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Abstract This paper presents a regionalized time slotted channel hopping (TSCH) slotframe-based aerial
data collection using wake-up radio. The proposed scheme aims to minimize the delay and energy
consumption when an unmanned aerial vehicle (UAV) collects data from sensor devices in the
large-scale service area. To this end, the proposed scheme divides the service area into multiple
regions, and determines the TSCH slotframe length for each region according to the number of cells
required by sensor devices in each region. Then, it allocates the cells dedicated for data transmission
to the TSCH slotframe using the ID of each sensor device. For energy-efficient data collection, the
sensor devices use a wake-up radio. Specifically, the sensor devices use a wake-up radio to activate a
network interface only in the cells allocated for beacon reception and data transmission. The simulation
results showed that the proposed scheme exhibited better performance in terms of delay and energy
consumption compared to the existing scheme.

Key Words : Wireless sensor networks, Unmanned aerial vehicle, Regionalized TSCH slotframe, Aerial
data collection, Wake-up radio
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Algorithm 1. SlotOffset determination
INITIALIZE SlotOffset to 0

1

2. FOR each / /&[0,n]

3 IF /== 0 //Beacon Rx
4 SO[0] + SlotOffset;
5: ELSE
6

7

8

9

FOR each j; /€[0,Neer~1]  //Packet Tx
SlotOffset < SlotOffset + 1;
SO/ — SlotOffset;

ENDFOR
10: ENDIF
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12:  ENDFOR

13:  RETURN SlotOffset
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(Table 1> Simulation parameters

Parameter Value
PHY/MAC IEEE 802.15.4
Packet size 100 bytes
Data rate 250 kbps
Supply voltage 3V
Tx Energy Consumption 9.1 mA
Rx Energy Consumption 6.1 mA
RF Idle Energy Consumption 0.4 mA
WUR Energy Consumption 33 uA
Timeslot length 10 ms
Tx Offset 2120 us
SIFS 192 us
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[Fig. 5] Total delay
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