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RadarScan

Modulated Microwave Position & Heading Sensor

Laser
»Passive retro-targets

»>Little clutter
»High precision

Radar
»\Weather independence

» Elevation coverage

»Widely recognized & trusted
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Modulated Microwave Position & Heading Sensor

Passive Targets
»spectrum pollution
»narrow band
»low power

Radar Clutter

»short range
»behind target
»multi-system operation

Range & Bearing Measurement
»multi-target discrimination
»high accuracy

Embedded System

>low cost / low maintenance
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Raw Sigma, 2 targets, range 175m, sweep time 2ms

150 1

100 -

50+

-100 -

-150
0 0.002 0.004

Return to Session Directory

0.006

0.008 0.01
time (secs)

0.012

0.014

0.016

0.018

© 2003, Jan Grothusen

Marine Technology Society

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



RadarScan

Modulated Microwave Position & Heading Sensor P CONFERENCE

. September 16-17, 2003

Sigma Power Spectra, showing two target modulation frequencies at 2.5 and 3.25MHz
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Sigma, after BP filter, results overlaid
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Raw Delta, 2 targets, range 175m, sweep time 2ms
150 T T T T T T
Objectives
100 - -
Challenges
Passive Targets
50 . .
Range
Measurement
D = °
Bearing
Measurement
-50 - . *
Radar Clutter
-100 - .
Embedded
< System
-150 1 l l l I I % :
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 © Summary
Time (secs) Y
Return to Session Directory ©




RadarScan

Modulated Microwave Position & Heading Sensor

Return to Session Directory

© 2003, Jan Grothusen

Positioning
" , Committee

Marine Technology Society

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



RadarScan

Modulated Microwave Position & Heading Sensor

‘ September 16-17, 2003

Objectives

1.0 Clutter Challenges

- Passive Targets
i

§ || Range
8.‘ I 1t Measurement
e
g | tfransponder _
n | e Bearing
= I| W modulation

products Measurement

Clutter at great range

(| N LL v Radar Clutter
1

01 10 100 IF frequency :
(Mhz) Embedded
g System
g °
‘% Summary
Return to Session Directory ©




Modulated Microwave Position & Heading Sensor DP CONFERENCE
. September 16-17, 2003
200
Objectives
150 |- - .
Challenges
100 - i .
Passive Targets
or i Range
Measurement
0 o — [ ]
Bearing
50 i Measurement
100 - | Radar Clutter
-150 - 5 Embedded
s System
-200 | | | | | | | | é °
0 0.002  0.004 0006  0.008 0.01 0.012 0014 0016  0.018 o
E Summary
Return to Session Directory o




RadarScan

Modulated Microwave Position & Heading Sensor

10

Amplitude

-10 | |
0 0.002 0.004

Return to Session Directory

0.006 0.008 0.01
Time (msecs)

0.012

0.014

0.016

0.018

© 2003, Jan Grothusen

Marine Technology Society

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



Modulated Microwave Position & Heading Sensor DP CONFERENCE
. September 16-17, 2003
10
sl ] Objectives
6L | Challenges
al ] Passive Targets
2 : Range
= L | Measurement
£ o b fidahors b .
g F FH .
< Bearing
20 _
Measurement
4+ | °
Radar Clutter
-6 —
8- . Embedded
< System
10 0.002 0.004 0006 0.008 0.01 0.012 0.014 0016 0.018 % .
time (msecs) o
= Summary
Return to Session Directory o




RadarScan

Modulated Microwave Position & Heading Sensor

-850

H3

40

H3

Fetum Pover (dB)

-10a

-105

-110

115 H

120

Return to Session Directory

n

] ] ] ] 1 ] ] ]
— clutter |
— tranzponder 1
— transponder 2
I I | | | | | |
0.002 0.004 0006 0,005 0.0 o012 0014 0016
Time (secs)

0.013

© 2003, Jan Grothusen

Marine Technc ociely

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



RadarScan

Modulated Microwave Position & Heading Sensor

Marine Tec

DP CONFERENCE
September 16-17, 2003

digital digital digital
control control control . .
™ Objectives
Power Variable Power YIG Ramp :
Amplifier Attenuator Splitter Oscillator Modulator upldown ramp synchronization Challen ges
[ ]
™ R o :
‘ | Passive Targets
__ | Power | Low-Pass Clutter Ray-Trace \
Splitter \ DAC Filter Detector I%age \ ¢
| | Range
Low-Pass Base-Band| | Low-Pass !
Fitter Ampifier |17 ADC Fitter ool R Measurement
} Estimate } °
N | L“ e E— } Bearing
, NB | [1—Base-Band| 1 T— N8B Envel
RFLNA Mixer Fiter [ ] Ampiifier [ 7] APC [ Fiter [ Detoctor | ﬂ;ﬁnzs L } Measurement
Rx1 | — ‘ Estimate | .
| ‘ \
ic gain contra } — ‘
A s e e S e (S Lo i | Radar Clutter
. \ = e e, ]
[ [ [ [ °
RX2 — H- — High-Res \
NB | [1—Base-Band| [T T— N8B Phase g L
RELNA Fiter [T | ampifier [ || ¢ [P ] Fter [ Detector | | eoanng } Embedded
\
T i System
Antc%rana antenna position| °
Encoder
Summary

© 2003, Jan Grothusen

Return to Session Directory



RadarScan

Modulated Microwave Position & Heading Sensor

Return to Session Directory

© 2003, Jan Grothusen

Positioning
" , Committee

Marine Technology Society

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



RadarScan

Modulated Microwave Position & Heading Sensor

Return to Session Directory

Marine Technology Society

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



RadarScan D o

Modulated Microwave Position & Heading Sensor DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement
Radar Clutter

Embedded
System

Summary

© 2003, Jan Grothusen

Return to Session Directory



RadarScan

Modulated Microwave Position & Heading Sensor DP CONFERENCE
September 16-17, 2003

Marine Technc

p— ————
[~

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary

© 2003, Jan Grothusen

Return to Session Directory



RadarScan

Modulated Microwave Position & Heading Sensor

Return to Session Directory

W, :X
W N
TUTTNN  /

-

© 2003, Jan Grothusen

Marine Technology Society
DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



RadarScan

Modulated Microwave Position & Heading Sensor

Ethernet

Return to Session Directory

Remote

-

( FTP/WEB

client )

l\ CyScan User Console \)

PC

‘FTP‘

¢
\

HTTP

PCI API
RTOS

HIL API
Windows 2000

RS232

PCI

DSP API

© 2003, Jan Grothusen

Marine Technology Society

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



RadarScan

Modulated Microwave Position & Heading Sensor

¥ radarMon
File  Edit

View Logging Reparts

stansh | StattR | [ sToP |

System Reset

Restat | RESET | ResethiNmas|

" Log Fange Yalues

ExIT

:

§m5tart|“ & = |J A RTW

Return to Session Directory

— Commatd B eqgisters — Parameters
Task 1 {IDLE Task 2- Task 2 - High Speed Task 5 - ’—/
Task 2 |TaSKPALSE Trgt Murn |2 Trgt Hum |2 TargetlD ITID2_5MHZ Tigt Mum |2
Task3 [TAskPAUSE | || TrgtiStt [14630 Task4- TargetlD [TIDZ_5MHZ
Task & [TASKFADSE || Tratl  [i6rr6  SweenTi [0z CFAR Thr [15 Stch |5|:|—/
Task5 [Taskrause || J@2  [ie777  Togthum 2 CRARL 200
T2 [18873 tagslD [TID2SMHZ | CRARUp [3800 || Cont  Man Capture
— State — D1ata Permizzions
[ioLE HS 28MHz  [NO_DATA CFAR 25MHz NO_DATA
. HS 4.0MHz |ND_DATA CFAR 4.0MHz MNO_DATA
—I:l:clj_w:-i:_lquﬁmg?— LE 2 BiH= |ND_D#—'«T!—'« PSD 2.5MHz NO_DATA,
LS 40MHz  [NO_DATA FSD 4.0MHz MNO_DATA
— CFAR Results - 2 5kHz 4 0kHz —PSD Results - 2 GkHz 4 0MHz
uR [0 bR o uR o DR [0 | AvUpRampRng [0 AvUpRamp Fing ||34
Hngll:l Hng|l:| Hng|l:l Flngll:l Ay DR amp Fing IEI—.-’-W DUrRamp Fng ID—
l:“EIIEI I:‘HEIIEI HHQIU Hngl[l Average Fange Iﬂ—Average Range IU—
Rna [0 Rna [0 Rng|[o Rna|n Doppler Shift [0 Dappler Shift |n—
Fing ID Fing ID Fing ID Fing ID Zero Cross ldx IEI—Zero Crosz Idx |32—
Rina|n Fina|n Fina|n Fina|n |
Peak Time IEI Peak Time IEI

| @untitled - Paink ||E§ﬂRadarMun

IE s=sem

© 2003, Jan Grothusen

Marine Techr

DP CONFERENCE
September 16-17, 2003

Objectives

Challenges

Passive Targets

Range
Measurement

Bearing
Measurement

Radar Clutter

Embedded
System

Summary



Modulated Microwave Position & Heading Sensor
‘ September 16-17, 2003
A Pos B Pos
: : Objectives
. Heading Paosition o
i 136.8" | e
i} Heading Challenges
75 m - : . ol I - Active . 9
' Leveller: Horizontal DP Feed: NMEAD183R Passive Targets
Alarmz I Fleflectionsl M aaring F‘oints.l Eonfigurationl About CyScan Uszer Conzole I °
Select Log Tupe Ran e
IEunent j ,?F| 1 | ! g
. — Measurement
Type | Time | Dezeription |
@ Errar 035522 Serial thread timed out °
@ Ermor 09:55:19 Hypothesizer thread timed out .
@ Errar 09:55:19 [ atafeed thread timed out Bearlng
@ Errar 09:55:19 Estimatar thread tirmed out
@ Errar 09:55:19 Sensor thread timed out Measurement
@ Ermor 095519 Hypothesizer thread timed out
@ Errar 035513 D atafeed thread timed out °
() 09:55:13 Serial thread timed out
w) Erncr 055514 E stimatar thread timed out Radar Clutter
@ Error 09:55:19 Sensor thread timed out
.
- _ - - Embedded
Naviga“on Staded_ Mu'hp'e Reﬂector Mode. s il ) L |
Description qC) System
(Alpha Platform - North Dock) Gl b ke S 3 .
o
2 v G X|v - 0
ancel | Anply | % Sum mary
L]
Cyfican Help | [@ | [01/08/2002 09:55:19 Hypothesizer thread timed out l09:57:21 §
N
Return to Session Directory ©




RadarScan

Modulated Microwave Position & Heading Sensor

»X-Band FMCW multi-target tracking radar

»Position & Heading Update @ 4 Hz

»Weather independent range >> 2km

»Environment profile scan

»Unique & automatic target identification

»Passive non-radiating targets

»Patent pending

Guidance Control Systems Limited

4 Dominus Way * Meridian Business Park ¢ Leicester  Leics « LE19 1RP ¢ U.K.

Tel: 44 (0)116 229 2600 « Fax: 44 (0)116 229 2604
E-mail: sales@gcsltd.co.uk « Website: http://www.gcsltd.co.uk/
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