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950 MHz-Band Radio Receiver Unit for Indoor Local Positioning System
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To improve business efficiency in factories and office buildings, the establishment of high-accuracy indoor local position detection technology to
obtain an accurate grasp of the current situation inside a building, including the locations of workers and facilities, their working ratios, and so on,
has recently become essential.

In response to this situation, Toshiba has been engaged in research and development of an indoor local positioning system based on the time
difference of arrival (TDOA) method using 950 MHz-band radio, whose propagation distance is longer than that of 2.4 GHz-band radio. ~ We have now
developed a prototype radio receiver for the TDOA method as a key component of such a system, with a time resolution of about 1 ns.  As aresult, it
is possible to detect wireless receivers within an average distance of several meters.  This technology will contribute to the development of value-

added applications such as working management systems, business support systems, and so on.
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Outline of indoor local positioning system

RZ L Ea1—Vol.66 No.4 (2011)




WEH ROBAMERN Y AT LOREEEDTNL, 22
TIE, BB S AT 2123513 5 80k H) 5 w75 05 12
DWTIRR B E L HIT, FAEMEHR S B OBEZE IO RE ] 22300
EPEREITDOWTIRAR S,

2 REAfIEMREM

R Y & e B E MU BN, IFD=2%%
%o

(1)t ID GREIFES) Hk

(2) P

(3) UL FNEREM 2 X

LVID F L, MR R 2SR LT 5 R iE (1
IVHIPH) 2 BIAEAE L LT, AR O &% 2 55
ETH b

WPREE XL, TR IR R TOZE R R
ZRHT LT, FANCPE LB~y T2 B/ 5 0
R =R EZITYHERED D S,

W FERE 2 S, B ROFE BB O K
WRTZEL, FNERHEZAED S ZMIEZ1T) HEETH b,
— M\, TP B3 Wp R 2 A B O 5 L AR N A5 T i
ThHLINDH, IEMEZR KRG & RERIEEIAGREE 725,

T T, B BENEREE 2 WAL E B ORI
TR %,

21 EEIEREZEZBOZRIGREE

P FNERE I 22 57 U K BRI R O BN 21T 9 720
DA AZR 2127775

BI212BWT, 3IRICZEM EICHEIES S o0 T D%
FrEfrBEREZ 22N, A (XA, Ya, Za), B (Xs, Ys, Zs)
E5h, TOLE, MZEM EOLEDORIIH MM ET (x,

BEREE

RO

. HIBFA, B, CIc BAES
AN A B,

WekEXY PREOS SN ERAIZER
(CoDEMENS

— D OREARHEEND)

K2, EREERBEANICKBMERFORIE — Hilks (EERR
#2) —ED AR Z i < 2 2 AAL, =2 LM O 2 A H 47
B 2155,

Principle of localization using TDOA
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Method of measuring TDOA
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Prototype radio receiver unit for base station

IRIRZ(SED DR
AD E’:T;
S RHEED IRHED
] | &t
=7 birz]l}(4 2725 iégﬁ i
HENEER | ARIKER 21BALEB 1~ SLIBER
%7ns ||
ho>8
7av7| |
ATEB

AD : Analog to Digital

R 5. ERZEME GUER) OBRKR — RGBT, RiERES
2 ZELTH S BRI B2 2R T 5L CORME Y 7ns +—5 Tit
BLTwa,

Configuration of prototype radio receiver unit
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Relationship between input power and detection voltage
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Delay variations of receiver unit
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Results of evaluation of time calculation block performance
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