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ABSTRACT

In this paper, The correlation of the power consumption of sensor node is analyzed according to the analyze
parameter in IEEE 802.15.4 star sensor network. And It is studied the influence on analysis parameter. The
power consumption of sensor network in transmission process and average transmission power consumption drives
to numerical formula. And CSEM WiseNET system measurement value is used. As a simulation result, The
power consumption of sensor node in star network consist of 10 sensor nodes is more than 20 % that in single
network in average. When beacon signal interval is 0.1 second in all frequency bands, the power consumption of
sensor node in up-link is more than 2.5 times that in down-link in average. When beacon signal interval is 1
second and the number of sensor nodes increases to 100 and sensing data increases to 100 byte, the power
consumption of sensor node increases to 2.3 times. And The superior performance of 2.4 GHz frequency band
has than 868/915 MHz frequency band up to 6~12 times.
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Power consumption (W)

o

10" 10 10' 10

Beacon signal inverval (second)

33 4. v& A3 F7)e] & 868 MHz, 915 MHz, 2.4
GHz F3} o9 AH423F (up, down data = 50 byte, N
= 10)

7] 4% 868 MHz, 915 MHz, 2.4 GHz F3}4=
el BIE AT F7]0 e} 2REE A Xk
o] F AY¥LwEkS BASE ik g A )
Ezuct A4 k= 1070Y o) 24 GHz:= 3
T 23.7%, 915 MHzE 18.7%, 868 MHz: 17.3%
7RI ol AN kvl Zo1Ete] weiA &
a3t vl AZE AR uE Y 4w
(ovethearing)-& & & sl FAHQ) HHiwek
o QloIA= & %S FA= E3GAT AN =
£8] 471 S71el et nleH oz AHzmepo]
TBIEE X k=] a7t B de aEse}

817
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solch ¥IE A% F7)7F 0.1% 10&, 1000
%29 w 24 GHz F3< HHL 091 mW, 162 u
W, 72 uWe AHE zmjsigdth 5d el
915 MHz F3 Y 55 mW, 61.6 uW, 7.7 u
W, 868 MHz F3 o2 109 mW, 1161
W, 82 pW 9 AHL 4n3 Ao eyt 3
e Ful d9E vlwd A7} 24 GHz wi¥e]
e Tk tﬂdit} Ho 1,1122~506.5 % A
Znjek Zdlold Sl 9l AWK xR
10719] Al x=2 FAR Y EH A HA 199
% AHE wol AMl3ic).

T T T
~o~ 868MHz with N sensor nodes. PR . i Do
&~ 868MH2 1 sensor node o .

—— 915MHz with N sensor nodes.
-2~ 915MHz 1 sensor node :
10| —+~ 2.4GHz with N sensor nodes [ -%» -+
-+ - 2.4GHz 1 sensor node

Battery lifetime (Years)

10°

Beacon signal inverval (second)

a2 5. v A% F7)d W 868 MHz, 915 MHz, 24
GHz FI5 dlg ez} ARSAIZE (up, down data = 50
byte, N = 10)

a3 se v A% F7)d wE 4 Fa5 gy
W Alx r=o] wie]e] A AR dehdick el
2] mde Hpddze] 27 pwels, wieeE] £
2ol 2.6 Ahl W7ERL wiElE] 170E wejsisdch
HlE A% F7071 012 o Al k=9 e
4 868 MHz, 915 MHz, 2.4 GHz T3 d
a2 zhzt 1199, 23.74, 138994:1 el
Hl% Az F717F 10029 = 7.94, 9.0, 101
d F<k wElEE AR 4 al— Azt stk
w3 Al WEFZAME Al =7 1070 R
t} 868 MHzE 7 10824, 915 MHzE 123.5%,
2.4 GHzx 16939 ©] A& 4 Uitk ZigBee
Agellr] BXE2 3t e 24 ol wiEE
< 5] $F vIE 239 F7]= 868 MHze
7.7%, 915 MHzE 3.8%, 24 GHzE 0.65%% 1}
et 2.4 GHz 5 ti¥o] Fdd wfeie]elA] ©
ole] A FHAlAdo| 11.8~5.8u] 3}k
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x10°

T T T T T T T T
—&- 868MH2z

-~ 915MHz B

—4— 2.4GHz

2

Power consumption (W)

T

R

05 "

W*_,_,.M
0 . . . . . 1 .
] © 20 20 40 50 60 70 80 90 100
Sensor node number (EA)

a2 6. Al k= o oE 868 MHz, 915 MHz, 24
GHz Fuk o AEamek (T, = 1%, up, down data
= 50 byte)

a3 62 A k= g7} M| gt 2 5
g digolx] AHAmeke] oA wslel=AlE
Bo] T3 9jck 10 Zojdlelelel] AlX k=
7} 107W, 507Y, 10072 713t wf 868 MHz= 1.1
mW, 1.7 mW, 2.4 mW 915 MHzE= 0.55 mW,
0.84 mW, 1.2 mW 2.4 GHzE 97.3 uW, 1599 4
W, 2382 pWe] AL Awsis Ao vehgeh
A 2= 7 1070004 10002 F71E o 43
Zm3Fo] 868 MHze 1.3 mW, 915 MHz: 0.65
mW, 2.4 GHz: 0.15 mWE 271315, 7} #)
+2 1182~1448 %= vEhgch Fuig g
EAe gloxe AN x= 5 Fole] ot 24
GHz Fd¢ tido] 915 MHztH¥E3} 868 MHz tf
Aur) Ho| 411.2~4833 %, 911.2~1,0603 %
S8k

m e e
- - " {—c— 868MHz 10byte
cot .. 1 7- 915MHZ 10byte
- . . + 24GHz 10byte

i . - <~ 868MHz 50byte

: 7~ 915MHz 50byte

v + 24GHz 50byte [3
R P . | ~e- 868MHZ 100byte
B : ** .1 - 915MHz 100byte
- + 2.4GHz 100byte

Pawer consumption (W)

10 10° 10' 10 10
Beacon signal interval (second)

32 7. wE A% F7] 4 uplink dlo]e] =7l whE 868

MHz, 915 MHz, 2.4 GHz 3 tle] A=2%3 (down
data = 50 byte, N = 10)



=% /[EEE 802.154 %X 2} A4 WEYINA HE AZ F7)o) & A4 rc APrwag 24

a3 78 BIE AE F7) wse} Al RxdA
Folo|HE $A18R= up-link A4 Hlolele] =7
Wl w2 d¥iwers 7 o dogds o
el a™olch. BE Ful dfellA up-link
olEle] =7|7} ZoIRtell webd HHxwake] Zv}
e o F dded, vE AR P 1E
down-link o|ElE 50 byteR2 TAHE Fo=
up-link #loJ&{7} 24z} 10 byte, 50 byte, 100 byte
2 w3}g #4-$ 868 MHzt 0.66 mW, 1.1 mW,
1.6 mW2 22 66.7 %, 142.4 % Z7¥3Kck 915
MHzE 0.34 mW, 0.55 mW, 0.82 mW= 61.8 %,
1412 % 27131993, 2.4 GHzolAE 62.8 LW,
97.3 uW, 1405 pW= 549 %, 1237 % %715}
o} uplink dlole] Zll W Fa EAd gl
o} 24 GHz7} B S35 diegxc} < 11~12%

5ol 4% B 4] Aol vlvlshgick

" +{-o~ 868MHz 10byte
"1 - 915MHZ 10byte
. * 2.4GHz 10byte
-4 -©- 868MHz S0byte
-7~ 915MH2 50byte
T + 24GHzZ S0byte H
" | —o— 868MHz 100byte
4 - 915MH2 100byte

* 2.4GHz 100byte

Power consumption (W)
%

0

16" 10 10°

Beacon signal interval {second)
02 8. HIE AlE F7] ¥ downlink HlolE] =)l wt
£ 868 MHz, 915 MHz, 24 GHz 34 o9 Asw
2 (up data = 50 byte, N = 10)

1% 82 FuuvloleolA] A k=g FAlEk=
down-link Ao} dlo]ele] Z7|ol wEbA] BIE A3
F70el &gk A rxo] H¥rrwadS vells g
o} 28 76l 29l up-link¢h= t}EA down-link
dlole]l =7] Wil Aol Wb}l gv AHmF
R FRE vepigcth BE AZ F0T 1%
up-link ®lo]Eli= 50 bytee|=, down-link ©|e|E]7}
Z}zF 10 byte, 50 byte, 100 byte2 7}H= = A4S
aEjslgth. dlole] =7] wWsle] wel AnEEe A
2 868 MHz: 1.07 mW, 1.1 mW, 1.13 mW,
915 MHzt 0.54 mW, 0.55 mW, 057 mW, 24
GHzAl M= 950 uW, 97.3 uW, 1002 uWE 23~
6.5% Z7F3I%ick uplink ®lo]e] F7lel W Fu

& BAF} sB7IRZ downlinkell YME 2.4
GHz7} ¥} Foi5 dlgduc) oF 24% Aol 3}
oot 8AIgE down-link #lo|ele] =7|7F Z71tell
webs Al ree] MYyswse] Y 65% X
Zrlshedl 24 AHameks) downlink dle]E]e]
HA719hs ARHAT o vk o 4 sl

V.28

IEEE 802.15.4 MAC Z2EZS AMgsh= u|&
2 2et AX UEYIA Az KA ke
Al AanEe AME B gepojeld 94 A
Haro vlxe d¢E M3tk A5EHE 4
sled dloje] AfHA ol 8=l Az} FFHal
$4A) AR Ax kT AL weks $2lo
2 At en], CSEMel4 AzZFd WiseNET A
28 Z2X3E T3k

2 A3, Fd A UEHNZEG 10709
2} AA vEN I HF 199% AHswako)
Z7W)a, B)E A3 37071 0.1xd o 349 Fu)
4 Y 2% uplink?} down-link®Th B3 1494
% W= AL AnfEigich vIE AS 7 12
o o AN =9 Ay dlelele] =7|7} 10byteo]
A 100byteZ U1 S AYLmFPo] 1237~
142.4% S711o AlA xee] 471 107]4A
10002 7 Hfolle HHiwak] 1182~
144.8% 2 Z7Fslgch 2=y Zjdlo|elolA] Alx
reg A8k Ao dlejel #3718 =717} 10byte
oA 100byte7tA] F7REItElE AREE AHL
23~65%% ol uAEMA S71E ¥ & Aol
Ach AA oo WA AY vl di
& up-linkellx] HASHE, AFalae o deE Y
2Rt 7K & F sk vE AR ) F
7tell webA Zh Fulge R AHswspe] 7t
A3l 100& o)FHEl: AT o S
EAo] vebgtl. Falg o BAS HE A
F7)el| webd 24GHz W Fogrt & St
g B}l ) 506.6~1,1122% $5F EAS
Bk A4 ke 5 Zyll uebie Hd 4831
~1,060.3%, Ao doje] =r)el] wiE oF 24
% Aol s, Al dlele =rle] wely
= oF 11~12% ATo] F3lgdel A2Hoz v
= AE F7), A o] £ AlA) delee] =7)
o AA ko] AY 4wakd AFE ddAle] Wik
2t Ale] wlole] =)o} vinlElgch

A ot ol
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