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CMF-based Priority Processing Method for Multi-dimensional
Data Skyline Query Processing in Sensor Networks

Jin-Whan Kim" - Kwang-Mo Lee™

ABSTRACT

It has been studied to support data having multiple properties, called Skyline Query. The skyline query is not exploring data having all
properties but only meaningful data, when we retrieve informations in large data base. The skyline query can be used to provide some
information about various environments and situations in sensor network. However, the legacy skyline query has a problem that increases
the number of comparisons as the number of sensors are increasing in multi-dimensional data. Also important values are often omitted.
Therefore, we propose a new method to reduce the complexity of comparison where the large number of sensors are placed. To reduce
the complexity, we transfer a CMF(Category Based Member Function) which can identify preference of specific data when interest query
from sync—node is transferred to sub—node. To show the validity of our method, we analyzed the performance by simulations. As a result,
it showed that the time complexity was reduced when we retrieved information in multiple sensing data and omitted values are detected
by great dominance Skyline.

Keywords : Skyline Query, Multi-dimensional Data, Preference Data, Sensor Network
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Table 1. Type of sensor / range of values (ex.)

Sensor & 2449
Temperature Sensor(= -20C ~ 50T
Humidity Sensor($5 %= 0 ~ 100 RH
Wind Speed Sensor(Z%:) 0 ~ 150 knot
Wind Direction Sensor(&3F) 16 Bearing
Rainfall Sensor(74-5-) Under 5cm/hr
Solar Radiation Sensor(4A}) 100mV/Wm-2
Barometric Sensor(”7]$}) 900mbar ~ 1146mbar
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Table 2. Range of CMF values

A 9] AA S gz W CMF
1
Rk
1 2
0<Fx)<1 Tlx) = —x+—
(z) 70 7
-20~ 50 0
(C) 20°C
1 KLORH
22T
=
“shAl 913 o] 1
wo X];ﬂ%?,, 1-(0<Fx<D | H(z) = — Wﬁl
0 ~ 100 (RID) g 100 RH
150 Knot 1
%5
0<F(x)< 1 W(x) = La:
150
0 ~ 150 0 Knot 0
(knot)
Table 3. Example of sensor data tuples
S_NUM 25 71 = T4 3 s YA} YA} &5 coz | ..

S_01 0.07 10115 63 09 NE 25 0.00 0.00 0.92 00025 | ..

S_02 0.22 1010.7 66 09 NE 28 0.00 0.00 1.02 00026 | ..

S_03 0.36 1009.9 70 09 NE 30 0.00 0.00 1.12 00028 | ..

S_04 0.50 1009.2 73 09 E 15 0.00 0.00 1.23 00029 | .

S_05 0.64 1008.4 77 0.8 E 22 0.00 0.00 1.33 00031 | .

S_06 0.78 1007.6 80 0.8 ENE 35 0.00 0.00 1.43 00032 | .
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Seleded Priority Value

Elseif Fi + Gix) / court{Fudiony <= 0.5 /f Mamber Values is lessthan 05
Break for statement

Elseif F3) ==08 or G{¥ ==08) then // The top 20 % value
Seleded Priority Value

Else Sum

= Fix) + G{x) // Skyline calculation

\ Sum = SIYLINE List , Sort by Descending

~

Priority / Skyline List

Snun S.num s
PE}S&P 5_20 0.18 5.01
S'{:IETNE 5_17 1.37 518 137 | 5_19 1.20

Fig. 7. Priority processing / Skyline list

Table 4. Skyline of CMF-based priority processing method
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a7 | wsem | e | oaq | SPESD B EBECL an | ase@ | e
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60 %5 052 020 083
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R 6 [ sw | o 083 053
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s 16 27 10 516 021 0.09 033 s 16 042 15

5 06 50 23 506 047 0.17 0.77 5 06 093 8

503 15 20 503 036 005 067 503 0.72 14

s 11 150 20 s 11 058 050 067 s 11 117 3

210 20 518 068 070 067 s 18 137 1

510 150 16 510 052 050 053 510 103 5

s_15, s_07, s_02, s_17, s_18 s_01, s_15, s_07, s_02, s_17, s_20 s_18, s_19, s_12, s_11, s_10, s_13
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