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Abstract: The drone is a data-driven air mobile agent in the future network environment, UAV remote sensing
technology has become one of the leading industries for UAV applications. This paper introduces the
development of UAV remote sensing technology within China and internationally, and there is a particular focus
on the development of UAV remote sensing technology within China from the "10th Five-Year Plan" to the "13th
Five- Year Plan" since the 21% century. It also focuses on the UAV remote sensing calibration field, the
establishment of aerospace calibration field and application verification are also described, including the
development of load and system technology of UAV remote sensing system. Secondly, it will introduce the
industrial application of UAV remote sensing technology in the fields of national defense, land and ocean island
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reef mapping, geological disaster monitoring, and emergency rescue. At last, China's advancement in UAV
remote sensing technology with regards to intelligent control of networking, accuracy and real-time metric basis,
self-organizing redundant fault tolerance of load platform, remote sensing big data cloud processing technology,
and the practical application of UAV remote sensing networking will also be discussed. The overall goal of the
future development of UAV remote sensing is to establish an unmanned aircraft network observation system with
rapid information acquisition capability, to realize the unmanned aircraft networking technology from the project
level to the remote sensing industry. At the same time, it also lays a foundation for Chinese national strategic
leap in becoming a strong power in remote sensing field.

Key words: UAV; remote sensing; industrial development; technological breakthrough; intelligence network
*Corresponding author: LIAO Xiaohan, E-mail: liaoxh@igsnrr.ac.cn

FEE: TAHUR A ML G N —FBARIK S 023 th A sh B Re R, i JC AALiE B2 TC AL e s B 5 [ 45Ul . AR 3¢
B E NANEANLERE IR 5, SR T P EJC AR 21 20 LISk A 07 B = 7 AR i B Ak
W EIZR SR S & R DI, MR T T M E AR , 2 i e Ar i i ST DL T R SO E , A6 o AL R R SR 2
ff 5 RGHARKE IR AR T LUREGE R M S5 | S PERE R GUBR  ACRA h E TE A MLIR R AH DG,
AP B2 RS20 T TC AL A By S R 28 4 L K 9 [y 2 R, ) I 22 55 09 5 R 22 1 D, I ¢ 3 oy R L e
] 5N BB Ak i) = U R 5 B, A48T b B T A 2 128 R ST R T ) B 1) T, 4G 2 P s o) A 5 R 52
Fb P B A M AT 5 A SO CR A 8 BB 2 A B AN TE AL R X S AL A A . AR TE A ML IR R 1Y
JaA e T R LA B B ARERE T A JC S SR AL OO ZR 40, SR TG AT ZS e 28 45 R PR 00 2 1 4 s 81 e 4t
3o, ST, g v ] Ay T 3 TR ) 50 M e 9 R B BT

SRSBIA  TC ML I8 77l R R s BOAR ZEM% B BELH W 5 & e ik

1 KJEhke

11 BRI EANEREARE S

T ML (Unmanned Aerial Vehicle, UAV ) & —fi
A3 19K 8h BT N3l AKEEZS SR Ty AT
TR AR RIFRY, 1917 45, A FS—2 00
N R I E 2R MR BRI R . TEA
LR 2 T B S 1521 M 20 42 20 4F AR,
F 21 20w, T AN fE 2t T e A REHL $5 6108
NATEEHURIE FIE AN 8212 T A IEEHLATE
BEGZ BTN AR, AR HRE.

F) 20 20 K, 4% il ik i JC AMLIR LA, H
PR AR ik 22 S K DA SE [ 4Bk
FARR BT 155 25 Te AT ZEHLRY SE PR & ke
T IANUFE IS 17 e e AHLIA & LA H
A g ) R U RS, A TE ALYl A&
I, R E FEEZOFARIFR AL T2 Kk 6 55 Hb
A7, 45T KT R AR A v FH C A PLEA T A AT
52 I Tl T A B R IR A rh 2R T T IZ N
ML AR EEN AT,

T MR R G2 TE TR AN A AR K
WA G Y B — R R S B IR R 5. B
HIENMUE R 18 -5, 4 R/ N =y P e Y 28 AL

JEAF L B & TR R TGP BN (LA ]
A RAGAE M 1 18 SR AR AR UL B R 55, TE A
BT BEFE 2R A% I 2 2R 1Y, R A AI 5%
FEI A 1 7 R 18 TC AHLE B s (EO) 141 4h
(IR)/SAR — A& Ak 42 1t 28 17 v] 1o FH T 185 ¥ W U
A0 AR R (NASA) W Z Fh e A ML
FH T 3 8 e (L9560 L IRl 45 X)) S5 5
Ho #EA 2L LUG , TEANLE A HEA R S
TR, 52 [ g Y5 B AE R4S & (ARM) 114
R Alltus To AL KA Z T I = 2 T
SR LIRS 25 )2 -5 20 U5 T R BH AT K i i
RS AR R R 00 AR | i b IR
BRSNS,

L TE B 7=l R e A W, e H AR K45
AT TR A Ok E A H A B B 2R (0 SRR
M, 20 tt2d 50 4R E E AT aa bR T AL, 60 4F
A= TR GRS HUHL, 70 3 80 AR & B ) T
“Rir” DA Kas 157 AL, BEl 21t LA,
A TEHL Tl A #E A T R R R B B,
TR K RS IR K2 Pz AR
LR R AR 5 BT SR T e i A2\ w0
T AR TC AL, (HH F B S AT A4S i 5e
JyF . 20 28 90 AR, i I 2 B2 T 5 Be T if B



478

Bk 5 B

20194F

FHTEAMUEI B, 52 500 T I 2 40T, 21 22
{EAT—FE AR, 2012 41 4R [ N SR AL
M B TRV BRI ERAETR A IR A
FIREZ e B IC ML RATF- 5 HE ) T 2 9t 7,
RS AR T 108 R ARG — 2

1.2 “+F7(2001-2005) HA B BHE B ZEF AT H R
BEANEBRERGH A

Tk Y e A BLIE JER &R g A A 4G T 2000
4F 2002 4 5N 5 52 TG AMLA FRZA FIFEJL 5 K 2F
FAR R T RAG R SR Y /N Al A 56
4 23 ] 3B JBOF & T CMOS iU 515 B T &
%7 (02C26215200750) , & [ Z R S FE R B A
PLiE B2 1o - & W ol () T AR R ™, T H 58 Rl T
Jo ML R R AR R G () s R T, s Hhs o
AT 0 A B A 2 Hiv, 2 o o0 45 1 Ja%
BB T RG2S E B T R 40 o AHLIE K
W5 MRS MR A5 3 B R T
A8 M6 F R G B 1L 46 S
SER SR F R G0 RE B s AL BT R ST B
BB ML A5 E B R G0 6 DL 8 K e AL
JER ) AR AR T A,

1E EFZBHE ORI E “ 2 g T AU
TE R RG] (2004BAL104C) 1Y X HF R, SN zs
Tolk (D A R THTA | ALK E R B
& BN ST T T 2005 4F- 8 H 8 HAE SR M S8 T
& E R Z i o AR R AR G| L b “ATiR
B (E L E2), ;T REMBUHHir, ERZH
T HE T A B A R E R
“863" T TIA L KA E PR T 5l £ 42 5 fp
i KE s . W H E K CCTVL B M B % n DL
o AT ST T B GRS R
UG AIR PR Pl S Ao A i A5 A A T 5 2 i
NSRS . R AT AT
PR 2 I T 4 A S A s iR B T e AL
RS ORI NS R AN Oa T e W S W O ICTET
Ve B 3R KRB B G IV E R R,

DAL R A, 58 % 22z T 2005 AR AR A E 4l
FeAR A A RE Sy B H “T0 N2 3 2s H X
W R G0k & 7 8e i (18 & e g5 i % [2005]
15345 ) ST, SE 58 i T JC AL S 18 Sk i)
EER (RN 2 WS NG SN = i
rp o R ) T 2R 4 LA B M i O 2 A A5 T 1) 5%
BERR  SCEAE TR I R KUE DL 207 T KA st i

K11 200548 H 8 HZ iR L AHLIEIR ARG AN
Fig.1 Firstflightceremonyofamulti-functionalonAug.8,2005

K2 ZIBEXANERRSE LY
Fig. 2 First flight of a multi-function UAV remote
sensing system

K13 43#132.25 em A TC A ML 2 i a R oA
Fig. 3 The UAV remote sensing image of the first flight
(resolution of 2.25 cm)



41 B PEIEAVIREEAR R G A Lk 479

AR AT, S [ JC AL AR GE 07 AL ATl
FIDIRESE B 1 AR FERNM 4, by i 7 ) o i
To NHLEE AR G AL BT 3 , BEAb T3 ] Tl 7
NP WG RS GRS

1.3 ERIZHH+—AHE+=H(2006-2020) & A

MEREEHRE

2006-2010 4F-55 | —A“ FAE TR AR,
IR 2Bt 5T BE AL s {E B R ORWESE i L 5t
T G IR ZS it R K2 A6 K2R 45 [ T 5%
UL [E AR, R0 T B 58637 114l 5 i H “ Tt
AL 32 J8% 38 77 25 4 36 9IE 2 427 (2008AA121800)
H LS TE AL R 3 8 R Ge ik ] TR AR 1
M, AT BN E A TE AR IR A T (M52
WAk ) R (B 255 kY , sl T sy
AR T AL B HE ) RGN E b, [H]
19, DR R RS R TR R S S T
R E AR E AR , H e Te AL S it
RIS G B T A

20112015 4F565 -+ — AN “TAE TR 7 W],
BlEBE R IE B L 22 B R R 4 1A 54
Jr AT T 8637 1l H A I H “JC AL R 4
R4 AR 5 28 R iR & P58 7 (2013AA122100) ,
ZI B AETC MR B R GE A v FEEIPAG ROR (1
TR 1 e -5 B BT A R R T ADLE R S
GKPRES V558K R LTI /IGPRS/3G
FAR P TCNMNLE BN AR R AR ST LR
AR H AR5 BAL 8 5 TS R GE Ak R 5 A ) 7]
Rk BA Ka 4k 11 HLAR Lok &, e T 1 iy i 3k
T ak TR i TE ML Ka HLak & omi 45, 52 C
LB 1 e 8 S b ST B A% 2, SRR T R 25 1
R IE AL S AL W R 7R B3 T IR SR — 2
2011 4F  BHE R A s B AR U™ Ml 36 B B A LA
Jbat B R AE BRMHE A BR A A RIDUR 2442 L 4 2
1) B B S Rl < v 1k B 2 e s A
SN T (2011BAH12B00) , HE i 1 HL#R
1 AR AR S W 5 W R e, D) R s 1
JEIE S 5 H SRR B R S, SEEL T S e AR
H A FE 5 0 T R S PEREINR 5 5600E , 4 Te ALz
JRRAR A B e T T AR

2013 4R, At KAk — 1 g b T 9
UERARFEAR N HT , 5 B P B e [ 7 i T
AR/ NI AMLIE BOE AR , H SN ks
B ZE LA A B A g A I St RN T

B TC AL SRR 25 1 IR 5 R
PRI G NI ESS e at

2014 4%, B0 FE 28 B b g it/ MR
BRI HI & R, TR 34 v e A HLIE s
PRI JRFFE . 2015 4F , [ Z R PLO AL HEIKEE
TRk BE O L Bé £ e A ML S fr I T (P S
) LR SRS I A b HE R 55 o PR R SR
BERY .

2016 4F 24 I 5880+ = A AR TR A ]
EPEEEaH S NI WG| R 3 A0 X R IE N
ISRy o  AARMERYA b EREBE 27 B R 5
AR IRIE I i 2 Sk (0 B R AR 3ot H < s At
FETC NS g DI 2 190 228 JEOUL I 2 AR 7 (2017 Y FB
0503000) , I [ 75 3K , ZEME 2 T0-F- 3 20 W SCHE R A
BIF 25 B TS 2L T SO0 S A5 5 28 G R o 5 2
EERRG, SR R T 7 AR 55
P[] — R 18 DX IR ZE o0 , 4 S il ] R T AR 2 0
5 3 SR e A 25 g s s ) 2 O UL DA 3%, FLase i
SRS 1 RE

7 12 2016-2018 4FRL7 8 “ M ER UL 5 A1
U E RN I H A GG, Hb B
TENHUAHSCHI H A 4as (a5 2 R 48 58 e it
B, T3 b T ] o SR s DR T 1 2 i 55 1k Z )
5G7RAE DX s b [a) T S I 5 1 2 IR S5 BRI R
PRIV TE A 25 745 DX 3 20 o 32 U 4 A,
RE R T 3 R — A A T[] i 0 07 2 i 7 5 B
AROFFE B s, 1 LB AR S PR L A e I 2R ¢
B AR LA B I M 7 75 91 5 B N He e 4 ST Ak Ak
o0 284 2 2 107 MR W 7R YA . 2016-2018 4R (] 45 5
TN H AT ) s 2 e W HR DL
JO7FH 5 ST R 28 DX 18 15 A P s T £ U2 sl
55 LA BN 7RSS A AR LR A RN 2 [RlE B
JI2 55 L BN FH 7R T8 5 A BREE S WL R AR B LA S A
M55 RGBT

F1 2016-2018 FERE SRR HIKWM S S
ELEIIE S
Tab. 1 Key projects of earth observation and navigation
within the national R&D program from 2016 to 2018 (4>

20164F  20174F  20184F
T H S 26 16 13
e P WA IR EPSTIEE 3 3 1
[]422 5 JE AHLAH DG H 4L 1 2 1

S =] B E R I A S



480 Bk 5 B

IS

20194F

LRI R X AL R, HARA H AR
L S AT AT 225 288 S o) TC A 2 3 SR
L, Sy [ JEEOK 2 73 SRR ICRE Ty e e AT g itk
i e e T 11 ] % 125 B8 5 A

2 PIRTEM

PN RERIE &P S i Y R o S Y
WL, BIE AL A 31k

FLBUE AL, N TC AL B — AR R
PASEEL BEA” o JCAALE bn i #5724 TC AL
2 REIEAR AL TG AR, D S BUROR Z0 7 F R I
FHARBERAR M5 it 25 F9U K S b 7 B S U AL 3k
HLAt L, S BT A L SRS 5 A0 2 A R S
FHRPEOARRER . [FIA, AARTE L IH B AR A
e RS IR 22, S S O S e ) B
B DAMLRARARAR 5 LI ™ i A JE , Wl =
23 [ B A AT 2 AR ey , HE— AP PR To AL
TR E AL

SCHLE S, A RE N S LB E SRR . DAl
FETC AL V- 15 18 A B g B 8 Z2 1
PRDFEI A S R AR D54 T LS BRE A 1] 2
F Sl i 5 78 R R b A — A A T A LR B R
¢, 5L A By sl 25 B WL

2.1 T AWM EVRIHEILS M ARWIE

N T ARUETC AL BN ARG HERR JEE , 75 2%
R B E R AT LT R Ok Edbr . S5
BUE AR AR A HEA TR, RIME A R i R 1A
LUDN SIS REERES =R W Rt 2D W W
S, HE AR 4 A SRR X b TR HEA T AR, B HIL
gy G R B EbRR 22 W] LATE AT
Jr LR o [EE, JC MBS S e AR A F B0
L 2 A AHUE LR RIS

TR PR 2o BB HES) T, A+
— IR R B T B A o AL EE b
(FE14) o R0 L I Ay 5 A (4 M T A R, )
P A ARG BRI LA R S FOE R 2 b, S 1 =
H I B SRR G R R MBI R W] 4R
SRR, N FAARSEARIB AL AR IEAR R . S5
HEWY, W PR3 23 T AN BE DL T 6% 62 3K
1o 48.%5F TE A , AN AE BE DI T 5% 8 5 2 2 A AH X 4
S E R AN E BE LT 0.5 nm 1G5 E b L ms
G R 20 g S g . R E bR Y

P IR AEA N 3 S N2 ] A T 2 2ty e
HEPC BRI T T

2.2 FEA R ERRIHIE LS N FAWIE

AU A AR A2 JC AN LI B S =S A
KRR S 22 PR RS AL T AT

o L E AR [ A IS R B 256
SEVRY, AT LLSE UL S R E b TR AR A
1E55 o JUTRERRBAS RO T TG 4537 42 i
PSR A R A4 R0 TR S B K
JERR I SO JBE A8 JEE X T i B R A 5 B RO 45 SFOHE 2
WA B, 2007 FFL2F1E A8, th SR HE
FR ORI EZEN R o 0 AT
BRI M, 7 EDUR S 2208 R B TR K
HA LR EMP S T, S A AR TR S
PETF IR B g LA E AR ™™ H R, 1 3
1 RE AR T2 BRI AS KA LRI E bR [
TEHEAR A (18] 5) , i i LA T RR AT S50 e b , LA
PRUEILZS AU IR B R -5 G 7 B R AR A E
SEBL TS LR A WL A — R R

1L, N IT I AMLLE 5 Sk C Rl 2 e 5
RZTCNHUIL S IR 1, I RA PR TEA
PLER G BRI L Gl i, B 2 6147
Ak R HERIE LR G E I SN 2 C AL
Aoy B Uk I e LS - ALK e b T e 2 B
N=TNHURGAE S | BB b= e e /N U JE A BLER
IR KA TR AL S R

23 AR

PEBEE /N AN 5 1 & J IR T K
152/ N T AL SR A, o2 (ZDAME B B0
IR GOEIE KA AL TR IR Im iRk for 55, 7E BT
RRH IR IR L AR A PR S A A B AR R
o W T HA 2R B A, (T A AR AL, A TR
A 3R 7K, BT, /N Je AL sk
MIEEIE /N 2R ZDEE 2 ATk

(1)F/NRITE L2 32 e

FE2F I IR far 1, B AN H TS RS
AIHLICE i H AL, 2003 4 rp [ B 24 o 128 S8 7 FH
WA RT H £ R RN T —ER TN 2T
R WAG A5 Z RS S — R ) K THT B CCD v i s
LR G MADC, 78 [E 5 <8637 1 X3t a] , o [ AL
2 Bt AT H IS BT 5 A 2 2 B e A i T
T —Fp3+1" K 1H B4 CCD Ml AHHL SPC-1, 1E4%
/NEY TG N3 2 28 ar 7 18, DU Q0 5 A S A



41 B PEIEAVIREEAR R G A Lk 481

K4 JTCAPUEDRS T M B A R bR R

Fig. 4 UAV calibration field design, use, and various target schematics
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