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Table 1 The output results and application directions of UAV carrying different sensors
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#& #K (random forest, RF ) Fl 32 #F [n] & #L (support vec-
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Table 2 RGB cameras frequently used in grassland
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Table 3 Visible vegetation index
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Table 4 Multispectral cameras frequently used in grassland monitoring

AHALEL 5 WA Sr PR/ pixel e Bt /nm Hi/g
DJI Phantom 4 £ 5635 hit 5 1600X1 300 450 4+ 16.560 + 16,650+ 16.,730+16.8404 26 1487
DJI Mavic 3 Z Y618 M 4 19201 080 560416.650+16.730+E16.860=+ 26 951
Parrot Sequoia 4 1 280X 960 550440.660+40.735+10.790+40 35
Micro MCA12 Snap ZEHEMIBL 6 1280% 1024 450— 1000 497
Red Edge-MX 5 1 280X 960 475420.560420.6684+10.,7174+10.,842+40 458
MS600 V2 6 280X 960 450430, 555+27.660+22.720+ 10,750+ 10, 840430 280
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Table 5 Hyperspectral cameras frequently used in grassland monitoring

AHHLAL S SRR S HEF /nm FEAE Bl /nm fh/g
GaiaSky-mini % 256 3.5 400~1 000 1 300
Gaiasky-mini3-VN % 448 54+0.5 400~1 000 1200

Cubert UHD 1857 125 4 450~946 470
Pika XC2 447 1.3 400~1 000 2 200
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Table 6 Thermal cameras frequently used in grassland monitoring

A )38 e Bl /°C HARHE/mK Hig/g
e gs . —25~-+135
FLIR Duo Pro R <50 320
H I 35« —40~+550
FLIR Vue Pro R
—55~+4+90 <50 110
640
s . —40~4150;
Zenmuse XT S <40 387

R4 %5 : 100~ 550
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Table 7 LiDAR frequently used in grassland monitoring

= KR Hi WG /nm Wit /g
, i A FH K 70°X 3
R L2 2em@150 m o i . 905 320
AR E A A 707X 75
Velodyne HDL-32E <50 mK 40°(410. 67°~—30.67°) 905 110
LiAir 300 <40 mK 40.3°(—20.8°~419.5°) 905 1100
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Table 8 Analysis of advantages and disadvantages of sensors
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Application and prospect of UAYV carrying different
types of sensors in grassland monitoring

LIU Min, TANG Xiao-giong,SUN Yu, TANG Wer’
(Sichuan Provincial Institute of Forestry and Grassland Inventory and Planning , Chengdu 610081, China)

Abstract: Grassland have dual values in production and ecology, playing an important role in economic develop-
ment and ecological environment protection. Unmanned Aerial Vehicle (UAV) technology has become widely used
in agricultural and forestry production management due to its advantages of low cost, high precision, and strong timeli-
ness. This study collects and analyzes the research situation of UAV equipped with various sensors in grassland moni-
toring over the past 20 years, both domestically and internationally. Among these, visible light cameras are the most
widely used, providing timely and accurate data on vegetation coverage types and spatial distribution. Multispectral
imagers have outstanding performance in vegetation index inversion and biomass, while hyperspectral imagers offer
continuous and abundant band data that, when combined with artificial intelligence and big data, enable intelligent
grassland monitoring. Thermal infrared imagers are effective in canopy temperature and moisture monitoring. Laser
radar performs well in canopy height and vegetation structure. However, challenges remain in the widespread adop-
tion of these technologies due to sensor-specific limitations. This paper offers suggestions on the development of
UAYV design and sensor applications, providing a theoretical reference for addressing the technical bottleneck and ex-
ploring future development prospects in grassland monitoring.

Key words: UAV ;sensor; grassland monitoring ; application ; suggestion
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