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An Analysis and Improvement Study on Data Link Disconnection in
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Abstract The data link of an unmanned aerial vehicle (UAV) system is a communication link for
transmitting control and mission information between the aircraft and the ground control unit. If the
data link is disconnected during take-off and landing, a command necessary for controlling the attitude
of the aircraft may not be transmitted, resulting in a loss of equipment. During the close-range
operation of a tactical UAV and ground control unit, disconnection of secondary data links occurred,
and the need for analysis and improvement of defects was raised to improve the flight safety. As a result
of the cause analysis, the data link disconnection was caused by strong instantaneous signals applied to
the receiver during close-range operation between UAV and the ground control unit. The tactical UAV
of this study applied an algorithm that utilizes the cutoff of a switch that changes the
transmission/reception path to prevent the saturation of the analog-to-digital converter (ADC) when a
strong wireless signal is the input. This algorithm is used when receiving a strong signal, and the switch
direction is switched to the transmission direction to secure a margin for the strong received signal. On
the other hand, problems occur when an appropriate reception signal is not input into the ADC because
the rapid change in signal strength due to switchover is outside the range of the automatic gain control
gain estimation. This paper proposes an improved switching algorithm that can operate data links. The
algorithm was verified through functional and data link integration tests. This study is expected to be
referenced for future failure analysis and the future design of similar UAV systems.
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Fig. 1. Operational Concept of Tactical UAV
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Fig. 3. The Simple Structure of Datalink Transceiver
(a) SPDT Switch position of Data Transmitted
(b) SPDT Switch position of Data Received
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Fig. 6. Datalink Disconnection
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Table 2. The result of Datalink System Integration

Test
NO Test items Criteria Result
1 Link Loss Detection - PASS
2 Video Transfer Function - PASS
3 TC/TM Latency < 120ms PASS
4 Data Rate > 17Kbps PASS
5 Occupied Bandwidth < 50KHz PASS
6 Channel Output Power > 32dBm PASS
7 Channel Frequency Setting - PASS
8 Frequency Stability < #5ppm PASS
9 PER < 5% PASS

4.2.3 SW MM AIH

& F7AARE Alglido] 8=1 A Al o
7} 27 Qo] AXEol9] Al=/ut FHSETL vl
Zaolth. wEba] FAAA o] AARE F7IAAl] 28
sk AZEL0] A AT 71E6] 2 FHEES 9
gt ZYE2 DAPA SCR-Gl61E F-&3t3ict. 7HAlgt v]
BA FA 2 olelPZ(ASCA)} AAF EZHolH



rH

AT 8 7 HolH32 2 4

i(GSCA)Q] A ﬁE%“o—] EA=E=3 EH/E}E
Y3t A3} Table 33+ Zo] Yot 2

Table 3. The result of Software Static Analysis -
coding rule, runtime error

SW Inspected Defect False Result
SCCI lines (Major/Minor) alarm
ASCA 6580 0/0 0 PASS
GSCA 6580 0/0 0 PASS
Tools : Polyspace SW
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