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[ Abstract |

of the researches on UAS traffic management( UTM) are in the stage of strategy making and discussing and demonstrating the key sup-

Civil unmanned aircraft system (UAS) traffic management is the core of UAS operation management. At present, most

porting technology scheme of a single operational scenario. There is no systematic disclosure of civil UTM framework and technology
trends. Based on the analysis of the current situation of foreign civil UAS traffic management, the system framework of civil UTM adap-
ted to all the UAS operational scenarios was designed. It specified UAS operation scenarios, management strategies, UTM ecosystem.
In order to support the implementation of the civil UTM system framework, 11 civil UTM key technologies were proposed for delicacy
management of airspace, operational safety and separation management, traffic guidance and control, intelligent facility planning and
application. And the status quo of key technology development was analyzed and the development direction of key technology was sum-
marized. The research shows that civil UAS traffic management should adapt the hierarchical classification management strategies which
is the oriented to operational scenarios and risk-based, and serve the sustainable development needs of UTM ecosystem. In terms of
UTM technologies, it may take multi-scenario, multi-type, multi-stage, interactive, large-scale, high-autonomy into consideration for
safely and efficiently integrate the UAS into the national airspace system.
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BOE TR BT A 2% R SE (remotely piloted aircraft
systems , RPAS) i H 2l RS RN R A
T 25 7% 1) R 7 %8 (USA UAS traffic manage-
ment, USA-UTM ) > F1 3% T 25 v 2 3 i ok 5 %6
( USA urban air mobility, USA-UAM) '*! | BRUH H A 2
/N TR o N 7 B =S A% By % B 7 & (U-
space ) TSL e AR A T X A R JC A
DL 25 2% 1) i DL J7 28 (urban traffic management of
unmanned aircraft systems,uTM-UAS) 0T i )
AU £ HLRE (0, 32 B8 Rl 58 1 25 4 i 2 3 OB AR s
23 e T s ST A v S A PR RO

e, JLAEE RSB P E RS R
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S S RIC S B VR I 2B VR IS
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FR: = RGO ST T HLE , JUHTE 2019 4 11
A RAT T Cr/N R To AL —AT 3h 25 808 45 B
B HUE TR/ R R JC AL AR TS ALY R AT
SR I8 PR RE 5 AR 2R R =0
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Ptk i AT il R . WA B 58 B % T AP
2RO T s T RO ) s 0 R
R PR A2 168 A5 B SRE gt T H AR, 33k 2 AR 2 3k v [ Y
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2013 4 11 A, 6 FAA IER LA S — (R
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AT RS By B33 17 3] 42 25 Sl il 598 17 1 R JR SRS
B 7E 2018 4F 7 H R AR AR R 2k 2 i iz
TR 2R i RB & A T A BB fT ¥ Ris
TR T) N TE AP L% AR R s
11 HESUEMZ T KALZ A ml 58817 ik
wishiaf LR AT, IR I AR RN B T AL 1T
EILR AR J1 EoR, 2020 4F 9 H & A 5 MU &
P R T 8 E G AN A B A

2014 4= 4 H , 3£ E L2 it K J7 ( National Aero-
nautics and Space Administration, NASA ) B X #2H 7
IHISCEE M JFAE 2016 4E(H) ATAA (Amer-
ican Institute of Aviation and Aeronautics) KA T 24K
s X UTM a7t A7 4 B iR e S0
SElE UTM & J8& (45 E 1 2R, 2015 47, FAA Al
NASA #5377 —A~ UTM #F 58 5% 1/ 41 ( UTM re-
search transition team, RTT) , F2017 4£1 H 31 H,
KATCUTM RTT 3H411) 2 il T AHLE A BE
7K (technical capability levels, TCL) % Jf& /) PU4~4%
2, LA ok & A5 52 BN P BB N 32 47 (visual line of
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ZEBR) . BEJETE 2020 4F 3 F &AW AR M UTM i3
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14T, BN [R) 25 3l an ] 5 28 v 2858 A ] (air traf-
fic control , ATC)/ ':F‘ﬁcﬁmfﬁ( air traffic manage-
ment, ATM) #E4738H., € 13z B A M ATC/ATM
AIRSE

2020 47 6 H ,FAA IEZ A A S — ki 2 32
i (urban air mobility, UAM ) iz fTHE&" 2 H
Dy JEXE B S 1 S A KR Rk, E L UAM SE
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European sky ATM research, SESAR) & #fi { KX ==
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i CE AN T ADLIZE N ARG #
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navigation surveillance, CNS)¥&Jii Iz 55 $2 4L/  #h 78
Bl e 55 B R 25 TP AAT IR 55 SR AL T (air naviga-
tion service provider, ANSP) NESRESE LIRS INEE] S
BMAIZLE IO HLgisE N R A 5
YIHLHI, U-space AR 55 0 A FE R s R A A
MRS S phR A 2 M A
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T E AT R UL | A R B ER s AT i Al
B XU PPAG L A MR P R i S AT IR B L D 2
B SO B H ARSI S
1.3 HtExRSMEX
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KIGABL” (Drone Enable ) 2338 F 42 Hi Ik 55 3 7 26
B9 TCAMLASHE A5 BE (uTM-UAS ) 3B 1T, i/
FUTCAHLRR AT 25 22l R 48, UTM D) RE AL 4
WA A P RATE RS B | Ay A 5 4 o
# ( command and control, C2) %5 B PUAEER

2020 4F 11 A, EDE R AT UTM iz 47 #E & g
T B T A RIS AR T AR L A Y SR | A
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To MU il AR 55 v 4, i o A 55 341635 IR 95 75 ok
RSl E MEATIX 45 DT YR ST, UTM iR
SR AN RGN 5 SDSP IR 45 . UTMSP JIf %5 .
B R 2S5 MR S5 IR,

2020 4 12 7, B F P 1 AR 2s 28 5l Uk
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UATM) 3z A7 L& 325 1 F) 25 A0 C 07 6048 UAM
U5 EMs A M A N HUE T G
BN LANSP  USS i BEALAG oAb W48 O, &
TR UATM IR 55 46 28 WUORRR e it MR B HL
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2 RAZAZEEEERREN
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Table 1 Comparison of traffic flow characteristics of

civil UAS
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Fig. 1  Typical operational scenarios of civil UAS
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Fig. 2 Civil UAS operational ecosystem
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J5 Feftdr . Hodr, iR 55O7 FEEADHE TE MR 55
{75 (UAS service provider, USP) B €A77 .
Mz 2B RS HLK . USP 240 I 2 A28
T YA B Je A ALis 17 48k 25 54k 1 e AHLIR
%, MRPEMRSS 125 55, USP X Af 43k Jo A A4S il
%5 I T NHUE BRST5 o

TE DA 112 474 5 J7 R ik 5 B2 H 3l ik
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e SR = R EE TR, R AL
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FHf PR R T AT Nz i 2 AT % ik

(s T PEAR S I8 47 5 5 0 25 1 55 2 ) e 4 it

SEICP AR AT PR A B SSE lk 45 1Y USP 75 5 AH
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MURHEAT CATTHRI  RAT AR R4 2 5 E B
ZH. , A S b AR — RS R
Te ABLEA AP A2 4 ] BR AR 45 I 2R 55
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3 RAZANKZEEEXEEA
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B T MBI A5 A A DL R Te A HLAS
SIS ES, ERS AR TEAE XAV L
JtE R 5 N T TS B 28 RO TS AL AC i A
PROCHER AR A R 5 & R a3,

3.1 TANSEREALEE
3.1.1 =k

2T IR — R YR ME N R G as 17 O R AE

RS R X S N IE TN T R RS

EHMLREER, TAPL RITRBIZH 75 R
TR R A2 1 28 3o R HE , A BF oY 2R
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1) 2 WK =R
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HERE S, SR EFRE T UTM {8923 380 H
400 ft LR Ayastsl P! BRI U-space B8 55 i e B (K 45
RATHY X Y. Z 283805738 sl W) SR 48 T3 kAT
YR/ INE T AL B LA FH 1) 25 SR o 5 A AL
PREs i 2 B, JC TRl A A 8, W LL ICAO O &,
F ST IFR 19 RPAS 72 A ALY 1 25 5
B17,

KA, TC AL A o3 FE B 5 S s Bl ) 22 4k
o 3T IC AL AT KU 5 i e P BB 4 1 I, 2% s
Birhas hagl A i B 2 B RO R AR
AL Al RATE AHLTE A [F) RAT i B b A 28 B2k
Y B TC AN HILZS B 8] B 22 SR T R A8 38 A8 B IR
%5 RIsATIRBERE ST 2K

2) S IARAE

TN AT R IIE AR A 2 38 (full mix
airspace) | 73 )2 %5 3} (layers airspace ) | 52 5 45 4
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XA B S 2R s RRs i giE s
38, Sunil 38 5307 FLAMHTR T PR BE R XX Y 2k 7 da
e AR ARSI R O B A WA A
PERIEAS , B 3E 2ok 78 = B2 2 i 40 4, WA A [A] %
1723 B MRl B bR o | B AR T A HLRIE TR XURS: o %1 X 43
JE2E IR, Wb 28 0T HAE ELR 400 ~ 500 fi 1)
X3 TC AL S A AP ZE vh X, H 55 400 fit
DU 28 AR 4 TC AL AT B 43 Ry e o X A ek
X ; McCarthy %" (B BEFE B 5 150 m (4 38 117 45 45k
o EGE S0 m DU TR ALY TR R R, B
50 ~150 m 730 =R, B — R G bR ERY B 1T )2 F
MR AHZ

BEXT RS A6 2 3, A [ RIS A UTMISS
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s i s ks IR A S R v, AR
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K] EIBNASH T
3.1.2  =IRALX

1) JTC AN B A 51

To ALtk 3 R AR 2 7 R N Y FEL - 2 2 ] oh
X H AR DI, Bk DX b B T8 AL RAER TR,
PRI AR Y SR T DU 24 25 8] 45 74, 0 45 - 170 241X 45
(L A PR B A sk R H i,
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AHLEY RS PEAl AT SR BRAYE . AH LG SORA PFAf &
ATHT RS PEAS A B 5T 5 T e T T = AT Y
RATH S A KU PEAL . Ancel S 3 DL )
26 FhE T SEE UTM BT AR as /N TE ABLSE
BT RS PEASHESR (UTM risk assessment framework ,
URAF) JFEF AT 1A AT M 10 A 32 Y
Al RESZ MY ] 5 SRR

g5 b, AN AT RS PFAG 1 3 T A [Rliz 174
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St A B AHLIZE AT 37 5 10 e a5, A A-BIL-36-
B armr,

— i b, UTM N 248 SR AR AL 45 T . 2 il
)0 A I A T S A 5 I PP A PR S
SRR 7K SF- RIS 3 5 7 0 28 il T A i it 22 it o 2 XL
W s 2 PTG B N S R AR B R,

Zi b, HETAF o A BLAC 38 48 #0203 4 10 55
Py AR AR T KRR GEATSE, C T UTM i 2
EIABFEAL TRE S BT B, KR & T M oy
Mo AN T A LR LA A B
SUE TR RUE ;A N 2 X A s B
SO 5 DN RAT R E 22 M it 4 v 2 B Y

A
3.3 ZTAWKESZF5ES
3.3.1 ABE®

TANER ZH BN — s 5
12 ANER R 20T T 75 10 R R A B R A ) 2
SRR,

RPN T AN R —Fp B
KAITEANETTIAZ DR AL, B2 RAT R P A5 —
WA, BRMHLIZ P2 (ACIT Europe) " kAR H R
FNLATEANLIE 17 HE 2 S, 38 = FhA =L, 28 —
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