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Review of Multi-rotor Unmanned Aerial Vehicle Simulation Platform

FANG Yihao, ZOU Danping
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

[Abstract] The continuous integration of artificial intelligence and robotics technology has facilitated the
widespread adoption of multi-rotor Unmanned Aerial Vehicles (UAVs) across various fields, demonstrating
their flexibility and efficiency. However, when developing and validating flight control algorithms or solutions
for multi-rotor UAV's, researchers face high costs/and significant risks. To mitigate these risks and enhance the
efficiency of algorithm testing and optimization, simulation platforms for multi-rotor UAVs provide a safe and
controlled environment. In this regard, this paper first introduces conventional models of multi-rotor UAVs,
selecting the commonly used quadrotor. as the representative model. It then elaborates on dynamic models
according to different levels of simulation. “Subsequently, it provides an overview of the conventional system
framework of multi-rotor UAV simulation platforms and discusses their evaluation methods and classification
approaches. The evaluation of “simulation platforms is detailed from the perspectives of function and
performance. multi-rotor UAVs are classified based on whether they support an interactive learning
environment and their focus areas: dynamics, sensors, and multi-UAV coordination. This paper also reviews
the main solutions for existing UAV flight missions, analyzing typical multi-rotor UAV simulation platforms
within the context of traditional and learning-based methods. Finally, the paper outlines future directions for
multi-rotor UAV simulation platforms.
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Table 1 Classification of multi-rotor UAVs
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Fig.1 Quadcopter UAV dynamics model
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Fig.2 Multi-rotor UAV simulation platform structure
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Fig.3  High-fidelity visual field simulation platforms

TE G —HLAS A iR 4% 2 CURDE) SO sl #1540
FiiR A6 2 (SDF) ST DT S8 30 2 il 4k 1) JE A HILZS
FIBAR B 1 @b

Z WL L SCRE R R R A i — A FF- 15 D E
KFH R E 2 —, L PR 2L S E AT
B, 22T AHLE R AT AT 55 0T A Jnb 25 45 TR 55 43%
R TEZHEFTC AN 40K - 222876 A LI R 5
T LR Ry — T T B ) F 5 1) (81 AN A C A HILAE
AR R IR BT h UE A P R AT AR
1M s FEZHUEREAE S R DE AL TR T BE 2%
BAERHT S B . D) BT & hoxT ZHLSERE
HEAT O FL S, P i R LD 2 WLAE A T AR A B Y
[ P AEAR KA B BT R B0OR . (i BT 5 X
ZHLUMNR R SRR R R I T AR S E 4 3CH.
Yy eI EERR 1 1 BRI

TN A B R T S
B Z A HREAS L T A ML [ 3 €T, E
5 SRR O A L, Rk i R A R A L 1
HAE IR SR AT g R i, — WL fEH FE K
TN PR R rp , — 2605 BV 5 SRR/
FEFR(S/HITL) P, 248 T 5 88 4 6 4738 15 19 #2
O RS R A T SEbR AT R A ks R4
D5 B R 25 FN SN 3 IS . g — T, A ROk
L HLES N RN BB Seni fb g o Sk kAT, ¢
sRAbE 2], OpenAL 219 Gym £ 1 & FR 5

HMPRAERIE . 5 5 P 5 e AR SCRF I 6 3%
b 3 R THT & e e T AL AT S5 /Y
Y &

ZEFTC AT E- 5 1 2255 T35 RE 1=
FEIHIREM — NG bR . DT EF G i R AR 22
R B R AT A MF 5 1)~ ) TR A B
AT PR BT A SR i . 5B 5 1%
PEHR B R HAE R R B AR S PR NI 57 3
Mo —REB RN ERA A TAERBREMTT BT &
A DUAT RO A2 R TF a0 R0 B B e ) 1 B
Yo BEAh TR 55 4 sl = e 55 4 25 IR 55 i
(1022 5T 3 3 A WM SORE T AL IR 285 4% i )
i LUIR S5 vk ast T 5 P 6 V& ik s
il 05 - 5 45 B4R (UL 12 17 e 55D 19 77 3K
AT SRR T % am R F i GH , WAt 1
EIRN LA RE g SN

2 ZBRBEANUTESHIBRAR

BUA TN PR TT 56 32 2 R SR il B 7 56
RS T2 ) W fif k05 58, AR L it T b R 24
AT UL 55 20 D9 SO LR L ) 3 AR, 3 A
PR AR IC 5 L R 58 W 1 2 R IC AL E AT
SRUTE,

AR IR AL T A B WA RS F]
LRRZECE ARl N I 7 6 S = 1 /7§



18

£525 £28/2026 52 R/ATENTRE

R (VIO 2 £ e 38 JC AL T B3R 85 L 3R A
B 0 7 2 HAd AR AL AT IMU 35 S 1Y
IREE S VEA T A BT A5 2 TC AL F B B9 4, 31X
Ry AR A T H B 5l RS R 9 [ B 3B
FEAX A a1 X F o AMLIX ZE 5 95 IR A BR Y
VN A IE . AN, VINS-Mono
R FH B FAZ Sk AR AR 19 IMU 52 1% T 488 #0 4S
J 4 7 457 » ORB-SLAMS3™ g fif 70 B0 v 19 42 2 i JA)
WA A Seai i RN 8 B2 TR A U
bk

TEARPU AT B )5 » RGERIXT ®ATHGE E 1T R
) a3 F 23 B BB HLR 2 SRS T 3 B
KRG 4 Hrok U AT RS R — B W (s
T, BEAN . 3B A X R] E AT e G AR B i AR
] 33X B0 Y R ) T 2 2 B ey U A K AR S
FORAF B — 2% TCAT 3 F P A Bhoas , AT S B0 st
[f1) f5% 4, B T 38 AT 5 0h . FOEHIN 261
BETHSE T 3 1 b O Ak LA 52 30 i et b (] 8 ik
T B0 o . QIN 251 7 M 36 A Y Ak | % )8
T IBAF B R S A2 BT =l 5 ] 5 A% st ] £
PR . BT R Ak T R Sl 58 1 o ) B4 7R 4%
IS BN A B A TS 12
M BRIRRCR T TH B 2T AR B R AT 5 T oK
FRIZ5 S IF W 25 AL 2 32 F R i 45 00350 o A ki
ASFZAH TEE A0 RATAE S5 s e B ad
KL B2

P BB A A8 X T ALK 2 B, H AL PR S
RN R AL AT M5 5 A8 T A AL AE 5 42 4
b BR R R A A A e M R e
LM g e A Y SR PTD b 35 1, HOl b A5
ST He R B AR FRS RO LAAS B3R
(o RS . PID Bk e K 28U i F # 24 Bl
ORI AR T S50 2 TR AR RO . ARkt
P 2% v MUY (7 36T SEC3) Y JL ] BR i 4 1 0
R T 4 1 (MIPC) P 45 S st 34 e B e T8
ALY 2R 308 3 A TR A e i f S B0 T A
HERFEE I o

REE AL A 22 S AW &, R HEE T
J5 2k 5E L TE AL CATAL 55 1F H 25 3 A7, HFB 4
PERE B E MM G R, T 2% gk
FEBIELMZMEEREGE T RPN — k£
AR Cangan  HLRI S 4 D L SR A4S R K iy dE 2k
PEF IR E 7, DAL X B O B AR AT 5 s
PENICKA 253 F 3 fb 2 > 523 T % 6 AHLAE
ZeFLHREE T AT BB LRI R X T T kS

55 7 ARG N R 0 4 AN ER8E v i 50 fie B 5ok
BE UL K Ry T A et 3050 (%) 80 R T s i 303 AT I
B) s G5 s T 3% 7 W A T fige B R RN L AR
W ORATHEE %), WIEDEMANN 25550 F1) F 43 #7
RREERREFE th T —Fh I T 22 2 5 S i 28, X
PR 25 AE 2% > 1 i B rh e o R A T Hh 280
T R, (A5 o 3 1] 2 ok 2 1 ) st )1 3SR T
— M T o) B A 5 AR g Oy UM L R 4
T IBE R R Z R & 80E S AL F
B EAE R R EE . SONG 2500 % f 5L T %
JERRAL 2R (0 RS T E AMLAE R AL IR 5T b i
L B 1) e P 42 5 3% T 58 A R P ) 4% 4z
AT 5 3 B AR R T ROR Y []
Bf D ZE R T A IR

ORI 2 W R A AR el e 8 T
= 2] (MR DT SR AE AL IS BRI A BOR 4 7 TH 4 2
AR BRI PRI R 138 X — & e, To AL
P BB HE TR R B EE W — A, WA
Wiy F 3B T B B AR PR B N T e SR AN WS A2
FeF2F IR R IR TT & 75 2K DA B A
BILBEA B A0 35 vy FH 40Uk A 7

3 BRELXANGEFENTE

B0 Z 3 JC LT BF- B 192328 T RO Y
2R ICAMLCATAE 55 BRI RA T 20 #r . &
B AR GE R M DR 7 SR EE T2 2] O XY gk Tk D7
% L N PR AT ARG 2 e I A ML H
V- AT SR TR AR 7 5 S S 1
PrEA 5 g3k T2 2 7 SR D7 S 4 it Tl ey
AR

TEAGGER R B TT 58 7, JE ALY AT AT 55
0 A SR R L R 3 AR S 2 B
BEXTIX 3 A AT RCR PERE BRI 5 HF 4l
AR M SR BEAT T R AR e . — T A
I3 — R RAE T REA A 05 HF- 5 P YO Rk T
5 MU 7% B SE PR IR BT 00 05 B0 5 o8 12 J K
F) 07 LR AT R L S B B ) — i
il 78 73 ) T LA R T A BE S R HE Y Bl ) AR
TURE SR P B ) RAT RO, s — S5 E (9 07 B
A 1ESE LA HARAIE TR

TEHET 22 20 T SN i o 07 58 b E A HLAE T
B ORI . 2 2] TR — 2] LLE
THEE RATIE 55 B RY AN [R] T 15 G2 04 sk e 5 50
D7 HAF- SRR R R R & L 5 T S B 7 3
T EAF S A AR EALR B R 2 T H R A Y



$£52% F28/2026 52 R/ATENTRE

19

ORI 265 AP B BR T RA R UER SIRELL S
I T 38 I I R > I oK

SR 2 e IC AN BF G ARG AT
155 OB SR 5 PSR 7 PR . IS
- 65 i 2 AR AT 55 19 A [ A AN [R] A 00 A5 4 514

HE T ABL FCF 62
I

JT A T2 ST HR B

e
r B
& g
1 ‘
HRA Rtk — 250
v
M= 5 7157 ] A S I 5 22 LA A
B Sy RGB IMU Y Bl
Depth GPS
ERE B AL
HH) % LiDAR B85l

B4 ZREXZANGEFESE

Fig.4 Classification of multi-rotor UAV simulation platforms
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