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Helpful videos

USGOf ‘: Hand héld Spectroradiometer
httDS // Wl youtube com/watch v=1AF0 xX2sBdE

. Field Spectroradiometery
_+ pittps://www.youtube.com/watch?v=IE47dBxVXjl

_How does spectrophotometer works
» hittps 7/ v youtube .com/watchv=pxC6F7bK8CU




Other models of Spectroradiometer

Measurement

Wavelength

Spectral resolution

Technology

ASD FieldSpec 4
Hi-Res NG
Spectroradiometer

Enhanced spectral
resolution to support
accurate analysis of
the next generation
of hyperspectral
Sensors

Ground truthing
350nm - 2500nm

3 nm @ 700 nm, 6 nm
@ 1400 nm, & nm @

2100 nm

MNear-infrared
Spectroscopy (NIR)

ASD FieldSpec 4
Hi-Res: High
Resolution
Spectroradiometer

ASD FieldSpec 4
Standard-Res

The go-to standard
for trusted portable
field spectroscopy

High resolution
spectral data from a
ruggedized field-
portable
spectroradiometer

More details ¥

Ground truthing Ground truthing

350nm - 2500nm 350nm - 2500nm

3 nm @ 700 nm, 10
nm @ 1400/2100 nm

3 nm @ 700 nm, 8 nm
@ 1400/2100 nm

Mear-infrared
Spectroscopy (NIR)

MNear-infrared
Spectroscopy (NIR)

Spectroradiometer

More details »

ASD FieldSpec 4
Wide-Res Field
Spectroradiometer

The high
performance, cost
effective
spectroradiometer
solution

More details »

Ground truthing

350nm - 2500nm

3 nm @ 700 nm. 30
nm @ 1400/2100 nm

Mear-infrared
Spectroscopy (MIR)

325nm -

ASD HandHeld 2:
Hand-held VNIR
Spectroradiometer

The low-cost, easy to
use, visible-near
infrared (VNIR)
alternative to the
full-range FieldSpec
4 product line

More details »

Ground truthing

1075nm

<3.0 nm @ 700 nm

Mear-infrared
Spectroscopy (NIR)

ASD HandHeld 2
Pro: VNIR Hand-
held
Spectroradiometer

e

The FieldSpec
HandHeld 2 Pro
offers greater
sensitivity over our
standard HandHeld
2 model

More details »

Ground truthing

325nm- 1075nm

<3.0nm @ 70

Mear-infrared
Spectroscopy (NIR)




Parts of Handheld 2 Spectroradiometer 4

Figure 2: HandHeld 2 and Standard Accessories




FieldSpec® HandHeld 2 Instrument Components

Know your Spectroradiometer

Figure 4: Back

14

Optical input 8 | Jack for optional remote trigger

Laser pointer 9 | 5 Volt DC Power Input®

Threads for handle or optional tripod 10 | Display Panel (Swivel Hinged)

Trigger connection (for the Handle) 11 | Battery compartment for 4 AA
Rechargeable Batteries

USB Mini-B for tethered mode only, 12 | Mounting threads for optional

controlled by optional computer spotting scope

USB A (female) 13 | Thumb trigger button (red)

USB A (female)

14

Hand stran



2.1 Control and Display Panel

Power Indicator LED

ON/OFF Button

LCD Display

Laser Pointer ON/OFF

Menu Buttons

Thumb Trigger Button (red)




Working with Handheld 2

’:Batterles / Adopter for power supply
« Power On

.« Point towards target object

* Wait for updating the spectrum

« Press Red button for Saving the spectrum (Keep a record of each
_ Object for future reference)

_» Better I1s to work outside in sunshine

+ For indoor working use appropriate illumination source (Tungsten
Quartz Halogen Lamp)




Digital Number and Reflectance

“Two kinds of Spectrum
,___f"'f-_fWé\/éijlt_engths on x-axis vs Raw Digital Number (DN) on Y axis
_,:jt'i'y'f:f'“?,*z;'_'Wave length of x-axis vs Reflectance on Y Axis




View White Reference Panel

Choose a suitable white reference panel, such as the three inch round white reference panel
which comes standard with the HandHeld 2 instrument or the five inch square panel (sold
separately). Hold or mount the panel so that it is level and fully illuminated.

~ Aim the HandHeld 2 instrument so that optical input is viewing—but not shading—the white
- reference panel and is still close enough to ensure the field-of-view is filled by the panel

Figure 16). For a five inch square panel, keep the distance within nine inches. For a three
nch round panel, keep the distance within four inches. Dark clothing helps minimize light

eligtled ITu 2 operdalor. e 5S¢ O o.1U 10 UlNe g ALUOTT OFT WTIILE Telele C.




How to View White Reference Panel

/hite reference is special material
(5pectralon) having characteristics
that it reflects more than 99% of
__ncident energy
__+ 15 reflectance Is used 1o:
s Optimize the time of capturing the
sample data, and to
___» Compute Reflectance —E / E.,

considering that Er from white
reference = Ej

. While viewing the White Reference,
it should be at height of 4” above
the 3~ dia white surface

Wavelength (nm) | SRM-990 SpeEtralon@

Uncalibrated Reflectance
(plus/minus 0.5 percent)

Spectralon Average Reflectance data




With the Hanl 2 |strment viewing the white reference panel, a curve—called a raw DN
spectrum—is displayed, signified by D on the Y axis (Figure 17). Raw DN is the raw output of
the detector converted to digital numbers.

Spectrumbb@bg
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HandHeld

Figure 17: Raw DN spectrum

This display updates in real-time. As the HandHeld 2 instrument views different illumination
levels or different surfaces, the curve on the display will change.




Saturation Alert

If the light is too bright for the present settings, the curve will go above the display scale aiid
SATURATION ALERT will be displayed (Figure 18). If this warning appears, the model must be
optimized as discussed in Section 2.7 Optimization.

N Spectrungopao
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HandHeld

Figure 18: Saturation alert




Optimization

Optimization, optimizes the time of integration to improve signal to
oise ration.

_+ Optimization should be done when:
______+ lllumination change Significantly
___~ On saturation Alert

' AWeII optimized instrument will display between 20,000 - 35,000 raw
digital number

Raw DN should be ideally three quarters of full scale while we are
_viewing the White Reference.

NOTE: Integration time can be set manually too, using Menu options




Collection of Reflectance Spectrum

In .order to collect Reﬂectance spectrum, the
instrument need base line measurement of

_ DARK surface and WHITE Surface (using DC/WR
_button)

__» bress DC/WR Button, then press the red button
___ohee asked to PUSH Trigger, Keep the
_instrument pointed towards the white
reference surface. You will hear shutter closing
and opening sounds.

--'-After.Base line data is collected, if you _
continue seeing White reference data, you will
get a strainght line with reflectance equal to 1.




G

SAMPLE

1 thi Handheld _thafds the
ple surface, without making a
 on surface

should "be’icﬁ:IOSe-enpu%h so that
he sample surface fill the field of

_ Screen will start showing the
_Reflectance Spectrum of the Target
__surface

___« Save the spectrum by pressing the
~___ RED button.
____ » May use lLaser pointer to see the
___view direction (don’t save _
_spectrum, while laser pointer is on)

Viewing and Saving Reflectance Spectrum of

Figure 28: View of sample




Main Menu

« To access the Main Menu screen, press the MENU button (Figure
'- 31) ~ The main menu contains five icons:

System Presets — Allows selection of a system preset group.

Foreoptics — Allows selection of a foreoptic.

File Save - Enables access to the File Save menu.

Integration Time - Allows selection of system integration time.

Spectrum Counts — Allows user to select white reference, dark current and
spectrum sample counts.




2.14.3 Integration Time Menu

Integration time is the set time interval for detector build-up of electric signal converted from
the incoming light. After each build-up, the electric signal is read and cleared-out for the next

build-up.

The optimization function automatically selects the integration time. However, the integration
time can be set manually. In some instances, this may improve the signal-to-noise ratio.

Step 1 Press the left and right arrow buttons to move the selection box to the Integration
Time menu icon (Figure 41).

[Integration Tine] [17ns

C w®

[ i;
‘)

HandHeld

Figure 41: Integration Time menu icon
Step 2 Press the SEL button. The file save menu is shown with its submenu icons




Note: The peak of the raw DN curve should be three quarters of full scale while the
HandHeld 2 instrument is viewing the white reference panel. If the peak DN is
too low, adjust the integration time for a slower setting. If the peak DN is too

high (saturated), adjust the integration time for a faster setting.

}'_-‘SD Felect 1T

Laser

HandHeld

Figure 43: Choose an integration time



Spectrum Counts Averaging Menu

The signal-to-noise ratio improves with the square root of the
_number of scans used In the averaging.

When outside, it is usually sufficient to use 30 scans in the
___ spectrum averaging for the sample and 60 scans for the white
_____ reference and dark current.

'* _*-'-When inside using artificial illumination, one can use lower
___averaging to achieve similar signal-to-noise results.

1115 recommended to take multiple spectra with spectrum averaging
sel 1o 10-75, then turther average those spectra in postprocessing
Using the Viewspec program. Viewspec also permits viewing large
groups of files




Laser

HandHeld HandHeld

igure 47: Move selection box to White, Dark, or Sampl

After selecting the averaging equation, number of
counts are selected




Data Export

« A computer is used to import and process the stored
___data files from the HandHeld 2 instrument.

Figure 90: Standard USB plug connects to a computer




Software installation from USB

Ele Edt Yew Favortes Took Hep
Qeisck - O ¥ D seanh |7 Fokders [T L) ASD Prunlunt s1stallatnm ee—— )

7
v GG
Date Modfied Select a product to install

| Name j22 Type

File arxl Folder Tasks | Coriguration Fie Folder 7/19/2010 1:50 PM
| LJCocumentation Fle Folder 77192010 1:50 PM RS3

Other Places | OFTDI Driver Fle Folder 7£19/2010 1:50 PM The lates version of the remote sensing data acquistion and anahysss software engineered for use wih ASD spectroradometers

Fle Folder 771572010 1:50 PM

1
\ 25y 1

§ My Computer OR Fle Folder 7/15/2010 1:50 FM ViewSpec Pro
1

7/15/2010

o) My Documents Vi ecPro Fle Folder ‘S1PM ASD's proprietary post processing spectral viewer. converter and analysis scftware
@ | Contents.htm HTWL Decument  4/16/2010 9:49 AM
~ productxm| AML DocUment  7/13/2010 10:44 AV Documentalion

Apclcanon 471572010 9:50 &M HandHeld 2instrument and 3 —

HH2
LRiity to create HancHeld 2 Presets. base fienames. and import ard expont fies

Copy Configuration Files

Recommended wutiity to copy the instrument configuration files from the flash dove to the computer

FTDI Driver
Dever neslation forthe ETD| devce

&gy Metwork Places

Details

Figure 91: Files on USB drive

AASDlnc.

Figure 92: ASD software introduction screen




When all of the installations are finished, the following shortcuts will be on the desktop:

RS3for controlling the HandHeld 2 instrument from an external

B controller computer.

RS?

@ RS3with high contrast black and white screen for outdoor use.
’

RS*® High Constrast

HH2 Sync for importing data files from the HandHeld 2 instrument,

ﬁ-;?\ managing the system presets and base file names, and exporting
HH2 Sync calibration files to the HandHeld 2 instrument.
| @A ViewSpec™ Pro for post-processing spectra files saved using the

HandHeld 2 instrument.

ViewSpecPro




HHZ2 Sync Application Software

_ Turnbn the computer and completely boot up first then turn on
_ the HandHeld 2 instrument. When the HandHeld 2 instrument is
;;’_g_}ready, the Tethered Mode message will appear on the display.

On Iapto_p, Click on the HH2 Sync shortcut on
__the computer desktop

AASDInc.
e

HandHeld

Figure 149: Instrument Tethered Mode display




Select Action:

Import Spectrum Files from Instrument

&
"“(_ Manage Presets and Base Filenames

| &

=\

— Export Calibration Files to Instrument

————

Connection Status: Not Connected

Connect

Figure 152: HH2 Sync Select Action screen




USING RS?3 Software

u can use all control functions of
ectroradiometer Through RS®
software, rather using control button on
_instrument

___ + You can view saved spectrum, in groups.

Cokonim atry 18 o » . ‘?.n m-
0 B Loasetatn Ve ama

Figure 99: RS? spectrum display




View File

CAPROGHRAM FILES\FIELDSPEC\1028gps\spectium. 001
C:\PROGRAM FILES\FIELDSPEC\1028gps\spectium 001
CAPROGRAM FILES\FIELDSPEC\1028gps\spectium 002
C:\PROGRAM FILES\FIELDSPEC\1028 pectium. 003

Figure 132: Select files to view



ViewSpecPro

:V'lewSpecPro can be used to carry out indepth analysis on each of
i.l;_lthe spectrum or group of spectrum saved.

<:.-_ "'- lt can be used to find ratio , and differences between two bands
It can used to export the .asd files to .txt file (ASCI format) so
_that it may be used in Excel or other software.




Sample use of Spectrum

| Normalized Difference Vegetation Index is one of the most popular indices to get the
. information about the vegetation cover on ground. It shows the difference of reflectance
in infra red band and in red band (i.e.) Band 7 & Band 5 of Landsat MSS.

| ltcan be calculated as;

NDVI =

NIR —red
NIR +red




