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Fig. 1 Overall design framework diagram
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PL CH-4 TEAWURT-E 71 RGN, I
3T RR, CH-4 ALK 8.5 m, £ 3.4m, 3
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RS . SAR. URMIL, TIkm T JEAREEIILEE,
ZREN] CH-4 TCAMUR] A AN R AT AORE AF4 1 J 8
PEALHTEIL

Tab.1 Main performance indicators of the CH-4 medium-altitude long-endurance UAV flight platform
FEAVERETRAR 24 FE MRS bR 24 FE MRS bR 28
e KTTFR 7500 m T R 230 km/h Sy [h) >30 h
PLE K 8.5m B o L 3.4m W 18 m
A BB Ao 345 kg LB S0 47 250 km SN (A e 2 000 km
P AE 82 R T Sl bRl

22 B3MEHSBESTEREZI

LA S MRNTE R, AV G BB XL
REFRIA . L MM . AR AIS =Fh2Ra7. ML
ik b R A A R A SR T T
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W 3,

Tab.2 Main performance indicators of the JY-201(X) sea radar

FZEPERRTE bR Y
T fipst WETE ) 383 R W # (maritime wide area search, MWAS) . &5 FIER & M ALFR L4 (SAR)
118 12 3y B Fr4600 (sea surface moving target indication, SMTI)
JEN5in=s 70 kg
SRR A =50 km(W R AR R HAR)
AR B S >25km
s For i %3%25 kji;\ ﬁj\iﬁfz <10m
BRI P <5m
FEE (MWAS #20) HEES: <75m; f: <0.6°
e <500 W

3 SCA350-RB02 2!t Bt EE M AEIEIRE

Tab.3 Main performance indicators of the SCA350-RB02 photoelectric pod

T REFE b S8 TR AR 24
JE5iNTs 30 kg E R R 350 mm
1 A e 584.5 mm LT HNEEII 3 A v A - T
CIRS ey L Re A 30 1% LI IMG TR 640x512
A] DL AR R Y 4.3~129 mm LA TAE P B K% 8~14 um
AT L C I 6.5°~62° ZLAMERR FEFE ) 50 mm
CIRUSRE ST 1 920x1 080 2T MR £ 12.4°%9.9°
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Fig. 2 Multitask load integrated physical map
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Fig. 3 Cable routing of flight load (a), and inner load module mounting cover covered with tin foil (b)
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2.3 EPriE 4k Bt
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Fig. 4 Schematic of remote telemetry link
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Tab. 4 Main performance indicators of the satellite communication system

T REFE b 28 T REFE b S8
AR B Ku 4Bt SR hT 200 kbit/s~8 Mbit/s
Y R B TR I AR R Y PLER R ER A 12 0.65 m
L5 iR 3R <1x107° B AL i A B <350 ms
a7 = AR RS R B i 2 D <550 W
HLER I S BT <27kg 155 RIE R AL 0.1~0.35
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Fig. 6 Design diagram of on-board payload communication interface
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Fig. 7 Task planning and data processing flow
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Fig. 8 Photoelectric pods for routine monitoring tasks
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Fig. 9 Results of emergency monitoring real-time planning
track results
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(@ (b)

K110  CH-4 JE AHLSE PR RATAE L IE] (a) B 20 1A% A1 5T (b)
Fig. 10 CH-4 UAV actual flight operation diagram (a) and real-time return software interface (b)
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Tab. 5 Results statistics of the data accuracy of the test (unit: m)

e AT DGHR2 R 5 R 18] 25 LLAMIF R UCR 5 K I 22 (8 SAR WA 45 R 5 K b K 2
1 18.23 20.34 6.09
2 14.34 19.28 5.32
3 16.56 22.78 6.89
4 17.21 21.48 7.24
5 13.39 20.89 7.45
6 15.51 18.74 6.08
7 14.82 21.78 5.41
8 16.02 20.51 5.87
9 13.59 21.93 6.32
10 12.88 22.78 5.99
iRz 15.35 21.09 6.30
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Design and verification of a marine monitoring system plat-
form based on CH-4 UAV

ZHU Zhen-yu, ZHOU Nai-en, HE Shao-shuai
(Pilot National Laboratory for Science and Technology, Shandong University, Qingdao 266235, China)
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Abstract: Based on the CH-4 medium-altitude long-endurance UAV, we designed the load installation, electrical
interface, and electromagnetic compatibility, and realized the optimized integration of multitask loads such as a
photoelectric pod, sea radar, and AIS. We formed a complete set of marine monitoring platform software and hard-
ware systems through the research on key technologies such as developing long-distance UAV communication, the
real-time synchronous return of load data with attitude information, and data processing. Finally, long-term ground
tests and long-distance flight tests were conducted in the eastern waters of Sanya, Hainan, and conventional and
emergency marine monitoring application modes were investigated based on the application scenario and urgency
of the job to validate the platform’s design indicators. The platform endurance exceeded 22 h, the operating com-
munication distance exceeded 2300 km, and the imaging accuracies of visible light, infrared, and SAR imaging un-
der uncontrolled conditions were 15.35, 21.09, and 6.30 m, respectively. To summarize, the platform can meet the

technical requirements of marine monitoring while also being useful in practice.
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