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Abstract:  Aiming to break through the development bottleneck of the current autonomous driving industry, virtual
lanes are proposed to provide an innovative technical solution for future autonomous driving scenarios integrating flying car
transportation systems(FCTS). Virtual lanes develop synergistically with the evolution of autonomous driving stage, i.e.,
from manned driving, to fully intelligent driving, and then to the proposed L6 air-ground full-domain autonomous driving,
which can finally achieve the air-ground integrated transportation systems. This paper introduces the application scenarios,
implementation methods and feasibility analysis of virtual lanes in each development stage by elaborating the state-of-the-
art technologies in autonomous driving, digital twin, internet of things(IoT), artificial intelligence(Al) and other fields.It has
a pioneering inspiration significance for the autonomous driving industry to clarify the overall development trend and key
technology orientation in the future.
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S R Ab T FLAT A M A4, G-V 2X R FTHG B Y A
MR B sl AE R YL, Rt TORBIEE ARAEIR | ) SR
IS 77 I f 1 V2XGE (50 R I FCTS 7T LLAT
A4k A VR AL 4 T R AR A B A S 48 N P A5 SR
REJT . K UL X 11 20 285 ] R 0 e AR S 4 5 I 55 I 4%
T L& B, 5 i 15 57 40 B V21 (Vehicle to Infrastruc-
ture ) [z 55 3 a5 5l R IRAT 1) 068 85 7% Bl B3l , Oy B AE
L DAY A 2 00 80 8 R 45120, B 485 24 1) i 4% 3
1 V2V (Vehicle to Vehicle) & V21 52 4E52 F & 9 i 40
PEAR A BT 2 s o) A R AP 1 ) B A L
3.3.4 6G"REH—&K"ERE

556G MZAH L, SR TCZ A (6G) 28K AN Fi:
Jry BT b TRDIE A5 4% Sl s TR T AL {5 ) 2%
G A bl A 2%, AT DASEIR S M — PR LA T
LA Ok BT R AU G B R 1 7 — Rk g 4R
HET B A s TP R T K S Y E RS B LA I
ALY A s TR] [R] A5 45 R A% Syt 1) 1 2728 3 1 v R
by P4 Ak B bR ) ) T 25, AT g s 4 T 25 1) 6 o 2R A
Z2 G0 I S 0 R U 4 2 JRS R T R SR A PR G  E  H
LA ] (Intelligent Reflecting Surface, IRS) #IA
NI 66 A 745 2 Gu i) —Fh A i g i H R IRS W]
FT 52 B 6G To 2k 15 2 S i 8 AE I AT 4 JC 2k A% 7k
WL, MARAS T figp ke 0 2 A5 T8 0 Vi 43 35 010 ) A
BT H T B I H RS B pUARIL TG R L e
AN T 5 T A2 BB To L N 45 S50 55, DR 3 o
IRS 7E i )= (AR R 10 1 5 B2 0 %, T LA 80 ) Jre = b
— R Ak 23 1) N 2% 75 it DA M JCERGE R R G0 w0
Bl , 30 ] DA A 0 T e 25 bR S B0 T AR 5 Bt
W] A A A7 74 ) R
3.3.5 AITHSD

23 i — Ak A8 38 1) S AT RS E A AR L A kA
2SR SRR B S L 2 Bl i A
23, 22 )2 UK A2 T B BRI A A8 38 A BB R
SCRE 5 B2 B A Db TR U B R A eI ] = 4
5 w) - 0872 B2 4 R R A 1 2 R]E A AT A AR R
PRI 5 7 3l 38 5 22 B U [ S 6 2 FCTS I FH P A5 5K
e LA R % 2 5 R R s el U O
B3 A e T A B 30 1 W R A T 5 P AT . Rt
A Ay T ) 25 b — A AL A S 5 L6 H B S BEOR &
G AU T T RS HE GEAE DA K B Bk = R T
By [ 9K Zh FAH TR A

TEAR SO G T8 R ] T T sky-lanes 1Y
23 ol A2 A A BRAR R, Sk [ 37 12 0 LA T ERAN Y &R
G5 BT T R BB (5 ELASEAL 120 Sl 5 3 245 1) g 1

ok T 2 S A T R A8 B AT i R G RE L 4 A ]
Yhia) oy 844 AL T R A T R AL S B AR R
{3z 3y, LA B T o oK 5238 27 48 R 7 kA
Xof T AN RS T 5 FH ) SLAM B2 AR T 7 8 31 i 4k 45
Yz 8], il A OL T I RS AL (2 1248 9 = 4E SLAM
F AR08 k5 7 e A e ] e 4 T T B AR
LU SR LoT {5 b BRI HE U 47 18 4505 B A T IT
TiC , T S BRI 09 25 1) 72 (2 A0 = 4R ST X T 25— 1A
AT AR IR A AT R 2 R S A SEONE B et H R E
R BB BB K Sl L, Rl 6G A9 18 15 - ROA-TH 35
2 e R S Ak R A VR B I R A YL
AATHY.

4 FREHE

AT L1-L5 A 2800, Lo 25 i 25k [ 302 I i T
I FH 3 5 B R I R AR 2P, R A SR 1 R RIS 7
D T SRAFAE B R PR, 20 A 5 O N R T
BT A BEAE PRI EE 4Ll 4

(1) s CATIRGEAT B AE IR T 25 UK [
JEE 11 R 40U P, 2 A R R AR A (I R XU )+
AU BRI, FCTS & FH I RS iR R G075 B e 45 i —
LA RGBT PR . % R SRR i I s
AT R AT 28 A 7 225 B ) 2 3, SR A BEAS JE U
i TX) 2 T 552 o) 194 A T R A R ) R L2
FE HIE RN B %

(2) BEAEINE . ©ATIR 428 B b i e ORI T3t
R At HL T Ife O 5 1) BERE RHE I . AE 45 R R RL L
T, RATIR AR A Y B R AT IR S RN B KA T[]
e T H TR = R M E . bk, “ITIK
WA A A PR B LR A S B i
R & SHAILIIRE RN F1 DL S KA R A 45 Fh R 2

(3) WA B RATIRENBAIZE  FCTS ¥
T I 7 W T B A A2 T )y, LS TR 280 AT 4 (Ao A
HLVETHOLSE ) AT B S ©AT IR A L A Bk i 2 3, ok 17kt
G I T 2 S5l A A AT AR A 2 T ) AW 4 R A
DAY 2 i — A 52 38 28 45 7 8 . e v el B
5 90 46 SR T AT SIS W s R A L DA AR B R i %) 52 3 4
il R [ 90 Al 5

(4) P24 T L6 A sh28 337 s i3 15 W 4%
PR i 28 5 0, K 9 3 22 5 30 4 Bl ol o 24 R
B o Z AR A E W W 40 1 SO VERUE &
T I H 24T, W5 BURA AR B, RT3 EH bR
R AR A, B A 24 A 3 4 5 R 55 4 T A R 4% 3K
YRR 25 25152 X B AR S 2 i — Ak sl S i R
PR 22 4 m] Sl A 1A O 6 Hoo A X B A7 i
J5 2RI LA AR D) 246 45 A 45 1L ) 7 2R 5 Tk BT S 80
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Ao X I T 2 ) B 4 T LR RTE £, WO A S Rl R
ARG B B2 3 e G 32 3t PR P 2 [ 2 0 = 46 40
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T, HE 4004238 BRI AR— R T, K P B ) 3725 Bl 45 2
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