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MAX: Finding A Place
Settings Location Choices
[.Book. Harry Potter Rowling, Secrets ] search §

[Searched Home, Jane's for Book, Harry Potter,Rowling, Secrets ‘

Book: Joanne Kathleen Rowling, Harry Potter and the Chamber of Secrets
located at peter's bedreom -> bed -> shelf

Book: I.K. Rowling, Harry Potter and the Half-Blood Prince
located at peter's bedreom -> wooden bookshelf ->> Znd shelf

Book: JK Rowling, Harry Potter and the Philosopher's Stone
located at peter's bedroom -> wooden bookshelf -> 2nd shelf

Video: Harry Potter and the Philosopher's Stone, Warner Bros
located at hall -> tv shelf -> ed rack

Book: JK Rowling, Harry Potter and the Philosopher's Stone
located at jane's bedroom -> study table

Figure 2
106 104
/ / 104 102
) Subrslation Jag |
302 —_ ; 308
304 = BS enumergles STN:NL] ; SS enumerates tag
T kST replies with 1D 4 tac rocles with 310
‘—.—-—
BS sends query statemernt— L - agrep !
306 { Repeated for
1 alltags
L k88 raplles with maich statistics—— | . enumerated.
316 —1 B T~ 88 requeste for tay deseriptors -—
e, -
318 ———1| __ 88 requests for matching tags | T ires—Tag reples with descripto <
with spacified number of hits 812
320 | |58 replies with tag 1D, number__| gfgﬁﬁé?ggggs Abbreviations 314
of hits and RES) w.r.t station N enumerated, BS Base Station
322 — —— —HB8S raquests for tag descriptars—) AN S8 Substation
324 1 Ki-S8 replies wiih tag 1D and RSSl—] N Legend
!
t et Uni-cast Message
326 1| g5 requests for STN location—- //’ e MUI-CESE MasSEgE
3928 L lag—8TN replies with location g st MUI-packet Uni-cast Message

—ppe TAUIt-packet Mulli-cast Massage

Figure 3



PCT/SG2006/000091

WO 2006/107282
314
400
404
408
/
/ Telephone
A CaComputer [ A
d Table Whiteboard
iteboar:
P A vd
VA 402
': Drawers ::
Side hommeenes |
Table
410
/4
vd y
Right Middle Left
Cupboard | Cupboard | Cupboard Door

Figure 4



WO 2006/107282 PCT/SG2006/000091

414
502

/ - 518
\ IA) Substations know query statement. J /

1) Substations send query statement. 4) Substations send query for all descriptors.
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|B) Tags know query statement. l §1 2 | D) Tags know query for descriptoril / izz

5) Tags reply descriptor.
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2) Tags calculate match count-id.
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3) Tags send match count-id. 6) Substation calculate match count-id.
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Table |  Taydware Deviee Parameters

Lescription wymbol Value
Goneral Values

Length of Match Value Las L byte
Length of RSB Values Lin 1 byte
Longth of Query Ly 4 words
Maximam Length of Desuriptor Lp & words
Laongth of Exch Word Lw 16 bytes®
Buscatabion to Sub-atations Communitation {MICAZDOT Mote)
Peower Reguired to Tranamit o3y &5 mW*
Duta Rate ﬂg: 38.4 kbps
Zubstations {MICAZ Mote}®

Procossing Specd B 4 MHz
Pewer Reguired pg 46.5 s’
wubstation~ bags Communication {:s&:ye‘;{emi Mil-fding )
Power Reguired? Fip 82.5 mi¥”
Duta Rate? Rep 26 khps
Tage (REID)

Procesing Speed’ B 20 LHz

RThe pyorage longth of an English word; considering all words, is bobween 4 and 5. Howover, the
average length of word in use may not bo so. Thus, = vonveriens value k= chowen for pnalysls before
an more acoutate value can bo determined from further resvarch.

brpformation cun be found in [4] und &)

2This reprosents the additional power required for the sub-station to transmit. The power
required to keep 36 awakhoe s nlze reguired.

“information are extracted from (4.

% reader hae » rond range of ¥ to 18 om depending on the anterma wsed. The values are
available in 6] The SikyeRead MI-Mini is sssumed o be switched off when not in use, thus
drawing 60 pA.

IPawer is provided by RFID reader.

futn rate s based on ISOL5603,

Eprocessing power would be the same s the communication power reguirement at 84.5 mi,
&im:gx the tags are passive.

Uhe processing of the BRI tug are accomplished by hurdware implomentations and thus sup-
port troe parallel processing, However, the speed s highly restricted by the power available. Thus,
% cquivalent speed of 15,7 Kz is cstimated from the required provessing for comparing sn unigque
jdentificr, ng specified in ISOL15683. Tharefore, the convenient value of 20 kHx is nzod,

Figure 6a
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Table Il gymunlation Parameters
Dreserintion Symbuol Yalue
Number of Substutions
Exact Number of Substations® Ne 50
Numbor of Tags
Sum of Thgs under czch Substation® E ; N 2950
Muximam Number of Tags under u Bubsta- ey Né« 45
£ion
Number of Sclocted Tags .
Totz] Number of Selected Thgs® Noproy = z‘;‘ Nfgw) 40
Maximum Numbor of Selected Tags undor o mzzx;NT&Q 10
Substution
Benbng FGetor tor pfterent Lacision”
Decizion by Substations 1.3
Deciston by Base-Station, where a threshold matoh count is used for guerying 1.3
the descriptors,
Decizion by Base-Station based on approximated stabistivs, where specific iden- 1.45
tities are wsed for querving the descriplors.
Decision by Base-Station bused on scrurste statistics and specific identities aro i

usedd for querying the descriptors.

SWo consider a § m by 5 m room denscly deploved with sub-gtuifons. Thus, the total number
of furniture und immobile objccts is estimated to be sround 50.

ban average of 3D tags is expocted for cach sub-station, miving a total of 1500 tags in rounlity
However, due to overlupping covernge of the sub-stntions, the numeber is multiplied by 1.5, This
dogree of overlap s low, since we wro considering Lye's RPID reader with a maxisum range of 15
[t 25 99

f\We nazume that » user would require a total of 40 results endy. I8 s Paged on the intuition that
searches are seidem useful bevond o smmall portion of the returned resulta.

A\Wo mevume an ssymmotric distribution of desired objects in the room. This is nssumed bocause
it is common fo clustor similur objects together.

W note that the values of 2‘. N;’{s} and maxg Né‘{ﬁ’?) wenld be different for difforent types
of decision mude. For exsmple in Figure , the tag 4 will be reburned twice by spbestations 1 and
9 i a locn] decigion s made. This & bocansze this overlep information is not svailpble to all the
sub-stations Thus, we scele these values for different decisions made.

Figure 6b
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Table Il Energy-Latency Values of Optimal Protocols

Scenarios® Energy  Latency
/J /st
1 Centralized Dumb Lags Heuristic 12,346 4.672
2 Contralized Smart Tags Hewristic 0,663 3.355
3 Distributed Dumb Togs Heuristic 12,344 4.641 - 702
4  Distributed Smart Tags  Hewristic 0.637 3.323
5 Centralized Dumb Tags Maximally 12,511 7.762
relevant
6  Centralized Smare Toags Maximally  0.767 6,378
relevant
Hich Overlap System
7  Centralized Dumb Tags Heuristic 41.007 15,162
8  Centralized Smart Tags Hewistic 1.519 7.420
g Distributed Dumb Tags Hewistic 40.810 12674 _— 704
10 Distributed Smart Tags Heuristic 0,860 3.764
Low Number of Tags
11 Centralized Dumb Tags Hewristic 3.678 3.413
12 Centralized Smart Tags Hewristic 0.538 3.369 __— 706
13 Distributed Dumb Tags Heuristic 3,672 3.283
14 Distributed Smart Tags Hewristic 0,538 3.283
Hioh Nwmber of Togs
15  Centralized Dumb Tags Heuristic 17.782 5.720 708
16 Centralized Smart Tags Heuristic 0.757 3.658 —
17  Distributed Dumb Tags Heuristic 17,768 5.653
18 Distributed Smart Tags Heuristic 0.676 3.437

“Bmart vefers to the capabllity of the tags.
51f the optimal energy protocol iz not equal to the optimal Intency protocol, the energy of
the optimal energy protocel and the latency of the optimal latency protocols are given.

Figure 7
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Energy-Latency Comparisons of Optimal Protocels
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Energy-Latency Comparisons of Optimal Protacols
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Energy-Latency Comparisons of Optimal Protocols
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Energy-Latency Comparisons of Optimal Protocols
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Energy-Latency Comparisons of Optimal Protocols
6 ¥ i i ] T i T
852
55 | o
Centralised/Dumb Tag
854
Sk -
Y
2y
% 45 |- -
wad
*T 856 Distributed/Dumb Tag -
T 846
35 | % N .
’ 848
3 1 i ] ] ] H 1
¢ 2 4 6 8 10 12 14 16 18

Enerovid

Figure 8e



{afencyls

WO 2006/107282

3.7

3.88

3.6

3.55

3.8

346

3.4

3.36

a3

326

13/14

Energy-Latency Comparisons of Optimal Protocols
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