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SIR-3000

/ RS232
USB-B USB-A
USB
PC 1BM
MP3
GSSI
USB
512
19
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SIR-3000
SIR-3000
USB-B

AC Pawer  garial I/O usg Memory Card
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110-240 47-63
/ SIR-3000
SIR-3000
SIR-3000

USB-B  USB-A USB

kevpad

Cannector Panel

FPower Indicator
Light

Power
EnterfArrow Pad

Insert Mark

Collect Indicator
Light

Run/Stop

Connector Panel— Power Indicator Light—
Collect Indicator Light— Function Keys— Battery Slot
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Power
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Enter/Arrow pad /
Enter



Enter

Collect - Radar - Mode Enter
Time Distance Point
measurement( ) Enter
Right( )

Insert Mark Enter/Arrow pad
Run/Stop / Insert Mark

Run/Stop
TerraSIRch 3D
Help( ) Run/Stop Help

TerraSIRch Mark
Enter Run/Stop

Function Keys
SIR-3000
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y

,
LS
“=mEsIC@ EDFEL

=

SIR-3000

10



4 SIR-3000

SIR-3000 UtilityScan System
C SIR-3000
2 2
SIR-3000 TerraSIRch, SIR-3000
Function Keys TerraSIRch  TerraSIRch
QuickStart
TerraSIRch
Mark

Power
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el

Terrﬂs I Rch
SIR-3000

TerraSIRch

Concrete
Scan

PLAY K - Drored, it

Parameler
Selection Tree

BUTVSTOF

g —
5 <
L) ..'w._\_
Main Diter Dhisplery =
Windeow o
C-Scope

- Commeand Bar o

COLLECT FLAYEBACK EUSETLUF

COLOE TABLE

COLOK XFER

0-Scope( ):

(0-Scope)

12



Main Display (center)( ( )):

Command Bar (bottom)( ( )): - ,

« ) :
Parameter Selection (left)( ):
Windows
SIR-3000 Collect
,Playback , Setup , System menu
2 3
SIR-3000 Collect( 11 ),Playback( 16

),Output( 17 ), System( 9 )

w}' COLLECT
+] ‘,}' PLAYBACK
[+] Gl' OUTPUT
+] w SYSTEM
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o UUNITS

o SETUP

PATH

-

Units(

Setup(

)

)

SIR-3000

BACKLIGHT
DATEMIME
BATTERY
VERSION

VSCALE

SETUPO1

18

= P SYSTEM

= @ UNITS
O DEPTH foot
O DISTANCE foot
0 VSCALE d=pth

= F SETUP
0 RECALL
O SAVE

= @ PATH
0 NEW

= BF BACKLIGHT
OLEVEL 4

= P DATE/TIME
O DATE

O TIiMe
=] F BATTERY

O STATUS
- ¥ vERSION
O sHOW

16

SETUP16 SETUPOO
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Path

SIR-3000
FILE
FILE0O1 FILE002
FILE
Path New
/ /
Backlight
1 4 4
Date/Time /
Battery
Version

TerraSIRch
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The Collect Menu

RADAR
SCAN
GAIN
POSITION
FILTERS

® & & & #®

GSSI SIR-2 SIR-2000

=

= OF COLLECT
= F RADAR

0400 MHE

BT RATE

OMODE Distance
OGPE OFF

SCAN

O SAMFLES 512
O FORMAT (bits) 16
ORABNGE (nS) &0
ODIEL 10.00
ORATE 100

O SCN/UNIT 15.00

- P GAIN

O AUTO

B POINTS 3
BGFl (dE} -10
BGP2 (dB) 15
OGP3(dE) 25

a

o

POSITION

@ AUTO

D OFFSET 25.00
B SURFACE (%) 7.00
FILTERS

B LP IIR 800
BHP _IIR 100
B LP FIR O

O HF FIR 0

O STACKING 2
B BGR_RMVL 0
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Radar

Antenna Choice:
SIR-3000

GSSI T_RATE MODE GPS

T_RATE: T_RATE KHz 100KHz.
GSSsl GSS|
100 KHz 100 KHz
E
SIR-3000 /
T _RATE
Mode:
/
GPS GPS
GPS ON
GPS
Scan
Samples , Format , Range
Didl , Rate , Sen/Unit
Samples : Samples
256 512 1024 2048 4096
8192 8192 8-bit
GSSI 512 1024

17



Format : 8 16

8 16
Range - Range( ) ns
50
25
1-8000
: B
Diel: Diel
1-81
Rate:
RAM
60
100Khz,
100
100 Khz
SIR-3000

Scn/Unit: Scn/Unit

18

16
SIR-3000
D
RAM
60



5-6

6
400GHz
Gailn
Manual/Auto /
Position
Manual/Auto, Offset,
Manual/Auto Manual/Auto /

Auto

19

12

12
5-6
12
60 5
1.5GHz
12-24
5
Position
Surface
GSSI



Offset

Surface: Surface

SIR-3000

Filters ( )

StructureScan , UtilityScan

LP IIR

HP IIR

LP FIR

HP FIR
STACKING
BGR_REMOVAL

LP_IIR,HP_IIR,LP_FIR, HP_FIR:

LP

HP

20

SIR-3000

, 100MHZz

100%
SIR-3000

SIR-3000

ConcreteScan ,
,  GeologyScan

System> Setup> Recall

MHz



Sacking

BGR_Removal :

The Playback Menu

SCAN
PROCESS

Stacking

= [ PLAYBACK

= F scan
O DIEL 10.00
O SURFACE (%) 10.00

= [ PROCESS
OLP IIR 0
DHP IIR O
OLP FIR 0
OHP FIR 0
O STACKING
OBGR RMVL
OAGC OFF

—

o
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Scan ( )
Diel( ) Surface(
SURFACE( ):
DIEL( )
1-81
Process( )
AGC
AGC: AGC AGC
(23, 5 AGC ( )
( ) (
5
Display Gain( )
The Output Menu ( )
DISPLAY
PRINT
TRANSFER( )
= @F ouTPUT
= F DISPLAY
O LINE
0C _TABLE 4
OC_XFORM Z
OGAIN(dE) O
= @ PRINT
O None
= F TRANSFER
O pc
O FLASH
O HD

0 DELETE

22
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Display

Mode(Line/Scope) C TABLE C _XFORM, GAIN(dB)
Line

GPR
C_TABLE:
5
C_XFORM:
C_XFORM
4
Gain
Print
None
Transfer
4 PC, FLASH, HD
( ) DELETE PC, HD, FLASH
PC flash card , Microdrive ,
USB keychain drive PC
ActiveSync Windows

SIR-3000
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2.4: The Command Bar

Setup( ) 3
Run( ) 1

*k* *k*

[ruw/sTop | corrECT | PLAYBACK | RUN/SETUP | COLOR TABLE | COLOR XFRM |

Run/Sop: Run/Stop

3

Yes No
Run/Stop
Collect:
3
Playback: 3
Enter

Run/Setup Playback Run 1

24



Run/Setup / : 1 3

TerraSIRch
TerraSIRch
3
Playback Run 1
3
Color Table 5 TerraSIRch
Output > Display
Color Xform:
5
3 / /
Output > Display
In Run Mode
1 3

RUN/STOP | COLLECT | PLAYBACK | RUN/SETUP | DISPLAY | DEPTH

Run/Sop:

Collect:

25



Playback: Playback Run

Run/Setup:
3
Display:
Depth:
1
2
3 Run/Stop
4
right
TerraSIRch
ConcreteScan
: GeologyScan
TerraSIRch

Collect Run
Open File

Depth

, StructureScan

Run/Stop

26

Run

, UtilityScan

Setup
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SIR-3000

C
Part3.3
Part3.4
512 12
70
3.1:
TerraSIRch
Load Setup
Antenna Frequency

Check Range

28

2.1

5200

SIR-3000

64MB

70



Check Scn/Unit:

Check GAIN

5-6

Auto
- -
+ Beasured Calibration Line +
Start Finish
611(3 5/6 ): 2000
609.6
620(16 ): 417
127
623 1583

487.8
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Run/Setup

3.2:

SIR-3000
3
0.5
RADAN
X Y
RADAN

T 20
E
<18
§
54
a8 =
E E (]
% E

e
B s
E Direction of first survey line
% 5 10 15 20 25 0

X huiis in Metars

Direction of first

survey line—

30
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PC RADAN 3D QuickDraw 3D

3.3:

RADAN

TerraSIRch

Antenna Frequency

Load Setup

Check Range

/

Check Rate

Check GAIN

Auto
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Run/Setup

3.4:

SIR-3000

GSSI

32

Run/Setup



SIR-3000 PC

4.1: USB PC
USB G PC
ActiveSync
PC  SIR-3000 SIR-3000
usB Master
USB Slave SIR-3000
TerraSIRch RUN/STOP
Output>Transfer PC
PC...
ActiveSync ActiveSync
Explore SIR-3000
My Computer >Storage Card
“ ” PC
USB SIR-3000
4.2: PC
PC  SIR-3000 SIR-3000
TerraSIRch RUN/STOP
Output>Transfer FLASH

Enter “ check "
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SIR-3000 USB CF
4.3: USB / HD PC
USB “
USB USB
SIR-3000
PC SIR-3000 SIR-3000
TerraSIRch RUN/STOP
Output>Transfer HD
Enter “ check "
SIR-3000 USB /
4.4:
" GSSI
Transfer Delete Enter
Enter
“ check "
“ check”
25 File 001,
File_026 File 001

USB



SIR-3000

TerraSIRch
3Dscan
TerraSIRch

QuickStart
GSSI
ConcreteScan
SructureScan
UtilityScan
GeologyScan

5.1: ConcreteScan
ConcreteScan “ "

1.5GHz 900MHz

ConcreteScan

ConcreteScan

1.5GHz  900MHz MODE

Distance Time

6, 12, 18, 36 , 15, 30, 50, 100

35



T_RATE 100 Samples/Scan 512
12 12

Format/Bits / 16 RATE 100 ( ) 200 (12

)
Scn/Unit 5 2

5.2: StructureScan
1.5GHz GSSI

,256

12

StructureScan QuickStart

6 12 18 , 20 30, 50
T_RATE 100 Samples/Scan: 512 ,256 12
Mode Format/Bits 16
RATE 100 ( ) 200 (12 12 )
Scn/Unit 5 2
1 «C )

5.3: UtilityScan

UtilityScan
UtilityScan 200MHz 400 MHz 900 MHz
MHz 900 MHz UtilityScan
UtilityScan

UtilityScan

36
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SAMPLES 512 256

FORMAT 16 8
5 3 510 15 20 1357
4 1-4
GSsl 12
18 25
1 4
2 8
3 16
4 32
T_RATE: 100 > 100 . 5
C )

5.4: GeologyScan

. GeologyScan 400 MHz,200 MHz 100 MHz ,

400 MHz
UtilityScan
: Quick Start
SAMPLES 1024 512, 256
FORMAT 16 8

4
GeologyScan QuickStart

37



6,12,18,
10,25,50

T_RATE: 100 2 80
5 ( )
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SIR-3000

SIR-3000 GPS
1 2
GPS
GPS 1
GPS
GSSI GPS
GPS
1 RS232
2 4800
3 NMEA GGA NMEA GGA GPS
GPS
GPS
SIR-3000
Collect >Radar GPS
Enter ON
Enable GPS GPS
SIR-3000 GPS
RADAN
RADAN 2003 8
1 TMF SIR-3000 2 .DZT
.TMF GPS

2 SIR-3000 UTM
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A: TerraSIRch SIR-3000

A.l:
GSSI
1
512MB
2GB
32 Intel StrongArm RISC 206MHz
8.4” TFT, 800x 600 64K
/
/
RS232 / GPS
USB USB
31.5cm x 22 cm x 10.5 cm
12.4 x 8.7 x 4.1
4.1 kg (9 )
-10° C 40° C
15 4
10.8
. 100KHz
SIR-3000

SIR-2000 SIR-3000

40
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A.2:

RADAN .dzt
256 220
512 120
8 16

256 512 1024 2048 4096 8192

0-8000
1-5 -20 +80

IR FIR

SIR-3000
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B.1:

1500MHz

42

400MHz



http://soils.usda.gov/

GPR

18

B.2:

43


http://soils.usda.gov/

(
1.5 GHz 1.5(0.5) 10-15
900 MHz 3(1) 10-20
400 MHz 12 (4) 20-100
200 MHz 25 (8) 70-300
100 MHz 60 (20) 300-500

5-6
6 12 1
18 6

200 MHz 400 MHz

Frequency

“Hazy™ Zone

inches {cm)

1.5 Gz 123
Q00 MHz Lol
00 MEz | 6i15.25)
200 MHz 12 (30.5)

“ Hazy” Zone-




B.3:

45

3-6 81
7-8

NDT

SIR-3000

GPR



C:  SIR-3000

GSSI 623 2.1
400MHz 900MHz
1.5GHz

SIR-3000

400MHz
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C.1:
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C.2:

Mod 5100
Velcro
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4 SURVEY

C.3: SIR-3000
SIR-3000
SIR-3000 SIR-3000

SIR-3000

49
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/

1 300
81 33
81 33
1.4 -3 194 - 252
3 -3.15 168
3.2 167
3.2 167
4 150
2.5 -8 78 - 157
1-38 106 - 300
10 95
3-6 120 - 170
25 - 30 55 - 60
10 95
8 - 15 86 - 110
3 173
12 86
15 77
13 83

“ 16 75
5-28 106 - 120
7-9 100 - 113
6.8 - 8 106 - 115
8 106
7 113
6 112
4 -5 134 - 150
4.3 145
5-8 55 - 120
3-5 134 - 173
3 173

** 1 2.54cm

**

Reynolds,John M.
Sones) ; .1997

( John Wiley &
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SIR-3000
GSSI

E.1:
1.5 GHz 5100
1.5 GHz

12
512
16

250MHz
3000MHz
100
IR N=2F=10 MHz
100 KHz
900 MHz 3101D
900 MHz
15
512
16
2
225MHz
2500MHz
64
IR 3
64 KHz

53
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Collect > Scan



500-MHz
500MHz

400 MHz
400 MHz

200 MHz
200 MHz

60
512
16

30MHz
1000MHz
32
4
100 KHz

5103

50
512
16

100MHz
800MHz
64
100 KHz

5106
12
100
512
16

50MHz
600MHz
64
100 KHz



100 MHz
100 MHz

E.2:

300-
300MHz

3207F

500
512
16

25MHz
300MHz
16
50 KHz

D S
SIR-3000

300
1024
16

30MHz
1000MHz
32

50 KHz

SIR-3000
T RATE KHz
300-
300MHz
150
512
16
5
30MHz
1000MHz
32
5
50 KHz
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120- -

120MHz
400
512
16
5
30MHz
240MHz
32
5
50 KHz
120- -
120MHz
200
512
16
5
30MHz
240MHz
32
5
50 KHz
100
100MHz
500
512
16
5
25MHz
200MHz
16
5

12 KHz

100
100MHz
500
512
16
5
25MHz
200MHz
16
5
6 KHz
SubEcho 70
70MHz
500
512
16
5
15MHz
150MHz
16
5
12 KHz
SubEcho 40
1000
512
16
5
10MHz
80MHz
32
12 KHz
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80 MHz
80MHz
80MHz

500
512
16

25MHz
200MHz
32
32
50 KHz

MLF 120cm
1.2
MLF

250
512
16
5
30MHz
160MHz
32
32
12 KHz

MLF 240cm
2.4

500
512
16

15MHz
90MHz
32
32
12 KHz

MLF 360cm
3.6

750
512
16

10MHz
60MHz
32
32
12 KHz

MLF 480cm
4.8

1000
512
16

40
32
32
12 KHz

MLF 600cm
6.0

1000
512
16

50
32
32
12 KHz

57



120 MHz
120MHz

500
512
16

30MHz
240MHz
32
32
64 KHz
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300 MHz
300MHz

300
512
16

38 MHz
600 MHz
32
32
50 KHz



400Mhz  1.5Ghz

0.5-2
400Mhz 200-800MHz

“ goes off the
scale ”

113 UH

RADAN
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0.5-2

512



Annan, A.P, Cosway, S.W.
Ground-penetrating radar survey design . Paper prepared
for Annual Meeting of SAGEEP.

Davis, JL., Annan, A.P.
Ground-penetrating radar for high-resolution mapping of soil and rock
stratigraphy . Geophysical
Prospecting 37, 531-551.

Conyers, Lawrence B., and Dean Goodman
Ground Penetrating Radar: An Introduction for Archaeologists

. Altamira Press.

Hatton, L., Worthington, M.H., and Makin, J.
1986 Seismic Data Processing Theory and Practice :
Blackwell Scientific Publications, Boston, MA., 177p.

Jackson, J.D.

1975 Classical Electrodynamics . Wiley & Sons.

Jordan, E.C., Bamain, K.G
1968 Electromagnetic Waves and Radiating Systems
Prentice-Hall, NJ, pp. 139-144.

Oppenheim, Willsky and Young
1983 Signal and Systems . Prentice Hall.

Reynolds, John M.

1997 An Introduction to Applied and Environmental Geophysics
. Wiley and Sons.

Roberts, R.L., Daniels, J.J.
1996 Analysis of GPR Polarization Phenomena GPR .JEEG 12,
139-157.

Sheriff, R.E., and Geldart, L.P.
1985 Exploration Seismology Volume 1 - History, Theory, and
Data Acquisition, Cambridge University Press, New York, 253 p.

Sheriff, R.E., and Geldart, L.P.
1985 Exploration Seismology Volume 2 - Data-Processing and Interpretation,
Cambridge University Press, New York, 221 p.

Telford, W.M., Geldart, L.P,, Sheriff, R.E.
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Yilmaz, Oz
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1.
www.geophysical.com

2
www.cast.uark.edu/nadag

3.
http://soils.usda.gov/

4. USDA
http://nesoil.com/gpr/
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G: PC ActiveSync

SIR-3000 PC ActiveSync
RADAN4.0.2.0 5.0.0.0CDs SIR-3000 USB
GSS|
PC SIR-3000
1. http //www . geophysical .com/softwareupdates . htm.
SIR-3000 SIR-3000 USB

“ ASUSBWOMSASYNC.exe” C:\
2. PC SIR-3000 ..
3. USB Master PC Master
4. USB Slave SIR-3000 Slave
5. PC USB

Found Mews Hardware

% USE Devica

Iretaling ..
Windows 2000 Windows XP
Windows 2000
6. “Found New Hardware Wizard " “Next>"
7. "Install Hardware Device Drivers K
“Search for a suitable driver for my device
” [13 Next>"

Imestall Hasdware Device Duives

& s dhreer E 5 £ olirasss program st srables 5 b s desics b ek vath ""
ah Cpatating setan

Thix wirs ol vall comp ste the s lstion o i desice

@. LEE Dirvica

A dece dirwer i @ sofvane mogram thal rabss 8 handvane devics words Wirsdows
ek direes Rl boo wour nee dereice, Tio locate derves fles and conplebs e
inskalybon ok klesd

“ehet o pows veard the mizend o do?

. dﬂizdayui! of e knasndriesis o tis devios o thet | can choace & 1pedilc
v

£ fiack I Mecst & I Cancel
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8. "Specify
a location " “Next>"
[P Mo bardoaro wizand

Lincate Duiver Files
‘Whers do vou mank Yindows ko seaich for diver Tles?

Seand lor diever Kies (o e fallowing handwa e davice

@ LI5H [ervne

T saizrd sezarabess ban suisbie drvers il drver databass on wour ponpake and n
any of Iha Falgrarg optional seach locsliore: et pou spacy

Toustak temsaanch, ofok Mail || you o ssarching on 4 Hopos disk on CO-ROM dikes,
irest e foppp dink 01 0 bedoe clcking Med

I~ Flafgy cik cived

™ CO-ROM drivez

¥ Speciy o oo on

I M ot L L ¥

+ Back Heal » Carcal
8. “Insert the manufacturer’'s installation disk
“Browse ” ( C:\ASUSB

C:\ASUSBwWOMSAS ) ASUSBwWOMSAS
wceusbsh. inf “OK”

Found Hew Hardware Wizard .;. : EI

! Irezail the marufachae s insallaion s inho the dive
-""" selectad. ard than dick O o |

Carcel I

Copy macufaches’s filss fom:

| B = | trowss.. |

9. “Next>"
e

Dhivar Filoz Search Aoswls
The vazzad hee lnizhed o eching o diver Blas o yow hardvears dereice,

Thee: izard Fourd - diiver [or fhee: bolloning devios:

@. USH Devce

“wirdoans: bownd & dorwe For ths dessce To mesball e ditver 'wf nckesss: Found . chick. Hesd .

; [T T 2 TE 2 B

o [ ce

10. “Finish”



Windows XP
6. “Found New Hardware Wizard’ “Install from a list or specific
location ” “Next>"

Fawnad Hew Hardwars Wizard

Welcome fo the Found New
Hardware Wizard

Thi wizesd helps vous nstal sofisee lor
LEE Device

[ b I pouns Basdwroes come with an indallstion CD
= o Moppy dizk. inasst i nosy.

et o o asint e wiasnd ba Ao

{2 Inshal e b sutonsi cabs Faco rmendad|
£ ekl o & Bl g1 cpeadio boalion [advanoed|

Chok Mest 1o pontirue,

Hlesd o Cancel |

7. "search and installation options ”
“Search for the best driver in these locations
” “Include this location in the search
“Browse” ( C:\ASusB C:\ASUSBwWOMSAS
) ASUSBWOMSAS wceusbsh. inf
“OK”

Faund Hew Hordware Wicord

Please choose gou weoioh snd nsballolen oplions.

{2) Geamah bor tra besl iiesi i Base kecatian.

Lk b iebiach bicead = Exdoaa Bo Bk or ceqard s dofsiil sacach, whic-h ok des: kocal
pate and immovahie mede The st drver o vl e rsteled

[ Seesch rama vable medis Hops. CO-RON. ]
[ bwdude this kcakon i e saamke

C:\ASLIEE mab A5 | [T

) Oort smerch. | vl c hoces the driver ko insal

Chooza thie opbon o zaleci the: device diver hom alel Windors doss nob poarantess et
e diiver voo choas e sl bee the besi ratch for poun hardvware:

8.
“Continue Anyway ”

Hardware Installation

! E The saftwizns pou ara vetaling forthis handwars:
Anchor USE EZ-Link Cable

has not persed W ndove Loga beshing ko werly ks compsbbibtp
wit A indoes P (el e v s beesling 15 inpocark |

Continuing your mstallation of Hhis soft ware map impaar
o d hilize the 1 tion of your swxbem
eilher mmediabely oo m the luture. Mic rosoft strongly
recaommends bhat pow shop this natallakion now and
contact the hardware vendor for zoftw are that has
pasred Windows Logo lazting.

| Coriroetrmzy | [ STOR naalation |
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: ActiveSync

USB MS ActiveSync
1. http://www.microsoft.com/ “ Active Sync”
“ ActiveSync”
2. MS ActiveSync MSASYNC.exe

Set Up Microsoft® ActiveSynck 3.7

Be=for= pau can =kchange infoimelion bebwe=n your mobil=
davine and this computer. Woo mist 2etup Aeie e

This z=tup wzand il guide pou Bucughe
Inztaling the AciresSenc piogrem on this compuken
Salling up s mobie devica
Moke: Ik s sioraly recommended (hat pou el dlswindors
piograms befoie coninuing mith this setup wizard.

Click Mesl o conliue wath the sebup plocses. Click Cancal
b quit sebup

< Rk IWI Cancel e I

3. ActiveSync
91%
4, "New Partnership " USB
SIR-3000 SIR-3000
SIR-3000 “ No” PC
Pocket PC
MSActiveSync
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: ActiveSync
MS ActiveSync SIR-3000

1. SIR-3000 PC "New Partnership
" ASUSB ~ ASUSBWOMSAS ActiveSyncKeys.exe
"Force Guest Only connections "

« oK
configuration Tool X

[# Foros tauesttinky cornections

[~ Pun this app when device conneschs:

| HOTEPAD.EXE

™ Bun this epp when device dscornschs;

B

o cacel |

2. ActiveSync File>Connection Settings
13 Nex.t>”

Connection Setbings x|

Chick Gl Conneched Ioconnect woud nobile deics o fee
¥ 3 compis e

Stakux Wsiing for devics I conrect Get Correctsd ..

I Ao sensl cable or raed connechon b this COM pok

Ei] =]

Sihes  COM poris not awalshie

[+ bows USE covveclon with Bas dethlop compote ).
Sishe  Conneched

I Abew nebuneh [Ethemet] snd Fempee Socess Service [AAS]
s o A o sy e ceeklon compulen

St Malkok i avalaok

Slaks ioon
[+ Ehom ez icon n Teckber

[ ok ] cacel | W |

3. USB SIR-3000 SIR-3000  SIR-3000
USB
4. ActiveSync
"Explore"
5. USB PC
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