Abstract
	Keywords
	非隔离空域无人机防撞需求初探
	摘  要
	关键词
	1. 引言
	2. 无人机防撞及原则
	2.1. 无人机防撞模型
	2.2. 防撞遵循原则

	3. 非隔离空域遭遇目标分类
	3.1. 遭遇目标属性
	3.2. 空中目标分类
	3.3. 无人机防撞需求标准

	4. 无人机防撞能力需求
	4.1. 防撞需求1
	4.2. 防撞需求2
	4.3. 防撞需求3
	4.4. 防撞需求4
	4.5. 防撞需求5
	4.6. 不同空域无人机防撞需求

	5. 结论
	参考文献 (References)

