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Ad-hoc Wireless Sensor Network Construction
Using Mobile Clustering
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Confronting with the post-PC era, we can see many kinds of devices which is equipped with com-
putation capability as well as communication capability. In such an environment, we are developing
Improvised Network technology which manages a kind of sensor network which consists of these
small sensor devices equipped with wireless communication. For Improvised Network’s applica-
tions, technologies on attribute-based routing and power-saving network construction management
are crucially important. We introduce a set of problem constraints on Improvised Network appli-
cations, survey issues on related work like IST’s Directed Diffusion and MIT’s Span, and propose a
layer-aggregation for these technologies. We named a region where curious events occur as hotspot,
and form a mobile cluster in order to manage in-network processing of sensor-captured information.
An enhanced power-saving mechanism is considered in response to the dynamics of the clusters.
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% 1: Interest ZER & Event Sample V75 A

Interest Request

Attribute Value Comment
type four-legged animal detect animal location
interval 20 ms send back events every 20 ms
duration 10 seconds .. for the next 10 seconds
rect -100, 100, 200, 400 | from sensors within rectangle

Event Sample Reply

Attribute Value Comment
type four-legged animal detect animal seen
instance elephant instance of this type
location [125, 220] node location
intensity 0.6 signal amplitude measure
confidence 0.85 confidence in the match
timestamp 01:20:40 event generation time

YHDTHB. —F, GPSRTEHLETHArv b
BRI eED ) —-RNiIkE->TEY, 20 ) —KIC
HUTDREETHELWIETDEVWDDH .
Directed Diffusion WEH L TWADIL, interest
V7 TANDHRETL) — R (B sink ) — R LIEY)
MR DML ED X7 DEEFIC & - T interest &
S LAEY 7T AN - Xy b % flooding L, 0D
interest ICYVFLERYY ) K2, 2082 Y
WBUG 3 5T — & (event sample) & FEHAWICEIE T
5WVWOHDTHSD. LATIC Directed Diffusion A
FIF 3 % interest & event sample DELAHI &9,

BAID interest ) 7 TA M flooding TH Y, ¥
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TISANTY R ETAT—RULTL5 R —RIC
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BICUT ANy N EFRTARE)— A THE5E )
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TWBENEIDNDABRNWE ZITIZ) T 54 DHE
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o O pst

(i) Normal

(i) Span / state A

o 2 psT

(iii) Span / state B

1: Normal vs Span route

IR D & S1C Span X MANET —f D3 v k17—
ZICHEARRER L DICHET SN TVED, BAldt
VYRV M- VREERERE Lo TWTEZIC
BBIFEADR Y N — VHEREH L A Y EEAT
5DT, ZO—BHEFZFNZEEETIEI RNV, &o
T, AT TRRRB &SRV AY- 7TV —Vay
Ik BHE{b 5.
4.1 BHER—X - )V—F 1 2T Eif

BHEAN—=Z - V=T 42T ) =KX= - u—
TAVYT DREREWNL, @LMOBERFHTS
DONTHY, FTBEAVENEBRIT HLENDH .
) =KX= NW—=F4 2 TIBNWTIE )R ) —
RaW@EELTBY, BEX—Z - V—FT 4427 Tl
BEEENYF UE ) —R (Mg, BREESRN<Y
FULE)—RNOEDBHESEESRY NARY ML)
& interest Y /T AN EH U JE sink J — K Md@E
LTCTW3, =L, Directed Diffusion &I,
ez ) —ROBEEN WL LTH, sink ) =K
N interest ) 7 T A N D refresh 247 DDT, #
DEICIYFTE ) —KPANED S EeMHEH 5.
PAF, BT 2L, YRy ND—=VICBIT5RE
M)V —F 4 > Tldinterest ) 7 T A N 2 H 9 sink
) =R, Zn&RiF & YT A (event sample) %
ARTHHEY RARY N (HLLLFZEZICWS ) —
R), BBICZDUTSA 2T L5 ) —RELI
BBy N ARy D 3ZFOBEBRTHEL. Ha,
sink J — R &Ry M ARy § & DERE E5=RINAT
BROEDICHRYRNARY M EBE YV SARICE ST
BMTLFEEUT CTEET 5.
4.1.1 FYMZARY MDY 52 AEH

By MARY N EFER BT HEHICHEY B
2Ry MNMETEZEYY ) —RICEoTI SR A
PR LUTEHTS. 207 SAXDEFTHIED
HOLEREEHEBWL WS EYY ) K (Zh%

SEROYT S AR LS ) — RidE% sink /) —KTH5

M, PTVT—va & o TRIDERD & SICHIDF Y b
ARY MCERELTLES LS RBIBEA DN LS.
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PSR -2YREVWD)LZEDE DB VY ) —
ROEFHICWS ) —R (Zh& 7524 -70Y 54
FEWD) ICE o THRENG. EHEOEHTAHR
LEEDKEEBETEZZZLTHL. ZDEDIC
LT INEY SARICE, K — R 2BRIC
BEHELHZ Z L HhOBEENHE. ZDT A X
DHFRA I B X ER O M e B IEE L, 7
DR RAEICWS ) —RICk > TSI HE Z
LIChB. KUY ) —RNIIEREFEZEBHILT
DIRAR-BYRICRDED, VSRR -BYEAID
D HELLO Ny NCkY I SRR -70YF47
Wiz %5, M2, 5By ARy b
DY SARDRBERUE, FRONY F U B
VYD AN—FTNIEERD 5 ERNVERTE S
LT, ERO/NEINe YD AN—&FEE, Bk
DRHAMEEDNEREL & <EEERLTWS. Z0D
LEELIRSTWBI)—RKBISAR -V ATH
Y, JREBD)—RKRB7S5Z & - 70547, HW
J=RKWISAAND ) —RTH5.

cluster-frontier

Hotspot

2: Hotspot Cluster

RBARY SAZEBICIEITE S IDIFEZ R
W, 2y RND—V 2 TEERID 252 584EX
O— A CEFTEVAMIC A5 RIS, Z0
YSARBT YY) —RKEZ4 & AhEDY
MNHYZ, BICEFDOEHENREICREEHDTHD.
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4.1.2 7 S5 AXRICL D in-network JLH

ZDYSARZIVT S A - )Ny B D in-network
WD E=DICBFIHE NS, in-network LEE & 13,
Ze Y- ) —RFKNBILUEBHREYZDEEITAT
sink ) —RICEFTHDOTIRLT, YY) —
RS sink J —RICERET S CHEFR EDLH %
TRV ST 4y 7V DEHERDEDTHSL. 75
AR - RTHEEYY ) —RiZE>HDsample
JAHEAZ LICF D event sample 2EET BN, F0D
& EDREF KL sink ) — R TidZe <, HELLO /N
Yy NDEITEBCNWB LYY ) = RICOBSET
EEDLF 5. sink J—RETDVTSA - Nry
MIFTED event sample 2 ELEY SAX -V
ANEENICHEI L TCERFT AN E D0 E2TDS.
ZOBE, RMETBILICRoEY IR Y RIT
B MWEICEE L ERBEDE VY ) — R DfEHR%E
HBEHTBEZLICESTIVTSA - Ny N EERT
5. KDY IAR Y ADNEET AW,
ZENRELEREDOEY Y OT— 2T 52
EIC&H-T, PIAERVEFREDOEHWEOD kAL 2
AICEZDEDONA->TONIITRD ZLICT 54
ENBABND. ZOHEIE, TELETRWE
M7 & - ATHYKTEEYY - J—KN
HEILUTRHMETHZLICRDEN, AREENTS
EVOBENDSIET TR - Y TR T
FT5ZLEZA005.

75X ZNICHIRE U 7= flooding 1&, Xy MAD
1Bt % in-network WEED & DB D U A ¥ HF]
A35ZLil&oTTRO> 7TV —vay - v A
Y TD flooding Ik 5 TEHT 5.
4.1.3 Sink / —R2&vy b ARy NEEF

Sink J —RH 5O interest V 7 TA N DEEIT
EZIZHY AR Y N A3 B WK 2@
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X 3: Improvised Network Schematic
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