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Veris Technologies

Warranty

Veris Technologies warrants this product to be free of defects in materials and
workmanship for a period of one (1) year from the date of delivery to the purchaser.
Veris Technologies will repair or replace any product returned to Salina, Kansas, which
appears upon inspection to be defective in materials or workmanship. Veris
Technologies will have shall have no obligation under this warranty for the cost of labor,
down-time, transportation charges, or for the repair or replacement of any product that
has been misused, carelessly handled, modified, or altered.

ALL OTHER WARRANTIES OF ANY KIND, WHETHER EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE AND ALL
CLAIMS FOR CONSEQUENTIAL DAMAGES, ARE SPECIFICALLY DISCLAIMED AND
EXCLUDED.

Safety

Look for Safety Symbol

The SAFETY ALERT SYMBOL indicates there is
a potential hazard to personal safety involved and
exira safety precaution must be taken. When you
see this symbol, be alert and carefully read the
message that follows it. In addition to design and
configuration of equipment, hazard control and
accident prevention are dependent upon the
awareness, concern, prudence and proper train-
ing of personnel involved in the operation,
transport, maintenance and storage of
equipment.

Be Aware of Signal Words

Signal words designate a degree or level of haz-
ard seriousness.

DANGER indicates an imminently hazardous sit-

uation which, if not avoided, will result in death or
serious injury. This signal word is limited to the DAN G E R
most extreme situations, typically for machine

components that, for functional purposes, cannot
be guarded.

WARNING indicates a potentially hazardous situ-
ation which, if not avoided, could resultin death or
serious injury, and includes hazards that are ex- A WAR N I N G
posed when guards are removed. It may also be

used to alert against unsafe practices.

CAUTION indicates a potentially hazardous situ-

ation which, if not avoided, may result in minor or A CAUTI ON

moderate injury. It may also be used to alert
against unsafe practices.
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Important! Read the following SAFETY PROCEDURES before operating the Veris
MSP

A mping fluid under pressure can penetrate the skin causing serious injury. Avoid
the hazard by relieving pressure before disconnecting hydraulic lines. Use a piece of

A Use paper or cardboard, NOT BODY PARTS, to
A We ar tivp glaves and safety glasses or goggles when working with hydraulic and
high-pressure wash systems.

A 1f an accident occurs, see a doctor immedia
be surgically removed within a few hours or gangrene may result.

& WARNING
Pinch point hazard: to prevent
or lowering any part of the Veris P4000.
A Ilnstall all transport | ocks before transpor
A Detach and store implements i notpayn Seguree a wher

implement by using blocks and supports.

Keep feet clear of foot and probe when | owe
A Do not probe where utility lines may be pre
A Use paper or cardboard, NOT Bdddaké. PARTS, to
A Wear protective gloves and safety glasses o
high-pressure wash systems.

A I'f an accident occurs, see a doctor immedia
be surgically removed within a few hours or gangrene may result.

4 CAUTION
A Read Operations Manual bef ore operating mac
A Review safety instructions with operators b
annually
A Riders obstruct the operatorodés view. They c
thrown from the machine.
A Never allow children to operate equipment.

ATo prevent possible electrical shock, or damage to the instrument, do not connect to

any power source greater than twelve (12) volts DC.

A Do not grease or oi lratonmpl ement while it is
A Disconnect b at-}beforgsergiging or adjustiogeledtrieal systems or

before welding on implement.

A Remove buildup of mud, oil or debris.

A Be prepared if a fire starts

A Keep a first aid kit and fire extinguisher
A Baeful when touching the probe after use, the sapphire window gets hot.
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Section 2
VERIS P4000 Probe Platform
System Overview

Before you begin using your P4000, habasics i mpor
components and controls

Pre-operation checks:

1) Engine oil Level i refer to Honda GX 670 engine manual

2) Hydraulic fluid -- fluid level should be at or near upper black line on sight gauge
of hydraulic reservoir. (Figure 1). If not add suitable ISO 32 hydraulic fluid with a
viscosity index of 95- 140. Unit is filled at factory with Mobilfluid 424.

3) Check gas level i unleaded gasoline only

4) Check for any loose fasteners or hydraulic leaks.

Hyd sight Fuel Tank
gauge

Figure 1

Controls:

1) Engine controls are located on the engine itself. (figure 2) . Refer to Honda
engine manual for detailed information.

Throttle Choke

Starter Switch

Figure 2
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Hydraulic Controls

All system monitoring and probe control functions are contained on the
consolemounted to the right of the pse3dDe, refe

a) Voltage meter i monitors battery voltage

b) Side shift control i allows lateral movement of probe for multiple insertions at
a given location.

c) Extension control -- used to extend probe from transport to field use position

d) Fold control 7 folds probe from transport to use position

e) Probe speed flow control T controls insertion speed of NIR/EC Force Probe to
operator preference

f) Hydraulic pressure gauge i monitors system pressure during hydraulic
cycling

g) Hour meterd monitors engine operation for routine maintenance

h) Foot Control i Raises and lowers foot

i) Rotation control i aids in soil core insertion in tough soils. Down is clockwise-
direction required for coring.

J) Probe control i Raises and lowers probe assembly

k) Engine emergency stop i immediately shuts down engine if need arises.

[) 12VDC power switch for auxiliary and spectrometer power.

Voltage meter Side Shift control  Extension control Fold control

\
¢

Probe speed
Flow control

Figure 3

Figure 4
Hyd pressure gauge

ngine hour meter

12v power switch Engine emergency stop Probe control Rotation control Foot control
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Electronics

System diagram

GPS Gl

USE Cable Stringpot

Probe

<

Auxiliary Case Control

12V Power

< USB Cahle_. Spectrometer Case

Fibers

Figure 5

Figures 6 and 7
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Cable that includes fiber, motor
control and lamp power

Probe module
#34848

Garmin GPS
# 2122171 for U.S. customers only

GPS adaptor cable #30727
Note: This adaptor cable is
required in order for
compatibility with the provided
Garmin GPS.

Figure 10

GPS serial adaptor cable

#35482

This will connect the serial port of a GPS to the
GPS port on the auxiliary case, for using an
alternate GPS to the Garmin. External power is
required for the GPS to function.

Figure 11

External reference blocks
which are used to calibrate
instrument during the system
check. (Labeled ER1 7 ER4)

Figure 12
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Reference block to be used for the manual
reference check, which needs to be taken every
10 mins or after every samples.

Figure 13 #38841

5-meter USB cables
#30281

Power cable
#39985

This is used to power the
instrument from a vehicle (for
field use).

Note: Only use 15-amp fuse

Figure 15
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Probe Wear plate assembly
#38847

Figure 16

String Pot #SC160

String Pot Cable #38866

Figure 17

2-6



Veris Technologies

Section 3
Software Installation and Setup

Software Installation
Note: For computers outside the United States of America, please make the following
change to the computerds regia@nal settings be

Spectrophotometer Software.
Step 1: Open control panel and double click on Regional and Language Options

Step 2: Click on Customize, the following screen will appear. The Decimal symbol
needs t o be Rigitigrooping siymboéned¢dbitebean , 0 . The will e
proper operation of the software. Once the changes have been made click OK and

proceed with installation.

Veris Spectrophotometer Software Installation

¢ B Veris Spectrophotometer Software ¥1.77

o

The Veris _
Spectrophotometer | | (
Software installer will L Itis strongly recommended that you exit all programs befare running this ‘

guide the user through e e ol e i
installation of the Veris { | |
operating software and ¢ \ '
the necessary drivers 3 s
needed to run the - 4>
spectrometers. Note: ~ J
DO not plUg In USB Pleaze wait while the installer initializes.
cables for cases at T

this time.

Cancel |

Figure 1

Veris Spectrophotometer Software V1.77 and up will run on either Windows XP,
Vista or 70 32 bit operating systems only
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B Veris Spectrophotometer Software V1.77

Destination Directory
Select the primary installation directary,

All software will be installzd in the following location(z]. To install software inta a
different location(s), click the Browse button and select another diractany.

Keep the default
directory and click next

o

P LY

Diirectony for Weriz Spectrophotarneter Software W1.77

|C:\Program Files\Weniz Spectrophotometer 5 oftware®, | ’ Browse... ]

Directory for Mational Instruments products

|C:\F'rogramFiIes\NatiDnaI Instrumentss |[ Browse... ]

<< Back || Mests> | [ LCancel

Figure 2

; ¥ Veris Spectrophotometer Software V1.77

License Agreement
You must accept the license(s] displayed below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT  #

INSTALLATIOM MOTICE: THIS IS A CONTRACT. BEFCORE YOU DOWMNLOAD THE SOFTWARE
AMNDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE AMDIOR CLICKIMNG THE APPLICABLE BUTTOMN TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMEMT AND YOLU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO MNOTWISH TO
BECOME APARTY TO THIS AGREEMENT ANMD BE BOUMD BY ALL OF ITS TERMS AND
CONDITIONS, CLICK THE APFFROPRIATE BUTTOMN TO CANCEL THE INSTALLATION PROCESS,
DO MOT INSTALL OR USE THE SOFTWARE, AMD RETURMN THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN
MATERIALS, ALONG WITH THEIR CONTAINERS) TO THE PLACE YOLU OBTAINED THEM. ALL
RETURMS SHALL BE SUBJECT TO MI'S THEM CURRENT RETURN POLICY.

1. Cefinitions. As used in this Agreement, the following terms have the following meanings:
hd

(33 | accept the License Agreement.

()| da not accept the License Agreement.

’ <¢ Back ” MHext > ] [ Caticel

Figure 3
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Select next to
complete install

Now the ocean optics
drivers will be installed.
Select language and
continue.

Leave the default
directory and click next

T Veris Spectrophotometer Software V1.77

Start Installation
Review the following summary before continuing.

Adding or Changing
+MIVISA 462
Run Time Support

Click the Mext button ta begin installation. Click the Back button ta change the installation settings.

Save File ] [ << Back ][ Newt > I [ Cancel

Figure 4

£+ Language Selection |z §|rg|

Pleasze zelect the inztallation language

English - English w

[ (84 ][ Cancel ]

Figure 5

Installation Directory

Please specify the directory where OmniDriver wil be installed,

(W

Installation Direckory | S Eele =110 =) 00e=t g sl =1 o)y 51| 8]

< Back ] [ Mext = ] [ Cancel

Figure 6

3-3
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Next the Hamamatsu
Minispectrometer
installation guide will
appear. Click next two
process through the
installer

Motice

At this point it is

InstallShield Wizard

‘Welcome to the InstallShield Wizard for
Hamamatsu Minispectrometer

The InstallShigld® \wizard will instal Harmamatsu
Minizpectrometer on vaur computer. Ta continue, click
Mest.

Mext > | Cancel

'Figure 7

Veris Technologies

1

OK to restart the
computer

oK | Cancel

In order to complete the installation, your system must be restarted. Click OK to continue or Cancel if you wish to reboot later.

Figure 8

Once the restart is complete, plug in the USB cables for the auxiliary and spectrometer

cases

MS Windows may then bring up the following screens about the Ocean Optics
spectrometer and the Hamamatsu spectrometer.

Select Install the
software automatically,
then click Next to
complete the hardware
installation.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you instzll software for:
Ocean Optics USB4000

f'\-) If your hardware came with an installation CD
2 or floppy disk. insert it now.

What do you want the wizard to do?

(®) Instal the software automatically {Recommended)
() Instal from a list or specfiic location (Advanced)

Click Next to continue.

Figure 9



Found New Hardware Wizard

Please wait while the wizard searches. .. .

QOcean Optics USB4000

Windows will
automatically find the 1
correct drivers for the Sy

Ocean Optics USB4000.

Figure 10

Veris Technologies

After completing the Ocean Optics MS Windows installer, the Hamamatsu installer may

appear. Note: These installers may appear in any order.

Found New Hardware Wizard

Welcome to the Found New
\\ Hardware Wizard

This wizard helps you install software for.

Hamamatsu TG-Cooled Series

Z\.-J If your hardware came with an installation CD
&2 or floppy disk. insert it now.

For the Hamamatsu
installation select Install
the software
automatically then Next

to complete installation.

What do you want the wizard to do?

() Install the software automatically (Recommended)
(O Install from a list or specific location (Advanced)

Click Next to continue.

Figure 11

Found Mew Hardware Wizard

Please =elect the best match for your hardware from the list below. .

. GEP Hamamatsu TG-Cooled Series
If this screen appears

asking for the driver Version | Manufacturer Location
VerSIon to be InSta”ed ‘ooled Series  Unknown Hamamatsy Photonice KIS L mma.inf
Eﬁmm KK ciwindows\inf\oem35.inf

always use the
specula.inf, then
select Next.

& This driver is not digitally signed!

[ < Back " Next > ][ Cancel

Figure 12



Installation of Calibration Files

This must be complete for the software to be operational

Veris Technologies

Copy the master_veris_standards.txt file from the calibration CD into the C:\Veris

directory

© 110304_1525 (E:)

File Edit View Favorites Tools

(T O seach [ Folders

Help

File and Folder Tasks

=] Rename this file

[ Move this file

Copy this file

& Publish this File to the Web
(3 E-mail ths il

i3y Prink this file

¥ Delete this file

Other Places =

g My Computer
My Documents
&9 My Metwork Places

Figure 13

ris
File  Edit

eBack < -d

Wiew

Favorites

Open
Frinit
Edit
Open With

Send Ta

Cut

Create Shartcut
Delste
Rename

Properties

G Scan with VIPRE. .,

Taols  Help

l.@ ﬁSearch H__" Folders

Address (I3 Ciiveris

Figure 14

File Edit Wiew Taools

@Back e a\_}\l

Favorites

Help

l,ﬁ pSearch uﬁ_‘ Faolders v

Address | [0 Criverls

File and Folder Tasks

=] Rename this file

[y Move this file

Copy this File:

&) Publish this file to the teh
Ej E-mail this file:

iz Prink this file

3¢ Delete this file

Other Places

e CDRIVE (T:)

My Documents

i My Computer

%3 My Mebwork Placss

Details

Figure 15

Hame

IFiles for LabWIEW ¥1.77 and up
=] acq_settings. txt

2] cluster_settings.bxt
j filker settings.txt

=] graph left kxt

=] graph lsft_pH.bxt
=] graph range bzt

=] araph right.bxt

:I araph right_pH.kxt
init.kxk

=] init _veris.bxt

=] interpolation.bxt

2] ISE bt

:I mode.kxk

j pH1 ranges. b=t

j pHE ranges. b=t

=] pH graph range.txt
=] pH ranges. txt

:'I porks txt

j probe_xFarm.kxt

=] ref _wavelengths.txt
=] shank_xform. bxt
b veris.inf

=] width, bxt

=] width_pH.kxt

Type
File Folder
Text Document
Text Document
Texk Document
Texk Document
Text Document
Text Document
Text Document
Texk Document
Texk Document
Text Document
Text Document
Text Document
Texk Document
Texk Document
Texk Document
Text Document
Text Document
Texk Document
Texk Document
Texk Document
Text Document
Setup Infarmation
Text Document
Texk Document
Texk Document
Text Document

Date Modified
2[21/2011 10:58 AM
1/27/2011 11:19 AM
10/12{2007 10:15 AM
10/12{2007 10:15 AM
3(4/2011 11532 AM
2/22/2011 10:59 AM
3/4/2011 11:32 amM
3472011 11:32 AM
2(z2{2011 10159 AM
2{zz{z011 10:59 AM
2/22/2011 10:59 AM
10/12/2007 10:18 AM
2(z2/2011 10:53 AM
3(4/2011 3124 PM
2{zz{2011 1059 AWM
2(22{2011 10:59 AM
2[22/2011 10:59 AM
2/z2/2011 10:59 AM
3(4/2011 3124 PM
{12010 12:45 PM
1f12/2007 11:21 AW
6/27/2007 2:51 PM
2/z2[2011 10:53 AM
3472011 11:32 AM
2{zz{2011 1059 AWM
6[27/2007 2:51 P11
3[4/2011 3:23 PM

The master_veris_standards
file is specific to your external
references and is provided by
Veris.
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Ocean Optics Spectrometer Configuration

Only necessary for Veris Spectrophotometer Software V1.76 and below

Step 1: Open OOIBase32 Software
Start Ocean Optics software (Start A programs A Ocean Optics A OOIBase32)
a. If software asks for a default spectrometer file click cancel

-

shanktest

I BH.A

anitrmony S LundENTEre S ;@ Games

IF) Accessories
- ‘ IF) Golden Software Surfer 8
1 lé Inside Out Networks
> ) Intel PROSet Wireless

1) Intervideo WinDVD
1i@ Microsoft Office Tools
|® Maovell (Common)
@ National Instruments
[ =

|- | New Office Document
B Open Office Document

@ Set Program Access and Defaults

vy v vYTvvvvwvwvowyow

S o
\w Windows Catalog -@ Panasonic P'@ QOILYD > - - o >
N @ Real¥hNC N J[Location: C:\Program FilesiOcean Opticsi00IBase32 ~4 -ﬁ
@ Shortcut to Show Deskkop @ Startup 5
€4 tindows Update ) wintegrate 5 »
|78l Adobe Reader 7.0

rﬂ Programs B National Instruments LabVIEW 8.2
= ﬂ Mational Instruments LabVIEW 8.0
B 5 Documents »‘ﬁ Preview
o .
‘B ¢ |¢. Remote Assistance
7] E’ Settings >
o @ Windows Media Player
2 /:) Search » @ Windows Movie Maker

la Symantec Client Security »
o
ﬁ @ ek and Sppot & Microsoft Access
g a Run... fé Internet Explorer
'g 1i@ Veris Spectrophotometer Software  »
§ @ Shut Down... /I HamamatsuMinispectrometer »
4 @ CCleaner > 1

s start rfate [l ) Spybot - Search & Destroy N - bicrosaf ... B w2 Yo X w, T E 447pM

Figure 16

If it asks for a spectrometer configuration click, OK

elect Default Spectrometer

This appears ta be the First time O0IBase32 has been executed, Please select a default spectrameter configuration From the Fallowing screen. This
speckromeker configuration will be used each time QOIBasesz is skarted,

Figure 17
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If software asks for a default spectrometer file click Cancel

Select Default Spectrometer.

Loak in: |@ My Documents j = EB-

[C5) AutoPlay Media Studio 6.0 Projects |C5) Veris Spectrophotometer Software
()builds [C)wintegrate

[C)LabYIEW Data
@My Music
EMV Pictures
)My Yideos

< >

Filez of type: |Spectr0meter Configurations(”. spec] j Cancel

Figure 18

Step 2: Open Configuration

Click on Spectrometer in the toolbar at the top and then select Configure
00 00IBase32 - [Spectrum ]
File Edit  Wiew Owerlaw

DeEBE

Spectrum  Time Acguisition  Script  Window  Help

T . @ [t Zipen Configuration. . o m E "ﬁ" LL
1] Save Configur ation As...
Inteq. =i i = —  Shobe Freq. = Strob
Time 100 _|:| & mee Average |l 4: Baowcar |0 3. [ 100 3 I Enah
Modulate Get { Q=
. [ TR & F

Vis. 0 _|:j| 7 LampOn [ %iz LampOn [ Shutter Open Save

Intenzity

Figure 19

On the configuration screen select the A/D Interface tab

Spectrometer, Configuration

Wavelength Calbration /D Interface ] Reference Monitoring} Stray Light Correction] Detector Linearit_l,l]

Spectiometer Type [1)5E4000/HR4000 |

AJD Converter Type | 15E4000 hd

LISE Senal Humber USE4FO0094

0K Cancel Apply

Figure 20

Note: Under Spectrometer Type if USB4000/HR4000 is not available select S4000
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Under serial # only one spectrometer number should be present. If no serial number is
present close out of the software, unplug the USB cable and reinsert the USB cable,
wait to see if windows recognizes a new device, then proceed to the open the Ocean
Optics software and try again.

Click OK and a spectrum will be present on the screen.

10//00|Base32 - [Spectrumi] FEX)

Fle Edt View Overlay Spectrometer Spectrum Time Acquisiion Script Window Help

DEed®&EK . dH

. B S S| 0B L Va

®

Integ = 0 wes - | StmbeFreg = [~ Stobe/lamp — Corectfor

Toe 00 =l e Aveege[l =] Booa[o =] msecl 0 =1 ™ Erapie "™ Elect Daik
Modulate — Get cc

I LEDO TEp™ T Tems FF

Ve [o =] I LameOn [ VislawgOn [ ShuterOpen _ Save

40000

10000

1000

Figure 2
Example of spectrum that should be shown on screen (when light is on at probe).

Step 3: Save Configuration

001 00|Base 32 - [Spectrum]

File Edit View Overlay Bl == Spectrum  Time Acquisition  Scripk Window  Help

O= - & 2 Configure. .. I@
T . Iﬁ (Lt Open Configuration. .. I ":: m E "é" U
@ Save Configuration As. .. |
MR 0 = Aveage[T ] Bowear [l 2] e [100 = I
Modulate Gt ("'C
FLEDOn T e ™ T Temn F
Inten\g; 0 4:j| [~ LampOn [ Wis. LampOn [ Shutter Open Save

Figure 22
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Click on Spectrometer then Save Configuration As.

Save Spectrometer, Configuration

Save in; |l,:'| ty Docurments j Iff( =

() &utoPlay Media Studio 6.0 Projects IS veris Spectrophotometer Software

()builds IC)wintegrate
(LabVIEW Data

dMy Music

[} My Pictures
(CIMy Videos

< >
File name: I HIEL R
Save as type: |Spectmmeter Configurations [*. zpec) j Cancel

Figure 23

The Save Spectrometer Configuration should automatically fill in the file name with the
serial number. Click Save.

Save Default Settings

‘Would vou like ko make the File C:\Documents and SettingsimaxtonciiMy DocumentsiUSE4FO0094 ., spec wour default spectrometer configuration?

Yes Mo |

Figure 24
Choose yes to make the spectrometer configuration the default settings.

The spectrometer has now been configured.
00 00IBase32 - [Spectrumi]

PGS Edit Wiew Owerlay  Spectrometer  Spectrum T

[ Mew Spectrum Window — Cr+M . = .
e 4=
: Qpen L
i Close |
Inte  Save L |
Til 2 =i Bu:u:-:u:ar|_[
Autoincrement Filenames L4 i C
[ & F
& print... Cl+P
[4
Iy @ Print Prewiew, .. .Lamp On

Print Setup...

Figure 25

Exit the software.
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Setting Port Order

1. Check Device Manager for port order (Start A settings A control panel A system A
hardware tab A device manager A double click ports)
2. Ports will be listed in order, as they should be set in software.

= Uevice Manager

File  Action  Yiew

m &

Help

2 a

+ g Batteries

+ i Compuiter
+ e Disk drives

=5 Display sdapters

+ Hamamatsu USE Device

+ (= IDE ATAJATAPL controlers
+- g TorMutiFortSerial

+ iz Kevhoards

+ "J‘ Mice and othar ponting devicas

+ L IMadems
+ -_:f Hortars

+ B Mebwork adaphers
+- B8 Ocean Optics Devices
# [# POMCIA adapters
= Poets (COM &LPT)

3 Edgepont [T68142203-0) Serial Peek - 1 (COM
;‘ Edgefort [T61 142203-0] Serial Port - 2 (Z0MIL
¥ EdgePort [151142203-1] Serlal Poet - 1 (COMIE]
7 EdgePort [T68142203-1] Serial Pork - 2 (COM
;‘ Edgefort [W41676264-0] Sesal Park - 1 (00ME)
-~ EdgePort [V41676254-0) Serial Part - Z [COMS)

+ o Processors

v ; Sezure Cighal hast cankrollers
=%, spund, videa and game contraless
* gé Sysbem devices

Universal Serial Bus controllers

+

Port order

—

Auxiliary case ports
Spectrometer case ports

Figure 26

In this example the order to set the ports would be as follows: (see Figure 25.) Different
computers will have the ports in different orders; however if the software is used on one
computer only, the ports will never change. The ports will always be in the order of
spare, GPS, temp, control, and spectrometer. For future reference, make note of the
com port order your computer is using.

Spare:

GPS:

Temp:
Control:
Spectrometer:

COM20
COM11
COM12
COM13
COM8

The last port (COM9) will not be used.

3-11

The software could increment the
number of the ports by one
depending on the computer. For
example, the device manager
shows ports 20,21,22,23,9 but the
software shows 21,22,23,24,10.
Just use the incremented numbers
if this situation occurs.
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Setting Integration Time:

The integration time is the amount of time the spectrometers collect the spectral data for

averaging. Itis important to have this set correctly because too much light will saturate

the spectrometer, whil e fulauedfthadetécertdbe ght wono
used. The integration time needs to be set before acquiring spectral data. This is

especially important for users switching between probe and shank modules as

the optics are different and the amount of light seen between each device varies.

Step 1: Open the Veris Spectrophotometer Software and start the system check. After
the first Dark and Reference measurements are stored, check the ref spectra display
(example shown below). The two peaks shown should be around 40000.00 counts.
The first peak is controlled by the oo int time, while the second peak is controlled by the
ham int time. If peaks are too high, then lower the integration time. If peaks are too low
then raise the integration time.

Step 2: Once it has been determined which way to move the integration time, exit the
software and open the acq_settings.txt file located in the C:\Veris directory.

0.010 12.000 5.000 8.000 0.150 0.150 0.300 0.150 2.000
Example of data stored in acq_settings.txt

The second value represents the ham int time,while the third value represents the oo int
time. Raise or lower these values then save the file, open the Veris Spectrophotometer
Software, run a dark and reference measurement, and then check these values again to
see how the peaks changed.

Ocean Optics Integration time
oo int time {ms)  hamink time (Ms) g4k rakion

i 2 «——%—————Hamamatsu Integration time
dark spectra display

3000.0-

2500,0- M

2000,0—

Amplitude

1500.0- Make sure to check the integration
1000.0-—— = time while going through the initial
setup of the instrument.

500.0-, 1 1 1 1 |
0.0 S00.0 1000.0 1500.0 2000.0 2500.0
\Wavelengths

fefspectradiplay 000 PED SO

30000.0-

Example of ref spectra shown
— in system check and acquisition

: with correct integration time set.
20000.0-

40000.0-

Amplitude

10000.0-

0.0 1 1 1 1 1
0.0 S00.0  1000.0 1500.0 2000.0 =2500.0
witavelengths

Figure 27
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Section 4

Field Operation - Electronics
Operating software - This will need to be completed every time the software is started.
Open Veris operating software:

Set software for either probe or shank mode. If the
incorrect mode is selected and system check or
acquisition entered, then the auxiliary case will need
to be reset by shutting off power and turning back on
before entering software again.

Folder icon to select working directory.
A field folder must be selected before
any steps can be completed. Note:
Each field or site must have its own
folder.

BEFORE STARTING:

1. Before taking any
data let system run
for 20 minutes to
allow the
spectrometers to
stabilize.

2. Connect
spectrometers to
PC.

3. Open Veris software

4. The port order must
be set (see Setting

_ Port Order). This

Figure 1 needs to be done

' 1.System Check | the first time the

software is run on a

machine, after that

the port order will be
stored for future use.

Port terminology

vein | 3 Bocunens v e ¥ oaem may be labeled

i COM or ASRL.

Both are acceptable

if port number is

correct.

Once the desired
directory is found,
click on current folder.

Figure 2

Press EXIT or F12 when ready to quit the software; this will
ensure the port order will be saved.
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How to take Manual Reference

In order to calculate reflectance a dark and reference measurement must be taken
initially when the software starts, and then every 10 minutes to ensure all
measurements are accurate and to compensate for any discrepancies in the
spectrometer or light source due to temperature. The software will alert the user when
these conditions occur by displaying Take manual reference in the system message as
well as the ref check light flashing.

external_reference file
external_reference_1.kxt
i SYSTEM CHECK MODE
C:Documents and Settings', maxtonc’, Ref check  Case Cocler  Spec Cocler i
C:\Documents and Setting: J o 2 3 Example of what screen will
Yspectra_1.bytestream look like when manual
Shallow EC Deep EC Spectra Rate
Maly 16.002 75,50 reference needs to be taken.
Take Dark/Ref aux display
Measurement 9 17 1105500
(el [ered [erad [emad Rt otk state X
REST N 1
o 0 o o | || pakaref ) || saoe 4 |
Figure 3

Before placing the reference block on top of the wear plate window wipe the wear
plate window clean of any debris.

Figure 4
Reference block to be used for dark/ref measurements. This is the block stamped
dark/ref.

Figure 5A & 5B

First place the reference block Then slide references in front of
holder on the end of the probe window. Be sure reference
as shown material is facing the window

4-2



Veris Technologies

1. System Check i This step calibrates the spectra data to known standards to ensure
data integrity. This is accomplished by: A) manually placing four external reference
standards against the window and collecting spectra measurements for each standard,;
and B) transforming the data to a master set of data provided by Veris.

A) Before running the external references make sure the window on the probe and the
window on the reference are clean. When program state reads REST and controller is
in neutral (N), place the correct external reference adjacent the probe window and then
press the corresponding external reference button. If the External Reference (ER)
failure light is yellow, check to make sure the correct external reference was placed
adjacent wear plate and that the correct external reference button was pressed, and
then run the external reference again. Once ER light illuminates, proceed to next
reference, after taking a manual reference. Once each external reference has been
run at least once, press end or F12. This will exit this program and initiate the create
transform program, which will take the data just acquired and compare it to the master
data to create a current transform. If the transform is created successfully, then that
transform will be applied to all spectra data acquired during the acquisition.

External References External References securely in place
Figure 6A & 6B

Place the ER securely onto the probe wear-plate. Make sure to align the window on the
ER to the window on the probe, and magnets hold the ER firmly in place. The reference
material goes towards the ground and lines up directly adjacent the sapphire window on
the wear-plate.



ER buttons

Veris Technologies

"t | [erzd |erzd | Ere

Indicator light will be —

yellow or green

A yellow ER light
indicates possible
problem. Regard as a
good reference unless
transform step fails.

External

Reference buttor@

Failure light

Number of tim?/
each referenc

has been ran,
since system
check was
opened.

Manually stores
dark/reference
data. This should
be done if there is
a failed reference
check. This could
be caused by the
shank steps not
being within
specification, or
one of the
spectrometers is
not running. Try to
clear out the
reference by
pressing F2. If
problem persists
shut down system
and restart.

e

0 ] 1] ]
Figure 7
Reference check light is Auxiliary data can be scrolled through by the up and
green for good references down arrows on the left of the indicator. Data
and red for a failed corresponds to chart listed on the right of indicator.
reference. If a reference Note: a reading of i 1.50 indicates failure of that
fails, press F2 to store a component or communication problem. See
new dark and reference. Glossary for Auxiliary data information table.
Ref check ligh
Jrcfoenee e 2,‘;,59 o0 int time {ms) hamint time (ms)
s;z::;:\;z:hrence_l‘txt SY$TEM CHECK MODE gil:lt . - Saturation
S:E\S;;:Tér;ﬁ Sgg ESI;;{:‘:?:\maxmn[\ ef check — Case Caolar ~ Spec foler giu:.m i e f‘ggh
bspectra_1.bytestream ol ® 7—Vsdp 30000 ]
Shallow EC  Deep EC pectraRate o oo temp WD e | r
Mah 16,002 25.59 19-x/ force
WAR_NING: latitude and display }g:z,’deuth t: 2000.0
Lﬂz'iﬁﬂef:grtn GPS. [1025.00 12-spec temp £ 1smo
] = D';:;‘;te c:ntrol\erstate iEEEE(:.%uT:S 1:22
L (17-steps | 00 SO0 f0OL0 1S00.0 20000 ZSOLO
0 0 0 0 Dark s Ref (F2)_| [ o2 | Weelengths
Sbeorbance spectrum ef specira diepl FlotD [~
L= // Z5000,0-
i: / 200000 f'\
L / - 15000.0 h I \
VAR
. // £ 1a000.0 u \/ \
| /]
i S ef check graph:
/‘/ D‘DDID 500.0 1000.00 1500.0 2000.0 ZEEI‘EI.IJ
3o YWavelengths .
e — / This should be close to
i "4 a straight line except
o — for the edges and the
o3 o 2 e - A center. The reference
01— o check light will indicate
o | I | if this is an acceptable
200.0 400.0 &00.0 B800.0 1000.0 12000 1400.0 1800.0 1800.0 2000.0 2300.0 0.0 500.0 1000.0 1500.0 2000.0 2500.0
Wavekngih Warcleifs reference check.
Master [, " o
Slave vs. Master Slave [+
3.5000-
3.0
2,
% 2.0
+ = e ——
- \
oo, | | . | e Root mean squared
200.0 <4040 600.0 &00.0 1000.0 1200.0 1400.0 1600.0 1500.0 20000 22000 «
i error of current
external reference.
By default the RMSE
Graph that ¢ Ei 3 should be within .10
r,?p | a fcompartes curr;en Igure for references 1,2,& 4
exferna re_lt_ar:ence ho rr:gs er and within .15 for
reference. These should reference 3.
Correlate to one another if Th|s Compares the S|0pe
system check has been of the previous transform
completed before. to the current transform
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Master data file, which External
will be used to transform reference data
slave (master file that was just
provided by Veris) taken. Previous transform will
be a straight line the first
time system is ran.
IMaster File Slave File
KCi\Verisimaster_veris_standards.bxt C:\Dacuments and Settingsimaxtonch,
Desktopltest 020907
) L xkernal_reference_2.kxk
Previous Xform m
Slope _MNewsfom |~ 1§
Feaw Fioto [ 1.2000-
Raw master and 18- 1.0000 o
slave data —_ L6 0.3000
(external Lot~ —— 0.6000
| -'""‘.
reference). The N 04000
master is black s 1 | £ ozmo
and the slave is ol 0.0000-——{§y
rey. = | -0.2000
g y 0.4 -0.4000 #
D.Z-E"
. -0.6000
-0.3000-, | '
0.2 0.0 S00.0 10000 1S00.0 20000 2500.0
4, | Wavelengths
o u} S0 100 150 200 250 300 350 400
Fizcel Previous Xform m
Standardized Offset Hew xform ™
Master and slave " 40000 Compares the
data with ————3. ¢ 25000 offset of the
transform applied M T e N 2.0000 < previous transform
master is black 12 = e the c:cjrrent
and slave is grey. R e e i transtorm
2,5l 1 5 s
fus e M I T \
Root mean 06 - 1.5000
squared error for - 10000
current transform. === T ~- 0.5000
i 0.0000 - i
Max|mum a”OWGd ’ DI 25 50 75 100 125 150 175 PZiS; 225 250 275 300 325 350 375 40‘0 0.0 500.0 lﬂ\zgfdenl;ig.ﬂ 2000.0  2500.0
RMSE for a good
MSE xform Complete . .
transform. \ D157 > ﬁ— Indicates when transform is
/‘ complete. READY TO
0.0750
_ _ _ MOVE TO NEXT STEP8&
Indicates if transform is DATA ACQUISITION
Figure 9

Once the transform is complete press close window or F12. If the transform was
successful, the software will inform the user and continue on to acquisition. If the
transform failed, the program will enter the system check again so the references can
be ran once more. If the transform fails again, either there is a system problem
(spectrometer malfunction, window is dirty, or references not taken properly) or the
tolerance for the maximum allowed RMSE could be set too low; see program
modifications to change this.
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2. Data Acquisition i The collection of spectral and auxiliary data in the field. Data is
streamed to a file in a compact format.

Pressing the PROBE button stores spectrum data as absorbance and auxiliary data,
which includes EC data, the PROBE button key has been pressed again or the probe
pulled out of the ground. No data can be logged if there is no GPS signal or there is a
bad ref check. No data, including EC data, will be stored unless the program is in LOG
mode.

System will alert the user to take a dark and reference every 10 minutesd the next time
the PROBE button is pressed after a 10-minute period.

If an extra dark and reference is desired, pressing F2 or Dark & Ref stores a new
reference and dark spectrum. Pressing F4 or sample will store transformed spectrum
data as absorbance into the acquisition_samples file located in the field directory.

Once all data has been acquired press F12 or End to return to the main interface.

Soil EC is recorded simultaneously with NIR data. When EC is being collected, EC
value will appear in the shallow window. The deep will be a -1 because it is not used
with the probe. Note: unit must be in Log mode for EC to be recorded. Also, see
Maintenance section for information on testing EC system output.

Before mapping complete the following:

[] Start system at least 20 minutes before starting to map to ensure the spectrometers
have stabilized

[ Make sure auxiliary sensor data is coming in (see Glossary for auxiliary sensor data
definition).

[ Make sure all auxiliary lights are green.

[1Complete all steps above. Make sure Reference Check (Ref Check) light is green, and
GPS data are being received.



These indicate the temperatures and the
humidity of the system. If they are not
within range (see specifications) the
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Note: Make sure to run through the setting the

integration time procedure after starting up

system for the first time or after switching
between probe and shank mode

indicator light will be red, if this occurs
the system should be shut down.

ury data can

\ olled
| g h by
s.,;::;;t Humber GPS Port Humb ng the up or
iﬁml i‘%ml e e L L - arowto the
Sparel error out GF5 error out Temperature srror out Control error out Spectrometer error Ut left of the indicator.
Log and GPS e | [Fo [He [Fee | [Fe The auxiliary data
lightsd must be = - = = = corresponds to the
green for data to chart listed on the
be recorded = = = right of the
T Side o T ausiry Tom Specomaies Horsdty iy ey indicator.

23.40

25,70

22.66 48,90

58,09

Pressing I N—. Ref check light This Auxiliary data indicator Dark spectrum
PROBE stores green light indicates a - hat was stored
3 -utc

spectrum dafa e oo reference D | e i g, /hen program

spectra path 3-alt 3 i2 S a e WaS |n ar

- : - d
and aUX|!|ary 13&3@;:1{1&22 Sgggsu_,\lnlis\maxtun(\ ; check ;asecom Si:cco - giiz:e %@J mode
data, which pectra_d.bytestream Shallow EC Desp EC Spectra Jate ;j:gi?temp " i 'llr
in | E 14.5333 14,6957 23.43 9-x/ force ' o
d;ﬁ;djstl| c Accel Port Opened \s Signal YV axdsly W }g:z,fdgpth | 2000.0 Reference
prOb,e has Successfully J j:)III Im ig::ﬁjictt:;:p? ?1500.0 pectl’um that
b hit aaain T tspechum. | g was stored when
. . SAMPLE # &
of logging | EC indicators SN L emmmm | moy program state
0.0 500.0 1000.0 1500.0 2000.0 250 1
was in reference
b Wavelengths
stops P PROBE || oakmreira) || s e [[ B iz |
mode.

automatically —— I /

A =
when probe = /
pulled out of e
ground. No %'mn'
data can be e
logged if there —
IS no GPS Dlul;.'u SO0 m:.'n.n 15000 20000 25 Ref check
§|gnal or there P ompares the
is a bad ref e =22 previous
;r;fgéEUtse : reference data

0 g ' to current

store data i i 0,000~ reference.
while mapping ;
afield. No A
data, including { amocoe,
EC data, will : ;
be stored . S P
unless it Figure 10 As in system check, this should be close to a straight line
program is in except for the edges and the center. Since this is a bad
LOG mode reference it is indicated by the ref check light at the top of the

screen. In this situation press F2 to store a new reference.

As long as the acquisition software is closed properly using F12, all data is saved and
the acquisition can be opened at a later time with new data being appended to the data

taken previously.



Ho w

3. Data

close window or F12 to return to main interface.

Transform which

t o know vy oulquaity MIR indasurerhentst g h i
a) Log light and GPS lights are both green

b) Ref check light is green

c) Spectrum absorbance

Veris Technologies

g

doesndét jump as

d) Absorbance spectrum shows a typical soil spectra pattern (Figure
52), and is changing slightly as the data is collected.

e) External references can be attached to probe at any time in Data
Acquisition mode. Absorbance should be highest for ER3 and

lowest for ER4.

f) Wear plate window is not broken, or cracked. This is caused by
excess wear, or rocky fields. Be sure to check window during
these situations and replace probe wear plate if necessary.

Extraction i The spectra and auxiliary data are read out of the compact format
(bytestream) file and averaged, then the output is stored in an ASCII format. EC data is
extracted into file named ec.txt. The extraction program will extract all the bytestream
files and apply the appropriate transform, then output the data into a single text file.
Once all the data has been processed, indicated by a green complete light, click on

Output file that contains
transformed field absorbance
spectrum taken during LOG
mode of acquisition.

. . =fiorm path
WI” be applled to C:\I;:lcuments and Settingsimaxtoncl, Number Of
H H %Desktop\test_020907\xform_2.txt omplete
field files created F— references and dark
in the acquisition et S—— spect.ra .taken during
(byteStream S:\Eﬁcu{l;Enttsmagggiitings\maxtun:\ S:\['chuﬂentts&nﬂ%g:{;in%s\maxtunc\ va u IS Itl 0 n.
f||eS) sSSctrnap_;Eyfestreamraw s;:mn;t;s_ - #’%referances Tykspectra
Composite Spectrum e
2D 45000
Spectrum e 40000 A All reference
acquired using™ T Ta- 35000 A <« spectrum taken
LOG mode 8 L0 oo A LA during acquisition.
during B 200t fJ \\ "
; 't' T 0.60- 15000 j‘l
acquisiton. 0.40— . 7 x
0.20- 5000 '\J vy
i 0 | i !
Dlmzn‘n 400 600 SO0 1000 1200 14D0 1600 1800 2000 2200 2400 0 S0 100 150 200 @50 &00 350 460
Reference Check I f ‘Wavelength {nm} dark responses
— Relative Reference S000.0
spectrum 2~ 45000
acquired during jaas All dark spectrum
L 0.01- 3500.0 )
acquisition. 3000.0 m taken during
e “ v Ao acquisition.
= - 1500.0 il
1000.0
-D'D27I 1 I 1 I 1 1 1 1 1 1 1 50007' !
200 400 600 600 1000 1200 1400 1600 1600 2000 2200 2400 o S0 100 150 200 250 300 3/0 400
Wavelength (nm})
4, FI|tE'”|£_ - *"1‘1* ~~tra are compressed using principal components compression, and
outliers F'9uré Maps of each principal component (up to 10) are displayed, and

the resuits or the PC analysis and filtering are output to ASCII formatted files.
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Score plots of
spectrum data that . : :
indicate grouping EIETI I )
spectra. : :

N "-H"‘.‘.--‘ .
T
N
375
)

Loadings of each
principal component.

Number of outlying
spectra removed
during filtering.

Total number of ¥ mr
spectra.

Wavelengths used by
the spectrometers.
There are 384 total
wavelengths. Once all the data

- - - has been filtered and
the complete light is
green press close

- window or F12 to
return to main

Graphs of each interface.
principal component;
this is an ASCII text
file and may be . . .
imported into other
mapping software.
The PC data are in the
field folder, and are
named PC scores.txt

Figure 12
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5. Clustering_i Clusters the principal components (PC's) of the spectra into the same
number of clusters as desired sample points. When the clustering program opens it will
ask if the settings are correct. The settings this refers to are the number of clusters or

sample | ocations, and the number of PC6s to u
3 PCOs used and 15 Imoresampledooasiond ace desiged) phénehis | f
can be changed at this ti me. Up to 10 PCb6s c

contained within the f i racteptdble Phéniselect YES dr,tot hes e
update the settings press NO. If NO was selected, update the settings and press

continue to begin clustering the data. Once the data has been clustered, the program

status will say done and the complete light will be lit. Press close window or F12 to

return to the main interface.

For Probe mode the program will suggest which GPS locations along with which 10cm
increment of soil will provide optimal calibration based on the spectral variability.

Map of proposed sample locations
based on clustering. Each circle
PC scores file to be clustered. represents a sample location.

File where GPS — : e
locations of 4 v o s
Plot4 [ "a"a"
proposed o
sample locations - oA
is stored. 0 [m—
T
. B Each plot
Number of represents a
points in each cluster.
cluster.
=&
The number of (o e
clustersshould 5 & v s
be equal to the S—— 1
21 Pt ™"
number of L ;e
desired sample _ . an
locations. . e Map of all data
: i : D A with each color
- Plabg [T
This indicates / .t am il representing a
the status of the e S - soad different cluster.
program. Firs‘g 5 .!'L _ - n " ona
the program will foo| CREE LTS o |
space the 0 B AN VT P e
spectra evenly, - BT ITL o A
then cluster the L I o
spectra. i
10| ' h
12|
B PP !zfu c‘afa‘ 40 &b &b 70 80 6ls
Figure 13
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6. Soil Sampling_i Allows the user to navigate to the GPS coordinates of desired
sample locations (from Step 5), and record actual sample locations. The actual
locations that are saved during sampling program will be used for the interpolation of

File where the
GPS of the
actual

locations is\

Sto red . \?mpla point locations file

Z\Documents and Settingsimaxtonc)

Number of —

neXt aCtuaI store sample [ozatig.
locations to be location &

|ed OK (EMTER) 5
samp ’ / . aux data

1 1204401.00 i,

When the o
cursor is over W
the desired e
sample [ J
location press T
OK or enter.

GPS Port Numhber

L

Zleomit =
GPS baud rate| e
FSDD .

GPS error out

source

el code || o ose winDow (FIZ)I
o

System Message

i=P5 Port Opened
Successfully

Desktopltest_032907actual
b Iocations, bk

Current auxiliary data
that corresponds to the

chart on the right.

the spectra in the next step.

Map of the proposed locations (black circles) and

the actual locations (black squares). The cursor

(not shown) will show the user their current location

when the cursor is over the proposed location or

the location desired to be sampled, then press OK
or enter to store that location as an actual location

that was sampled and take a sample of the soil.

UTM Lacations

43013648
4301360.0 -

43013500 -
4301340.0
4301330.0 -
4301320.0 -
4301310.0

4301300.0 -
o

£

£ 4301290.0~

&

=
4301280.0 -
4301270.0
4301260.0 -

4301250,0 |

Plot 0
Plot 1
Plot 2
Plot 3
Plot 4
Plot 5
Plat &
Plot 7
Plot &
Plok o
Plot 10
Plot 11 =
Plot 12

Plot 13

Plot 14
Plot 15

Plot 16

4301240,0 :

4301230,0- ]

43012200

4301213.1-, . . . |

519772.1 619600.0 £19620.0 619840.0 619653,
Easting

cursor x cursor y @ I 619514, 430129, |
161981444 430129240 —

a3 1 R

Figure 14

Once all the desired sampled locations have been stored, press close window or F12 to

return to the main interface.
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7. Interpolation T Uses a Gaussian weighting to average spectra near a sampled
location, so the data can be matched up with properties of interest for calibration.
Spectra near to the location are weighted higher than spectra far away. Also, this will
interpolate several probes into one value if desired. Outputs a file named
spectra@locations.txt to the working directory. This file contains the spectra and
auxiliary data for each sampled GPS location.

Once the interpolation begins it will ask if the settings are correct. The settings this
refers to are a, b, and the depth increments. By default a and b will be 3 meters, if a
larger search area is desired then these can be updated. If the settings are fine press
YES, if the settings need to be updated select NO. After selecting NO and updating the
settings then press continue to begin the interpolation. After the interpolation is done the
complete light will be green, then press close window or F12 to return to the main
interface.

For Probe mode the depth increments determine how to split up the data taken. If .1is

chosen then that data will be split up into 10cm increments and the output file will show
depths of .05, .15. . 25é95. This is because
increment in each direction so the .05 measurement is from data at 0-10cm in depth

and the .15 measurement is from 0-20cm in depth and so on. The output file will

include data from the whole core profile, not just the specific depth suggested from the

clustering. See examples on next page.

Distance in meters to search for Distance in meters to search
spectra in the z direction. This is through spectra in the x direction
half of the distance of the depth
increments. This is only used Distance in meters to search
for the probe mode. through spectra in the y direction

Input
sampled — Y Spectral
locations to SRR 7 e e data is
interpolate g7 e . graphed as
» ; . < it is found in
C:\Documents and Settingsimaxtonch 2 saile sp2ces) - the
. Desktop\test_020907\cleaned field Depthinrements 35 . .
Input ff_l_d;________________, R &, s interpolation
data s program.
Spectra @ Locations file of speNtra user 2 2
C:iDocuments and Settingsimasxtone),
Desktopitest_020907 1.
% spectra@locations. txt i\ o /___\
. T ‘-"I-.‘
Output file—" 0s - =
. 0.
with data at
each .
sampled o
|0Cat|0n / VZlU_DI 25 O 7S IDISIDISCju:mZS 250 275 300 325 350 375 46
\
Number of ) Increments in meters to space out the
spectra at Figure 15 1 meter of depth for the probe data.
each This is only used in probe mode.
location

Note: always use exit button or press F12 to close out of Veris NIR software.
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Interpolation (continued)

05 ecm—

{c)

15 cm—

25cm —

35cm—

45 cm—

55 cm —

65 cm —

75 cm—

85cm —

95 cm—

Output to file if .1 mis selected as the depth increment

Figure 16

30¢cm

40 cm

50 ¢cm

Ocm

10 cm

20 em

sa|dwes wo g}

60 cm

T0em

80cm

90 cm

1m

Qutput to file if .2 m is selected as the depth increment

(¢)

Veris Technologies

Ocm

20 cm

40 em

sajduwes w2 o7

60 cm

80 em

im

This example on the left shows the interpolated output vs. the sampling depth
increments. If a core was taken and cut into 10 cm depth increments the output file will
show 05 cm thru 95 cm, but the 05 cm data corresponds to the interpolated value using
0-10 cm data, not the data at precisely 05 cm. This continues down the probe until
through the 95 cm measurement. Likewise, in the example on the right a 20 cm depth
increment was used and the output file shows depths from 10 cm thru 90 cm. The 10
cm measurement corresponds to the interpolated data found between 0 7 20 cm. This
continues for every 20 cm increment of soil.

0-10 cm sample

Figure 17

1 mdistance in
latitude (a)

3 m distance in longitude (b)

4-13

The example on the left illustrates how
the interpolation can use multiple cores
to obtain one value. If the a distance
was equal to 3m and the b distance
equal to 3m, then all three probes would
be interpolated into one to obtain the
value for the 10cm sample. If this is not
desired then make sure that a and b are
less than the actual probe spacing.
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Importing sample locations for interpolation
Versions 1.4 and later.

This is only to be used when sampling is not completed in the Veris software. By
following these steps the user could map a field and then flag the GPS locations where
samples were collected and use those locations to get the interpolated values from the
Veris software.

Step 1: Collect field data, then extract and filter the data. Exit the Veris
Spectrophotometer Software once these steps have been completed.

Step 2: Create a file of the GPS coordinates of the sampled locations. The file should
be created in the following format. Column A is the sample number, column B is the
longitude, and column C is the latitude. Save the file as actual locations.txt in the
working directory, where the field data has been stored.

| Al i
A B C D

7 .L2445

a6.3590117

7723045

d6.359405

7724358

a6, 3553535

=T A T

d6.3597 75

577284350

6. 355203

57 L2663

d6. 355935

97 21807

6. 3559272

77207

6. 35535

L0 | 00| =l || LT | Lo | | D) | ek

0|00 |~ || e L] | =

=T

36390157

10
Figure 18

Example of actual locations.txt file

Step 3: Open the Veris Spectrophotometer Software and chose interpolation. The
software will use the locations stored in the actual locations.txt file, and give an

interpolated spectra, and auxiliary data for each location. The output will be a file called
spectra@Iocations.txt, which will be created in the working directory.
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Bench top Usage

To use the spectrophotometer to obtain measurements in the a bench top setting, first
complete the system check as described in the field usage steps, then proceed to the
acquisition. Mount the probe on the probe bench top stand. Place a soil sample in the
sample holder and place the holder against the face of the probe window. Use the
sample button or F4 to store a dark, reference, and then a sample spectrum. These
transformed spectra are stored in the acquisition_samples.txt file located in the field
folder.

Figure 19

Sample holders
with soil.

Make sure the
soil is level with
the top of the
sample holder to
ensure a tight fit
with the probe.

Figure 20
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Test/Example Data

In order to gain experience with the software before mapping, test/example datasets are
included with the Veris software. This allows the user to experiment with the system,
without logging data or having GPS signal.

1. Start Operating software (Start A programs A Veris Spectrophotometer
Software A Veris Data Processing)
2. Select working directory by clicking on folder icon.

Working directory icon

Figure 21

3. Set ports (see setting port order)
4. Click on system check (see system check for more information).
a. Run through all four external references
b. EXxit system check
c. Start acquisition
5. Close acquisition and exit Veris software.
6. Go to C:\Veris\test data probe copy all files into the directory that was setup in
step 2.
7. Start software again and proceed through the extraction, filter, cluster, sample
(no locations can be stored without GPS), and interpolation. For more information
on each of these steps, see Field Operations.
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Section 5
Field Operation
P4000-S

Installation

The P4000-S is designed to be installed in %2 ton 1 1 ton pickups and due to the wide
range of bed and frame dimensions on the market, there are no mounting holes in lower
frame flange. Some drilling and fabrication will be required. You may choose to
perform this on your own, or may wish to have a local welding or truck shop do this for

you.
Steps:

1) Properly lift probe assembly in folded position with a minimum of two nylon straps
and lower into pickup bed.
2) Center side-to-side in bed and so rear portion of skidf r ame r ai | is 140 f
farthest point on rear bumper (Figure 1). This will ensure that foot will not contact
bumper when the skid is in the retracted position.
3) Ideally 4 mounting bolts (i 0  (arebadequate for fastening the probe skid to the
frame of the truck. Choose mounting location based on frame obstructions such
as spring hangers, fuel tank hoses, etc. This will take some time, measuring both
top and underneath the bed to make sure bolts will align with skid frame

4) Locate all four positions and fabricate fAL
bolt or weld to frame. Make sure that fuel tanks, fuel line, and brake lines are not
in danger of being drilledor wel ded. Drilling is prefera

vertical position are adequate. (Figure 2)

140 from r
to rear of bumper

Figure 1
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