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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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< B68MHZ with N sensor nodes ||
B68MHz 1 sensor node |
= B15MHz with N sensor nodes
915MHz 1 sensor node
! #— 2 4GHZ with N sensor nodes
b 24GHz 1 sensornode T3
% 10 .'
? E
3
:
g 1w0'L
-

10" 10 10 10 10
Beacon signal inverval (second)

2| 4. v]E AlE F7)d ul2 868 MHz, 915 MHz, 2.4
GHz F3}4= Wl #H 4 w2k (up, down data = 50 byte, N
= 10)

1% 4% 868 MHz, 915 MHz, 2.4 GHz F3}
oA BIF Al F7]e] wel AR A4
o] F AY¥auES FAEKL ok ©@ed Al )
EQanr} A xxr} 1070 o 24 GHzE ¥
I 23.7%, 915 MHz: 18.7%, 868 MHz: 17.3%
Zslde) ol AlA Tyl Z1Rtel wlebA £
g3t v AEE AR wE Y 4w
(overhearing) 1S <& = gl AAAHQ A4 wek
o AelA= & S FA= I3k AlA
=8| F7t I8 et wlEAoR AR se]
S7kRE AlA mee] a7 BE g aEsel

b

817
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3 @4olrk BIE AlE F717F 0.1%, 10% 1000
%29 uf 2.4 GHz I Y2 091 mW, 162
W, 72 uWo HHS zmlslgcl Y elA
915 MHz F3* 919 55 mW, 61.6 uW, 7.7 u
W, 868 MHz o} t9 109 mW, 116.1 g
W, 82 uW 2o AHHL 2ngk 7oz vepylt] 3
el Foba tiedS wladh A3} 24 GHz wWojo]
e} Fu v} Hd 1,1122~506.5 % A
anlEE SHelld fsisla, el Al esdH
10708] AlA =g A vEYFelA] Hd 19.9
% A& wol Amlskdrt

<~ BBEMHz with N sensor nodes |
-~ 8BEMHz 1 sensar node |
*~ 915MHz with N sensor nodes |
§15MHz 1 sensor node -
10} —+- 24GHz with N sensor nodes T
24GHz 1 sensor node o

Battery Iifetime (Y ears)

10 10 10 1w 10
Beacon signal imverval (second)

O 5. B A3 F7]e] we 868 MHz, 915 MHz, 24
GHz 3= o wle]g] AR-A1ZF (up, down data = 50
byte, N = 10)

a9 5+ H|E Als g7 w2 Tl gy
W AlA =] wiEfe] AR AIZRS vepdch eiE]
g mdle gddze] 27 pwelx, wieE] &
go] 2.6 Ah]l 7=l wiEE] 17RE el
HZ AS F717F 012 o Al x=o] wjef]
2 868 MHz, 915 MHz, 2.4 GHz S35+
2 7zt 1199, 2379, 13899 ilehdrl
Az F717F 10024 v 7.9, 9.0, 10.1
B e E A e At Usith
el AA JESFeME A4 kot 1070 ojw
o} 868 MHz: 7 108.2%, 915 MHz: 123.5Y,
2.4 GHz+= 1693Y t©] 283k 4= gl9dr). ZigBee
Aol Fx= 3har ol 21 o] wiElE] 9
< fAsl7] $lE wIE AlEe] F7)= 868 MHz:=
77%, 915 MHz:= 3.8%, 2.4 GHzE 0.65%% o
et} 2.4 GHz 9 o] Fdgh wielg]olA] d]
ole] A ZFAAdo] 11.8~5.8u] $=r3lick

H

48
i OH., r

ri

L=

818

- BEEMHZ
915MHz
+— 24GHZ

5

Power consumgition (W)

05

° 10 20 » 0 9 & 70 a0 % 100
‘Sensor node number (EA)

2 6. AlA xT <ol w2 868 MHz, 915 MHz, 2.4
GHz T} dlY AH¥awe} (7, = 1% up, down data
= 50 byte)

I8 62 AN k= S STkl w7+ F
g tjdella] HHrmEfo] ofHA WslEl=AlE
wol 31 glch 170e] Fuolelel] AlA x= 5
7} 1070, 5070, 10070= =7}t v} 868 MHz:= 1.1
mW, 1.7 mW, 2.4 mW 915 MHz: 0.55 mW,
0.84 mW, 12 mW 24 GHzE 97.3 uW, 1599 u
W, 2382 uW2] HHE £k Zloz vephylch
A == 57 1070614 100702 Z7KE o) 219
Z-wefo] 868 MHz+ 1.3 mW, 915 MHz+ 0.65
mW, 2.4 GHz= 0.15 mW= Z7lslela, 71 )
£ 1182~144.8 %2 vehyic) Fule ol
Aol glelde A = F Fotel] w24
GHz T3} "|¥o] 915 MHz¥3} 868 MHz H
Awcl FHol 411.2~4833 %, 911.2~1,060.3 %
etk

10k | 7 Ziotrsame |
| BEEMHz 100byte ||

| -~ ¥15MHz 100byte ||
+  24GHz 100byte ||

Pewer consumgtion (W)

10'
Beacon sipnal irterval (second)

T2l 7. v A% F7] % up-link dlo]E] =7]e ulE 868
MHz, 915 MHz, 2.4 GHz 3 di9] AH4w=F (down
data = 50 byte, N = 10)
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=3 [IEEE 802.154 T4 2} Al UEYZ)A ]2

Az F7)el wE AA = MR 24

O 72 BT AR 5] HEReh AlA sl
Frjdlelel 2 $418R= up-link A4 dloJele] =7]
Wste] wpE AHawaFs 7 Fae gfEE o
el el 2E Sk tieolA] up-link
olele] =77} F7Ijtel| wheba] AHimske] F7t
T A g oodglen, wE s P 1x
down-link TUle]E]E= 50 byteZ TAHE FoE
up-link dHl°Je]7} Z+2k 10 byte, 50 byte, 100 byte
2 wslg 7% 868 MHz: 0.66 mW, 1.1 mW,
1.6 mW= ZH7}F 66.7 %, 142.4 % Z7)818ic) 915
MHzE 0.34 mW, 0.55 mW, 0.82 mW= 61.8 %,
1412 % =715193L, 2.4 GHzollA+E 62.8 uW,
97.3 uW, 1405 yWE 549 %, 1237 % Z7}8}3
th up-link dlofe] F7tel] whE Fulg Ao gl
oJx] 2.4 GHz7} ¥ T3¢ dguc} oF 11~12%

5ol 5% B Al Aol vlvlagick

[ = BéaMHz 100yte
915MHz 106yte |

* 24GHz 10tyle

| BBEMHZ S0tnte

| +- B15MHz S0oyte
1078 24GHz S0tyte
.« | B6EMHz 100tyte |

. . - B15MHz 100byte
"\__ g | * 24GHz 100byle |1

Power consumption (W)
»
4

10 1w 10 1w 10
Beacon sipnal interval (second)

2l 8. ¥|E AlE F7] ¥ down-link Hlo|e Z7|dl wh
£ 868 MHz, 915 MHz, 2.4 GHz F35 tjo] A¥rw
2 (up data = 50 byte, N = 10)

I3 8 FdlelEeA Al EER FAEE
down-link o] dle]e]e] F7]ef| weha v]E Als
F70el o3 AlA o] AHiwaFs vehia g
t} T3 74 29l up-link®h= t}E=A down-link
tlole] =] wWslell Ao| WPy} = AP LwE
ez JelfE dehlisdch vE Al F 1%
up-link @l°]El= 50 byte©]™, down-link do|e]7}
Z}z} 10 byte, 50 byte, 100 byte = 7PHEE H$-=
aefsledel. dlele] z7] wislel] uwle} Aww= A
HL 868 MHzE 1.07 mW, 1.1 mW, 1.13 mW,
915 MHzt 0.54 mW, 0.55 mW, 0.57 mW, 2.4
GHzollA+= 950 pW, 97.3 uW, 1002 yW=E 2.3~
6.5% =7Fstsick up-link ©lo]E] F7tel wE F

= EA3 7R down-linkel] gleAE 24
GHz7} e} F3b4 tiejmcl of 24% Aol 953t
olc}h &AWt down-link Hlo|E1e] =77} Z7}Ehe|
weba] Al rEe] AHsmeke] Ho) 65% AE
Zrlel=d] 13 A™AwEE) down-link Ho]E]S]
Z7)¢ok= AL ol mlekghe o 5 itk

V.2 E

IEEE 802.15.4 MAC ZREZS AMgal= n|E
ne el Al vEYZA A2k AlA] ez
Al awEes AYE 124 gebred A3t A
Hawo] vxe s B Aeas
sto] dlole] AEaAel a== AR} A
Tl AgEe R AA T AYLauaEs 54
2 ANslEen, CSEMolA #|2FeE WiseNET A
2" ZA3E L83lick

oY A, ol Al JEA R} 10719
2Ep A HEA A Hat 19.9% AH g
S7FaL ¥ AlE F717F 0124 o 3709] ot
= e 2% up-link’} down-link®T} 4 149.4
% o AP alERich v Az S 1%
o wf Al =] AlA] Hle]el] =717} 10byteel]
A 100byte® Z7}aF 7S Heiwepo] 1237~
142.4% <7185l emd Al eee] 571 1071004
100702 71 gl AHrwako] 1182~
144.8% 2 Z7¥stoick ey ZojdlelelellA] AllA
reR sk Ale] dlele] HZle] =717 10byte
o4 100byte7}r] SVlsliEls AwEE e
23~6.5%% ol vlAlEHAl S B 2 Abelvt
Axdek Al rsela] WhAEe A1H vl i
& up-linkel| 4] HAEle, gl djqdes A
2uzh F7REE o 5 stk vE Al 5]
7hell webr] Zh Fab g R A swege] b
23l 1002 o] FHElE dA’ e )
= 54l vkt sl dil 548 vE Al
3 F7]e webd 24GHz W] T} e 2
5 e ®mrl FH 506.6~1,1122% 553 SA4S
Boleh AlM k= 5 el ulebas ) 483.1
~1,0603%, Aol wlole] z7lel welde oF 24
% 3ol T, A dele] =7]ell webA
= o 11~12% Aol raisivh AR eE v
ZAE F7], AA =0 g A dlelee] =]
of AlA o] Ay swekd A4S Qdtie] wWe

ot Ao} wloly =7]ek= mlnlssict

c

o 0 Ho

olN

d

‘
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