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Research progress of UAV hyperspectral remote sensing technology
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(a. School of Geography and Remote Sensing, b. Rural Non-Point Source Pollution Comprehensive Management

Technology Center of Guangdong Province, Guangzhou University, Guangzhou 510006, China)

Abstract: With the integration of hyperspectral sensors and drones, drone hyperspectral remote sens-
ing technology has become one of the most important research directions in the field of remote sensing.
Compared to traditional satellite remote sensing technology, drone remote sensing technology offers ad-
vantages such as low cost, simplicity of operation, high spatial resolution, and high temporal resolu-
tion. Researchers can flexibly acquire hyperspectral images of study areas. Hyperspectral sensors pro-
vide more spectral details, and the combination of drone technology and hyperspectral technology of-
fers researchers an effective technical means for remote sensing-related research. In recent years, it
has received widespread attention. This article summarizes the characteristics and development status
of drones, sensors, and hyperspectral technology. It also describes the preparation work before the
flight of drone hyperspectral remote sensing technology and the processing of the collected data. This
article focuses on the application of drone hyperspectral remote sensing technology in fields such as
hydrology, agriculture and forestry, natural disasters, and marine environments. It also introduces the
main types and basic parameters of sensors carried by drones. Additionally, it points out the current
challenges, opportunities, and development prospects of using drone hyperspectral technology.
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Fig. 1  Examples of rotary-wing UAV and fixed-wing UAV

platforms
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Table 1 Common airborne sensor equipment and main technical parameters
- e pinfiid SRR i ERE O ORHAR )
/mm /pixels wES A /e /mm /mm
PlaEkie  HS-L000UAV K AL G 25 400 ~1 000 640 x 480 270 - 22 -
N X20p Bk G 350 ~1 000 - 325 630 2.0 -
X20 Bt Rt 350 ~ 1 000 - 325 350 2.0 -
HSQ-X20 Bt 3am g X 350 ~ 1 000 - 325 1500 2.0 -
HSU-X20 Bt ot i 350 ~ 1 000 - 325 1500 2.0 -
VI8S L mig s F AL 450 ~950 1000 x 1 000 125 - 4.0 -
410-Vis LBELER G 25 400 ~1 000 4000 x3 000 150 <1300 - -
425 Shark 2 B GiER G 25 400 ~2 500 - - 2700 <8.0 94 x 180 x 266
Gaiasky-mini3-VN SUF| 47 400 ~1 000 1024 x1 004 - 1200 - -
Nano-HP Headwall 400 ~1 000 - 340 1000 6.0 132x102x73/132x175 x99
Hyperspec SWIR Headwall 900 ~2 500 - - 6 000 6.0 -
Hyperspec MV. C VNIR 400 ~1 000 - 342 300 6.0 -
Hyperspec MV. C NIR 400 ~1 000 - 214 2200 1.5 -
Hyperspec MV. X 400 ~1 000 - 301 3000 6.0 -
Hyperspee Co-Aligned HP( VNIR/SWIR) 400 ~2 500 - 3407267 4000 6.0 272 x211 x 165
Hyperspec Solar Induced Fluorescence 671 ~780 - 213 5400 <02 297 x200 x 158
Micro-Hyperspec VNIR 400 ~1 000 - 369 1200 5.8 -
Micro-Hyperspec Ext VNIR 600 ~1700 - 267 900 5.5 -
Micro-Hyperspec SWIR 900 ~2 500 - 267 1 600 6.0 -
SPECIM AFX17 900 ~1 700 - - 2400 8.0 131 x 152 x202
SPECIM AFX10 400 ~1 000 - - 2100 5.5 131 x 152 x202
HSMA00M 5% 400 ~1 000 - - 1 000 2.5 -
HySpex Mjolnir V-1240 400 ~1 000 - - 4000 3.0 250 175x 170
TIMLE  X20P-LIR — (ot E AN s A 5% 350 - 1 000 1886 x 1 886 325 <1500 - -
ERMEZSG  X2OP-R—(kXFA R A R4 350 ~1 000 1886 x 1836 35 - - -
X20P-LV —fkiot bt G 25 350 ~ 1 000 1886 x 1 886 325 - - -
410-R — (AR SR RS 4001000 640 x512 150 <1400 - -
A10-L1 flEE b ER Gt R A RS 400 ~1 000 3 840 x2 160 - - 2.0 -
Hlgkaersh  WIRIS Enterprise SLEZ I RERALIMIRIX - 4646 x3496/1920x1 080 - - - -
Wzl IRIS Pro iyt AE RN A2 1Y - 1920 x 1080 - - - -
Agm fEgK b B £ 5 CWST A - 11920 %1080 - - - -
GIS-320 ML A IR AT A AN 3200 ~3 400 1920 x 1 080 - - - -
W HON KEE Q5 8 000 ~ 14 000 640 x 512 - 878 £5 - 178 x 135 x 161
L HO0T 3B 5 8000 ~ 14 000 640 x 512 - 828 +5 - 167 x 135 x 161
FLIR Vue Pro R 7500 ~13 500 336 x256 - 92-113 - 57.4x44.45
FLIR Vue Pro 7500 ~13 500 336 x256 - 92-113 - 57.4x44.45
HLEL XTS ATAMINL( E ™) RERRIH 8000 ~ 14 000 640 x512 - 387 - 105 x 101 x 83
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/um /pixels wES S /e /um /mm
MBSk TRES R 10~ 14 W LRER A TR - 10 - 3544 x2 316 10 - - -
A TR 25 @R 10 ~ L SEE LA TRE-10 - 43002 800 10 - . ,
TRZF] BRAHE 10 ~ 14 EEE R TR3-14 - - 14 - - -
TR ZI R 10 ~ 14 BRI TRY-14 - - 14 - - -
K6 L2t & - - i - - -
6X — AR Z LB - - 5 280 - 31.3 x26 x 266
WR 4 2ok RaEaH - 1600 x 1300 - - - -
MS600 Z5tiE AL Kb R - 1 280 x 960 - 275 - 79 x74 x52
RedEdge-MX § - - - - - 87 x59 x45.4
Sony DSC QX100 - 5472 x3 648 - 179 - 63 x63 x56
Micasense redEdge - 1280 x960 - 180 - 120 x70 x50
Mok EE  LiDAR X3 T AHLBEE A - - - 1250 - -
LiDAR 220N & ALtk - - - 2000 - -
LiDar Hawk FEEEOLHE - - - - - -
HE L KEaE - 1280 x 960 - 930 £10 - 152 x 110 x 169
CMS V500 Teledyne Optech - - - 7000 - 145 x 145 x 71
HDL-64E Velodyne Lidar - - - 1270 - D =215 H=283
HDL-32E Velodyne Lidar - - - 1000 - D=86 H=144
alpha prime Velodyne Lidar - - - 3500 - -
M8-core Quanergy - - - 900 - D=103 H=87
M8-PoE + Quanergy - - - 1360 - D=11SH=134
Hom-RT - - - - - -
RTL-450 Redtail LiDar Systems - - - 2200 - 239x117x 116
BUEREL  SE-40 SINEMARIE L - - - s%0 - 2,000 %150 x210
SE-T0 ZINRENL AR - - - 40 - 1390 x150 x210
SE-150 ZIfepl A IA - - - 4600 - 920 x 220 x 220
Aero LT HLE R 1% - - - 100 - -
Aero S00 fLERHE A - - - 20 - 410x310 160
Aero 1000 HlLE 7RI % - - - 1700 - 310 x 190 x 150
ECT400/D052 Z 51 LUK IRIAR - - -l - -
R3/R4 HLEZ @B T - - - 3000 - -
MagArrow HLERHEA R T - - - - - -
EN61Tite HLAGH 58 mERAS - - - - - -
EM38-MK2 #L& e S - - - 5400 - -
Ariel HLERE SR - - - 2800 - 400 %300 x 250
P miniSAR AR H A (X B ) - - - <600 - -
Pl miniSAR A BAL A E % (Ku kB - - - <5000 - -
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Fig.2 Schematic diagram of hyperspectral sensor acquisition modes
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Fig.4 Schematic diagram of UAV hyperspectral technology used for water quality monitoring
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