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Data Centric Task Scheduling for Energy Harvesting Sensor Systems
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Abstract: Energy harvesting sensor systems, like our Battleship Island monitoring system, need to acquire
a lot of data and use energy efficiently. Our Battleship Island monitoring system acquires data of images,
sounds, and acceleration of collapsing buildings for structural health monitoring. The system is powered
by solar energy. To enable the efficient use of solar-powered energy, this paper proposes BAAD scheduling
(BAttery Aware Data centric scheduling) which consists of DC-LQ (Data Centric LQ-Tracker) and BLT
allocation (Battery Level Task allocation). DC-LQ decides sleep time as the fluctuation is decreased. BLT
allocation decides to perform tasks by the battery level. Evaluations using computer simulation show that
BAAD scheduling outperforms conventional task scheduling.
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Fig. 1 Monitoring system
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Algorithm 1 BAAD scheduling

: loop

B « current battery level € [0, 1]
Twork7 Tsleep — dCl(l(B)

blt(B7 Twork)

Sleep for Tieep seconds

end loop

01 Algorithm 10000000000
Table 1 Variables and functions used in Algorithm 1
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4. BAAD scheduling
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Algorithm 2 DC-LQ
Input: B € [0,1]
Output: Tyork, Tsicep
: D « lg_tracker(B)
Tieep
if TS’lCCp does not exist then

Tsicep < Teyclebase(1 — D)
else

Tslocp — T‘cyclcbasc(1 - D)Oé + Tslleep(l - a)
end if

Tsteep D
: Twork — lipD - Twake

< previous sleep time

P NP g W

0 2 Algorithm 20000000000
Table 2 Variables and functions used in Algorithm 2
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Algorithm 3 BLT allocation
Input: B € [0, 1], Twork
1: for i =1 ton do

if B > B; then

2

3 invoke T;

4: end if

5: end for

6: Run invoked tasks for Tyork seconds

0 3 Algorithm 30000000000
Table 3 Variables and functions used in Algorithm 3
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Table 4 Example of correspondence of tasks

ooo 0000 ¢; | D00ooooog B;
T1 Twork 0
T2 Twork 0.8

o | P EEE

(0]:53 68F 1285 188F 2485
0 5 BLT allocation

Fig. 5 BLT allocation

0000000000000000 7= {7,72,.7} 0
000000000000000 »000000 G [sec]
0000000000 B;€0,1]0000000000
000000000 DC-LQUOOO0O000 Tyork O
ooo

Algorithm 30 000000000000 BO DC-LQOD
00000000 Ty 0000000000 Algorithm
3030000000000000 BO+0000000
000000000 B;000000000000000
0000000000000000000 Algorithm 30
40004000000000000 Algorithm 30 30
00050000000000000000006000
00000000 Tyok [secl 0000000
0000000000000000000000 00
00000000 B;00000 ¢;0000000400
00n00000000000000000~O0O0
0000000000000000000000 n,00
00000000 B,000000 000000000
0B,00800000000000000000000
00000000000000000000000000
0000000000000000020000000 4
0000000000~/ 0000000000 000
000000000000000000000000
050040000000000000000000
0000 BLT allocation 00000000 5000100
000000000000000000000000000
00000000000000000000000000
000000000000000 0000000000
000000000 B, OOOOOOOOOOOOOO0
00000000000 [ O0000000000 B, 00
00000000000000000000000000



000000000 Vol.57 No.1l 1-14 (Nov. 2016)

05 0000000

Table 5 Evaluation parameters
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