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ñTHE Q-TRACK TEAM HAS TURNED CONVENTIONAL

RF WISDOM ON ITS HEAD WITH THEIR COUNTER-
INTUITIVE YET REMARKABLY SUCCESSFUL

APPROACH TO WIRELESS TRACKING.

THEYôVE MOVED IN THE EXACT OPPOSITE

DIRECTION OF THE WIDEBAND, HIGH FREQUENCY

THINKING THAT DOMINATES WIRELESS TRACKING

TODAY, AND ACHIEVED STUNNING RESULTS.ò
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THE NEAR FIELD: DEFINED

MANY DEFINITIONS:

Á /2 ñRADIANSPHEREò

Á2D2/ ñPLANE WAVEò (>/16)

Á5 /2 ñFAR-FIELD IMPEDANCE

(377 ) LIMITò

ÁMANY OTHERSé

NFER® TECHNOLOGY USES

PHASE BEHAVIOR WITHIN ~ /3
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Service Freq.

RFID 125kHz 2400m

AM 0.6MHz 500m

ISM 13.6MHz 23m

FM 100MHz 3m

LPC 433MHz 70cm

ISM 915MHz 33cm

WiFi 2.4GHz 12cm

ISM 5.8GHz 5cm

CHARLES CAPPS, "NEAR FIELD OR FAR FIELD," EDN, AUGUST 16, 2001 PP. 95-102
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THE NEAR FIELD: PHASE

FAR FIELD LIMIT: 360°/

NEAR FIELD

ÁE LAGS 90°

ÁH LAGS 180°

Á = 90°
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HANS SCHANTZ, ñNEAR FIELD PHASE BEHAVIOR,ò2005 IEEE ANTENNAS AND PROPAGATION

SOCIETY INTERNATIONAL SYMPOSIUM VOLUME 3B, 3-8 JULY 2005 PAGE(S):134 - 137 VOL. 3B
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HANS SCHANTZ, ñNEAR FIELD PHASE BEHAVIOR,ò2005 IEEE ANTENNAS AND PROPAGATION SOCIETY

INTERNATIONAL SYMPOSIUM VOLUME 3B, 3-8 JULY 2005 PAGE(S):134 - 137 VOL. 3B
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HEINRICH HERTZ, ELECTRIC WAVES, 1893, P. 152.
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HARALD T. FRIIS (1893-1976)
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SCHANTZ, ñNEAR FIELD PROPAGATION LAWéò 2005 IEEE ANTENNAS AND PROPAGATION 
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SCHANTZ, ñNEAR FIELD PROPAGATION LAWéò 2005 IEEE ANTENNAS AND PROPAGATION 
SOCIETY INTERNATIONAL SYMPOSIUM, 3-8 JULY, 2005, VOL. 3A, PP. 237-240.
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THE NEAR FIELD: NOISE
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LOW GAIN RX OK,     
IF GAIN > -NOISE
ÅA: ATMOSPHERIC

EXCEEDED 0.5%
ÅB: ATMOSPHERIC

EXCEEDED 99.5%
ÅC: MAN-MADE (QUIET)
ÅD: GALACTIC

ÅE: MAN-MADE (URBAN)

ANTENNA DESIGN

DEPENDS ON:
ÅFREQUENCY

ÅNOISE FLOOR

ÅRANGE

ÅCOUPLING (E VS H)

INTERNATIONAL TELECOMMUNICATION UNION, RECOMMENDATION ITU-R P.372-8: RADIO NOISE, 2003, AS CITED IN

NATO RTO TECHNICAL REPORT,ñHF INTERFERENCE, PROCEDURES, AND TOOLS,ò RTO-TR-IST-050, JUNE 2007, 
PP. 2-11 TO 2-12.
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HEINRICH HERTZ, ELECTRIC WAVES, 1893, P. 152.
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http://books.google.com/books?id=8GkOAAAAIAAJ&dq=hertz electric waves&pg=PA152
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ELECTRIC ELEMENT
ÅCOUPLES TO BODY

ÅNOT OMNI-DIRECTIONAL

VERTICAL POLARIZATION
ÅCOUPLES TO FLOOR-CEILINGñWAVEGUIDEò
ÅPROPAGATES WELL

HORIZONTAL POLARIZATION
ÅSHORTED BY FLOOR-CEILINGñWAVEGUIDEò
ÅPROPAGATES POORLY

THE NEAR FIELD: ANTENNAS
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THE NEAR FIELD: ANTENNAS

ORTHOGONAL MAGNETIC ELEMENTS
ÅQUADRATURE FED

ÅVERTICAL POLARIZATION

ÅQUASI-ISOTROPIC PATTERN
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THE NEAR FIELD: ADVANTAGES

LONG RANGE

- SUPERIOR PENETRATION

AND DIFFRACTION

- BETTER IN COMPLICATED

NLOS ENVIRONMENTS

HIGH ACCURACY

- MOREñTRACKABLE

PARAMETERSò
- MULTIPATH RESISTANT

LOW COST

- SIMPLE, 
LOW FREQUENCY HW

- LONG RANGE = LESS

INFRASTRUCTURE
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NFER® VERSUS CLASSIC RTLS

ÅTIME OF FLIGHT/TIME DIFFERENCE OF ARRIVAL (TDOA)
- LIGHT TRAVELS 1FT/NS (30CM/NS)

- NEED 1-2NS PRECISION TO TRACK W 1FT (30CM) ACCURACY

ÅNFER® TECHNOLOGY

- DOWN-CONVERT TO BASEBAND (1.5MHZ TO 1.5KHZ)

- ñSLOWS DOWNò NS TO S

- TIME VERSUS 40MHZ CLOCK FOR HIGH PRECISION
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AGENDA

I. THE NEAR FIELD

A. DEFINITION

B. PHASE

C. PROPAGATION

D. NOISE

E. ANTENNAS

F. ADVANTAGES

II. IMPLEMENTATION

A. OPEN-FIELD

B. IN BUILDINGS

C. THE QTÊ-500 SYSTEM

D. ACCURACY

III. APPLICATIONS

A. SOFTWARE

B. PRODUCTS

C. OTHER APPLICATIONS

ñSTARTUP Q-TRACK CORP. HAS HOMED IN ON AN OFT-
IGNORED PHENOMENON OF RF TRANSMISSIONS AND

LEVERAGED IT AS THE BASIS OF WHAT HAS BEEN

DEMONSTRATED TO BE AN ACCURATE BUT RELATIVELY

SIMPLE TRACKING SCHEME. CALLED NEAR FIELD

ELECTROMAGNETIC RANGING (NFER), THE TECHNOLOGY

HAS A RESOLUTION OF 30 CM AT 300 METERS. THAT'S
ACCURATE ENOUGH TO RIVAL ULTRAWIDEBAND (UWB) 
AND CONVENTIONAL TIME-OF-FLIGHT AND TIME-DISTANCE-
OF-ARRIVAL SCHEMES, WITH THEIR RESPECTIVE

SHORTFALLS.ò 
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RX#4 
RX#3 

RX#2 TX 

LDC 

OPEN-FIELD NFER® RTLS
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IN BUILDING NFER® RTLS
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IN BUILDING NFER® RTLS

ÅFREQ. 1295 KHZ;

ÅRANGE ~70M (210FT);

ÅMEAN ERROR 3.8M (13FT)
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IN BUILDING NFER® RTLS

QTÊ-500 LOCATOR

QTÊ-500 TAG

QTÊSERVER
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IN BUILDING NFER® RTLS

QTÊ-500 LOCATOR

QTÊ-500 TAG

QTÊSERVER
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IN BUILDING NFER® RTLS

LEAST SQUARE ERROR

YIELDS PREDICTION.

ERROR CONTOURS YIELD

ñBLOBò
- ñTIGHTò GOOD SOLUTION

- ñSPRAWLINGò QUESTIONABLE

SOLUTION
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IN BUILDING NFER® RTLS

LEAST SQUARE ERROR

YIELDS PREDICTION.

ERROR CONTOURS YIELD

ñBLOBò
- ñTIGHTò GOOD SOLUTION

- ñSPRAWLINGò QUESTIONABLE

SOLUTION
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NFER® RTLS ACCURACY

NEAR-FIELD VERSUS UWB RANGING K.SIWIAK, 2009 IEEE RFID SYMPOSIUM, 27 APRIL 2009 

Slide 26
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NFER® RTLS ACCURACY

CHARACTERIZATION OF ERROR IN A NFER REAL-TIME LOCATION SYSTEM, H. SCHANTZ, C. WEIL, J. UNDEN, 

2011 IEEE RADIO AND WIRELESS SYMPOSIUM, 16-20 JAN., 2011

EXPERIMENTAL SETUP

ÅOFFICE/LAB ENVIRONMENT 16M X 36M

ÅFIVE RECEIVERS; ~15M SPACING

ÅEVALUATE ACCURACY AT 82 POINTS
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NFER® RTLS ACCURACY

CHARACTERIZATION OF ERROR IN A NFER REAL-TIME LOCATION SYSTEM, H. SCHANTZ, C. WEIL, J. UNDEN, 

2011 IEEE RADIO AND WIRELESS SYMPOSIUM, 16-20 JAN., 2011

ANALYSIS

ÅMEASURETOTALLOCATIONERRORFOREACHRX AT

EACHPOINT

ÅRESOLVEINTO

TRANSVERSEAND

RANGEERROR

ÅDETERMINEAVERAGE

ÅPLOT HISTOGRAM

ÅPLOT VERSUSRANGE

2222

RXRXRXRXr yyxxyyxx

22
yyxxtot

22

rtott
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