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A Study of How to Control the Intermittent
Cycle of the Node in the Wireless Monitoring
Control System

T

TIkumi Mori'  Hirihito Nishiyama® and Seiichi Hiraoka'

Wireless Monitoring Control System is used the outdoors that has no commercial power
supply. A node to constitute this system is required to drive with b attery for a long

time. For this reason, a node works intermittently for power-saving. However, the system
should con trol th e in termittent cycle of the nod e d epending on the state of asystem
changing every moment because the intermittent cycle and the response performance are
trade-offs. By the traditional method, an instructions node to manage the inter mittent
cycle orders an intermittent cycle and a wake-up signal length to each node. So, control
traffic and the time required with the change of an intermittent cycle increases, and a
power-saving ef fect d eteriorates. By th e pr oposal method, the instructions node

calculates an end-to-end d elay d epending on the sta te of a's ystem ch anging, an d
distributes it to each nod e. When a node receives the end -to-end delay, it calculates its
intermittent cycle and a wake-up signal length. Therefore, control traffic is suppressed,
and th et ime required w ith the chang e of an intermittent cycleis reduc ed. S o
power-saving effect i mproves. As a result of theoretical evalu ation, we confir med to
reduce up to 83.3% of the control traffic, 81.80% of the time required and 91.32% of the
energy with the change of an intermittent cycle.
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2.1 Low Power Listening (LPL)
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43 BRBPERICH S MERBOIIHZE

R R IS NP 5 T IR R 1, BICBIT D 7 = — RXOBATHRICH Y T 5.
WD, RGN TOT7 = —XOBATHROFEEEERD LS. BIKREMEZE LT
THHAE, BOEEOTH ) — RO DIERER Liztk, 1/ — FEELT 53HX(09).
MXE 2R EETHEEIE, KICTF/ — FE2EEE, BOEEO T — K15
B ZE B LT < (2 (10)).

Timeparow = Timerouer (0) + -+ Timerouer (Lmux —1)+ Timeciu (1) + -+ Timecuia (Lmnax ) (9)

Traditional
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Time}de . = Timecnia (1) + - - -+ Timecnia (Lnax ) + Timerouer (Lmnax — 1) + -+ - + Timerouer (0) (10)

ZOLE, Timeww() 1%, WO L IITERT D, i=00 L&, HA(11),(12)% FITT
. fBL, ICh. ()X, FHiBowHk  — ROBXEHTHY, ICKk, 01X, HiE
DOk — RBFHLLSHET DX EHTHS.

1Crour (0) = ICi%:, (0) (11)

Timesoer (i) = Ruax - ICs00r (1)/2+ Conax - IC 10 (1)/2 + Ronar - IC 0 (0)/2 + Cx - 1C s (0)/2 (12)

i=Lw—10 & &, HAAN~A5)ZFEITTD. ICou() L, 5 ilEDOHHM — LS}

D/ —=F (V=77—=F) OMXEMTHY, ICxuOIE, HBiEO)—7 /7 — N
LBRETHHXREAHTHD.

Timen (i) = X, {IC o ()2} (13)
[C e (i) = ICA:, (0) (14)
i=i+1, Cus-ICos(j)/2
Time s ()4 = 25}, UC s (1)/2} + Coe - ICo (D)/2+ 57, {j citl ICon() DI (13
i#0,Lu—10D & X, H(16)~(18)% £I1TT 5.
Timenoer (1) = Xy {Crur ()2} (16)
ICoer (1) 1= IC 1, (D) an
Timeroer (i) : + =222 {IC pouer (i)/ 2} +(Cos + Row) - 1C o (1)/2
{ J=i+1, {Cu - IC0s () + Re - ICrn (j)}/2 (18)
Tlj#i+, IC . ()2
£, Timeow(i) 1%, WO X HICEHRTH. i=1DL X, FR19)~Q20)% £t 5.
IC 4 (i) = IC 51, (i) (19)
Timecna (i) = IC sy (0)/2 (20)
i1 0L, HRQ)~Q23)&FETT 5.
Timeaa (i) = 3 {IC rouer (j)/Z} +1C o (D)/2+ 0 C ruer (1')/2} @n
IC oy (V) = IC Yy, (i) (22)
Timeciu (i) : + = XA IC v ()21 + Z2 1C rr ()2 (23)

WIZ, EFAD T = —XOBITRM OB EE RO D &, BHQRHYD L STk b,
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Timep,poeu = Time(1) + - - Time(Lnar) (24)
ZDEE, Time(i) X, #XQ25~QNEFEITT 5.
] = Lmur max * 1 Child ] 2 max * [ Router | — 1 2
Time(i) = g {1 = 2 O ACou (]2 Cow - ICon (121} ‘ (25)
i % Loa,  Ruo - ICroor (i)/2 + Cox - ICe14 (i)/2 + (R + Conr ) - (IC e (i = 1)/ 2)
1% Loas,  ICrpue (i) = ICHer, (i) (26)
ICCh,M (l) = ]CCN;,E,‘Z! (l) (27)

* 3%, 4A1EBTICBI 2 RFRNEREFNO 7 2 — XBATR M OEHE T H
5. & — FOMXREIL, 32TER-FHEEZ B,

WERFATIE, VAT LAVRERTLHEERRFRANICERELZE T T ENTERNY (
% 3REMH LA . /o T, BEREFRMNICER 2K 2 2121%, BHEATOMK)E
WEELSREL2TNIER B2 (F 3KAEE) .

# 3. T x—ABATR, 7 —XBATHBES L mslzh R

71— XFBATHR[S] Ny DT T—XF84T
POSP1 P15P2 P25P3 SHEENmW]
| eofb>10% | 10858 | sE->258
REAR 0.0012
13.32 1.66 0.78
60f->10%) | 10¥->5%) | 58 ->2.5%
43.75 8.53 4.26
R 2058051580 | 1.580>1%) | 185055 00140
13.26 1.68 0.91
I zh R 69.55% 80.51% 81.80% 91.32%

—J7, REFATEREFERFHNCAR LK D2 ENTELH0T, MXAMEHE
KT HMENEN, BREHZEL LAWEoske R4 2 mflsh# ik, &k
81.80% ChH 5. F72, VAT AFEMDAR MLF v 7 L72D NyjyD 7 = — XBITHRED
EBEHL, ERFRITH LT ILI2%MEIT 5.

44 HEBEHDR

BEIDE HEREHOHRE) X, Xy NI—IHEMOR Ry 7 L5 ) —
K ([ 77T, Ny OWEEENN, BXREMEEHE L 2WEE &g LT EniHEl
WCEENERLEZELOTHD.
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BRE)ITNERFT R, HRQNTBEF XD ) — FORBEHENITHD. E., E«ld
BT — 2 CHGERISE A2 ZE, RETHEDODENTHD. Ew -lf, BZEICLD
HEBEITHAB[6]. Eimcomer, Emesen VL, FHARMOZODOERZFIHEIBITH
5. Ewven 1%, /— FOFHBANHDOT-DDE I THD. Euw L, T—Z BN
DI2ODENTH LN, AT, ZOBNIILEHAET 25D L L, 0&£7T 5. Edon
X, REBNITHD. Ewld, AV —TREOHEBENTHDH. Eludwmd (56K IT
Ebeed 3R EHFROBREAMETIC»»5EITHS.

Eriiiona = En + Ex + Enis_rx + Eime sne re + Eiime sinc oc + Enew enry + Eawa + Edetcciion + Esteey + Eljaitional (28)

change

Eprposat = Erc + Ex + Enis_re + Etime e + Eune sync ov + Enew enny + Eawa + Eaection + Esteep + Elyore™  (29)
1001, 4150 Ti2B T 20k TN EREHF NI KO, MIKRE A I L e (%
/— R 500[ms][EE, 500X L, (5)=2.5F) HEDON, DEEENEH R LTHDTH
D RKENZ, BIREHZHEL2VEAEONEEENZ 100%E LzBoRt kAL i
ZHROWEROEE (%) THD.
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WT, +3.13~12.02% B R EHEHFE L2 NVHE LML TS, 2k, 43Th
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FVRERFRIZIN T T4 v 7 EDRRENVDT, 7 =—ABITHOMEBINE L
M2 (£ 3: 72— XBITHEEEISR). —F, #2HFL, F 7740 v7 &R
NSO THEREZEIE L WA OEBEENEB XD Z ERN

5. BbhYIC

ARTIE, /— FEOBMCKE Lz, MXRBEHOHEE ST 7 v 7 #&/IMbT 5
HREMB Lz, AFRL, EHREN S AT ADERT BHERA N BN 4 &
HL, ZRICESHIET — 2 ZMXEMEEOXIR E 2D 7 — R 1 ERTEAT
5. LT, /J—FHERZOHIBET -2 2Ky =2—0 T v 7EEELAHZORXK
JAEDOET 21T . FORE, KMV — RIZET—HF T 7 4 v 7 BRER LY
BEDDEMT D720, WEENHE LZMREYE ) — FicE 4T

PREREEMOFE R, T 7 4 v 7 BERK 83.3%, MIREHIZEF I E D ArErE % &
K 81.80%, MIXKJAAETICED MBI Z/HK IL.2%MH T 5 Z L 2R L.
N0z END, MEFRITEAENEMHFFLZE F, IWEMEOMEEED Z &
BHELEBEZBND.

BB, AvivaFy NU—ZICbxETE sk FRAEIEL, EA25HE#EL
ZHET.
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