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Overview

The Resonance Mini-DOAS (RMD) Expedition software is designed to give the user the most flexible and
pragmatic control center for all things related to remote gas measurements. Tailored specifically for the
Expediton6s har dware, the software provides the foll owi

1 Selecting spectral regions for the DOAS algorithm

1 Spectrometer settings such as integration time and averages

1 Thermoelectric temperature set-point for the spectrometer

1 Pointing-and-Calibration-Assembly (PACA) control for scanning

1 Automatic dark acquisition and subtraction at a user-specified interval

1 GPS information and data logging for real-time location display in Google Earth

1 Data display (chart recorder) and export to an Excel-compatible format

With this powerful control center, the Expedition becomes the most complete yet flexible platform for
DOAS measurements ever constructed.

This maocapéedsnsludes the Expeditionébés software only
Expeditionds hardware, please refer to the systemds
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Installation & Requirements

The software can be installed on any PC running Windows XP, Vista, or 7 in both 32-bit and 64-bit

modes. PC requirements are minimal - it can run on netbooks, laptops, and desktops with processors > 1

GHz and 1 GB of RAM. It is recommended that a dual-core processor be used with 2 GB+ of RAM to

ensure long sessionsarenot bottl enecked by the PC6s hardware. | n o
Expeditionb6s soft ware, please follow these steps:

1. Choose the 32 or 64-bit version of the installation package depending on the system you wish to
install it on.

2. MakesurethePC i s disconnected from both the instrumento

3. Within the installation package there will be numbered folders. Open the folders in order and
install the executable packages within, following their respective instructions.

4. Once all installation packages have been installed, reboot the PC.

software should now be installed and

5. The E n
he PCbdbs Desktop.

X
Menu a
6. Plug the PC into one of the Expediti vmdows USB ports

should automatically detect the new hardware and install the appropriate drivers. When this has
completed the software may be launched.
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Hardware Indicators

The Expedition software establishes a connection with the hardware inside the main case and uses LED-
like indicators to report their status. Although each indicator has its own slightly different meaning, when
they are all green there are no problems with the system.

) RMD Expedition
File | [Recorder Tab] [Spectrometer Tab] [GPS Tab] [Settings Tab] | -Store Dark- | -Store Reference- |

External Power ||12.34 Volt5| O Power OTEC | OSaturation ODark ORef |.GPS | Status: IAcquiring... Acq Timer |0.6

5000.0- -45.0  -66000 1 6000 - ——— ——

Fig. 1: The various hardware indicators along the top of the Expedition software.

Refer to the chart below for a description of each indicator as they appear from left-to-right across the top
of the software:

Indicator Description
External Power / Battery Reports the remaining battery percentage when running off battery, and
(Upper-Left) AExternnal Power o when plugged in to

Displays the voltage of the DC power source, whether it be from the internal
Input Voltage batteries, an External DC source, or an External AC source (which goes to an
embedded inverter and is converted to DC)

Red: Input voltage < 12 V (system power is off)
Green: Input voltage > 12 V (system power on)

The Expedition was designed to run from a DC source no lower than 12 V. This
is primarily because the batteries are dead when they drop to 12 V from their
nominal 16.8 V. This indicator shows whether the input voltage is above the 12
V cut-off. The LED is green when the input voltage is higher than 12 V and red
if the voltage has dropped below 12 V. If the system has entered a low-voltage
state it must be reset since a master relay cuts off power to the TEC and laptop.
To reset the system refer to the section Low-Voltage Shutoff

Voltage LED

Red: TEC hot-side temperature > 70° C (TEC off)
Green: TEC hot-side temperature < 70° C (TEC on)

The TEC cooler for the spectrometer is a microcontroller-driven subsystem that
actively communicates with the Expedition. It is responsible for maintaining the
TEC LED set-point temperature of the cold plate the spectrometer is mounted on. When
communication is successful the LED is green. If the hot-side of the TEC rises
above a critical temperature of 70° C the system will cut power to the TEC
module and the LED indicator will turn red. In this case the user needs to wait
for the hot-side to cool off before the TEC can be reset. Refer to the section
Critical Temperature Shutoff for more information.
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Hardware Indicators (continued)

Indicator Description

Red: Spectral regions are saturating
Green: No intensity saturation in spectral regions

The Expedition software relies on an unsaturated signal from the spectrometer
to perform the DOAS operations on incoming spectra to calculate gas
concentration. The software monitors the spectral regions used in the
calculationandturnsredi f any pi xel 6s intensity
maximum 16-bit value. The indicator is otherwise green.

Saturation LED

: No reference has been taken
Green: A dark has been taken
Dark LED This indicator serves as a reminder to the user that before useful concentration
measurements can be reported, a dark spectrum needs to be taken. This LED
is when no dark has been taken and turns green when a dark is stored.

: No reference has been taken
Green: A reference has been taken
Ref LED o .
This indicator serves as a reminder to the user that before a Tx spectrum needs
to be taken. This LED is when no reference has been taken and turns
green when a reference is stored.

Red: No GPS location lock acquired
Green: GPS location lock acquired
GPSLED This indicator lets the user know if a GPS lock has been attained. Itis green
when a GPS location lock has been established and red if is searching for a
lock.

This text indicator can display useful information about any operation the
Status Expedition is performing. For examp
to AStoring Darkéo when a dark spect
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Storing a Dark Spectrum

Before concentration can be calculated, a dark spectrum must be stored to provide a suitable baseline.

As its name suggests, this spectrum should be acquired when no light is allowed to enter the scanner

head. To facilitate this process, a shutter is present on the scanner that blocks all light from entering the

fibre. The user can command the system to take a dark spectrum by selecting the option on the top menu

bar c aStoreddrk-fi, which initiates a sequence of events:

1. The shutter is moved in place to block light
2. The software waits for the current acquisition period to end
3. The software waits for another full acquisition period to finish
4. This new spectrum is the dark spectrum and is copied memory
5. The shutter is moved back out of the optical path
The fact that the software must wait up to 2 full acquisition periods to store a dark means the delay varies

with the set spectrometer integration time and averages. When a dark spectrum has successfully been
acquired, its respective indicator light will change from orange to green.

The software supports an automatic dark feature, where an interval can be set and a dark will
automatically be taken at every interval.

__Auto Dark ¢|300 Interval (s)

*Darks are always taken before and after every scan regardless of setting
Fig. 2: The automatic dark settings on the main Recorder tab.

The system also automatically takes a dark before and after every scan.
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Storing a Reference Spectrum

In order to operate in transmission mode both a reference and dark spectrum are needed. Unlike the dark

spectrum, however,ar ef er ence can be stored instantaneous-ly at ar
Store Reference-i i s sel ected, the currently displayed spectrurl
new reference. I f no reference halkghtikahangetfrankoeangem! r eady ,
green.
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Spectrometer Tab

This tab of the Expeditons o f t war e gi ves you access to the systembs s

Bl rvD on
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Fig. 3: The Expedition softwareds Spectr ome

The software is synchronized with the acquisition rate of the spectrometer, which means the
concentration calculations are performed only when a new spectrum has been acquired. The acquisition
rate is a function of the integration time multiplied by the number of averages. The integration time sets
the length of time the spectrometer is exposed to light and the number of averages set how many spectra
are acquired by the spectrometer and then averaged together before outputting them. It should be noted
that the software is limited to running at 500 ms intervals, so setting the integration time to 100 ms and
averaging to 1, for example, will not result in a concentration calculation every 100 ms. Instead, the
concentration is done on the last acquired spectrum every 500 ms.

In addition to spectrometer averaging, a running average to the spectrum can also be applied for
smoothing. The fARunning Averageso input governs this,
spectra when the value is greater than 1; since 1 running average is the equivalent of no averaging.

The middle of this tab also displays useful information about the spectrometer being used. This
information is useful since different types of spectrometers are compatible with the same Expedition

software thankst o Ocean Opticbs universal drivers.
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Spectrometer Right-Click Menu

The user can access useful functions by means of a right-click context menu that can be activated by
right-clicking anywhere on the spectrometer graph.

0N

File | [Recorder Tab]

2000+
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Fig 4: The Spect lckreener tabbés right

Refer to the table below for a description of each menu item:

Menu Iltem

Description

AutoScale Intensity Once

Adj ust s t hsalegminanorh @hd maXimum to the
minimum and maximum points of the currently displayed spectrum.
This is only done once, so subsequent spectra may be off-scale.

AutoScale Wavelength Once

Adj ust s t hsalegminanporh @hd maXimum to the
minimum and maximum wavelengths of the currently displayed
spectrum. This is only done once.

Show Spectral Region Settings

Shows a bar of input parameters for the spectral regions used by
the DOAS algorithm to calculate concentration.

Warning: Do not adjust these parameters if you do not know what
theydoii t wi | | break the systembs

Hide Spectral Region Settings

Hides the bar of input parameters mentioned above.

Tx Spectrum Mode

Please refer to the section titled Tx Spectrum Mode

Regular Spectrum Mode

This returns the spectrometer graph to its regular Y-scale of -500 to
66,000 for viewing raw spectra.

Export Data to Clipboard

Please refer to the section titled Exporting Data

Export Data to Excel

Please refer to the section titled Exporting Data

Export Simplified

Please refer to the section titled Exporting Data
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Spectral Region Settings

*Warning*

Changing these settings modifies the way in which concentration is calculated. Any changes to these
settings will break the factory-calibration performed at Resonance Ltd. If you do not fully understand what
these settings do it is recommended that you contact Resonance Ltd. for advice and guidance.

I f the spectral region settings arrghtdiekdenuthesserbdse vi a t |
access to the core parameters used by the DOAS algorithm to calculate concentration.

| [Recorder Tab] [Spectrometer Tab] [GPS Tab] [Settings Tab] | -Store Dark- -Store Reference- |

External Power | 10.94 Volts‘ ' JPower | JTEC | ' ) Saturation | _)Dark | _)Ref | D cps | Status: |Acquiring... Acq Timer | 1.9
i 4 f . i i i 'y fa' L o

Region l9-Conc Widths: [[0.80 '§ [{1.00 R 1311.158 R1 ;{312.260 § [313.360 R2 Path(m) /{1 | KCoeff /1 Abs Coeff /0.000128 | 5/R[IMR/S
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Wavelength (nm) B @ |

Fig. 5: The spectral region settings visible above the spectrometer graph.

These parameters also remain visible in the Recorder tab so some coefficients can easily be tweaked to
calibrate the reported concentration.

There are 9 available regions the user may set up and store. This flexibility allows for multiple gases to be
configured separately from one another. The user can then choose which regions are used for the
concentration calculation in the Recorder tab. Because tweaking and setting up the spectral regions are
beyond the scope of this document, please contact Resonance Ltd. directly to speak with one of our
spectroscopists.
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Tx Spectrum Mode

Note: This mode can only be used if a dark and reference spectrum have been taken.

This mode uses the reference and dark spectra to calculate a transmittance spectrum. The
s pect r omsaleischangedrto accommodate the transmission spectrum which ranges from 0-1.

Due to the possibility of values outside the 0 - 1 range from noise, the Y-scale is automatically setto 0.5 7
15.
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Fig. 6: MbhediBxtive on the spectrometer grap

The transmission mode is necessary to spectroscopists for viewing the absorption of a particular gas in a
given spectral region, which then allows for setting up narrow regions for the DOAS algorithm. For this
reason the spectrometer preview graph in the Recordert ab al so switches to ATx Mode
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Storing Spectra

One of the most useful tools available through the Expedition software is the ability to store and compare

di fferent spectra on the same graph. When the fAStore S|
the currently displayed spectrum to memory, and assign:
this index the date, time, integration time, and averages are also stored along with it. An unlimited amount

of spectra can be stored in this way, but only 4 can b

each can be assigned an index correlating to the desired stored spectrum.

B RMD o
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Fig. 7: Multiple graphed spectra with the relevant settings section highlighted.

The spectrum parameters for each plot can be viewed by selecting a radio button that correlates to the
pl ot for which you want to see the information
Each plot can be made invisible and also averaged independently. The visibility is controlled by 3 LEDs
under t he fVwhenthie LEDdsIbrightigreen (on) its respective plot is visible. There is a

master ARunning Averageso input that affectstheeach pl ot
AAvg?0 col umn.

, and i s

Comments may also be added to the stored spectra, but the comment can only be added at the time the
spectrum i s stored. Whatever is in the fAiCommento box i
i s saved i n t heanfoematorand val@mpeahiethedkerported spectrum file. The comment

can also be viewed for each spectrum. When the radio b
for a certain plot and therefore spectrum, its comment will appear in the comment box.
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Recorder Tab

The Recorder tab is the default tab presented when the software is first loaded, and is the primary control
center for operating the RMD Expedition. From this panel the user has access to a chart recorder which
shows spectrometer temperature, dark pixels, and of course concentration. It can also display specific
region intensities to aid in research.

Fle | [Recorder Tab] [Spectrometer Tab] [GPS Tah] [Settings Tah] | -Store Dark- | -Store Reference- |
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Fig. 8: The Recorder tab with the spectrometer preview window visible.

Overall the recorder graph can display 12 plots simultaneously. The first three plots are static, and are
reserved for the average concentration, spectrometer temperature, and spectrometer dark pixels.

The average concentration is calculated from the enabled spectral regions. Each region is set up to give a

concentration reading on one specific, known wavelength peak for the gas being measured. To obtain a

more accurate reading, multiple peaks are outlined wit|
These regions are then averaged according to how many a
checkboxes found below the 12 plots in the bottom-left. The 9 plots available for graphing can be

assigned to any one of the 36 available sub-regions labeled 1-Conc, 1-R1, 1-S etc. There are 4 sub-

regions that correspond for every one of the 9 avail ab
from 1- to 9-. A typical example of graphing multiple data would be to graph all the x-Conc sub-regions of

the regions selected for the main, average concentration plot. This lets you view each concentration as

given by each spectral peak overlaid on the final averaged concentration.
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Recorder Tab (continued)

The spectrometer temperature is acquired directly from the spectrometer itself, which has a built-in
sensor.

The dark pixels are optically blind fidummyo pixels on |
the CCD and are averaged together to give an intensity reading which can be directly correlated to the
dark current (and therefore noise) of the spectrometer .
effect also should control the intensity of the dark pixels, since dark current correlates with temperature.

Each of the 12 plots can be made invisible, and a running average can also be applied to each plot. The
checkbox to the | eft of every plot toggles its visibild]
determines the sample length for the smoothing (where 1 running average = no averaging).

Avg Conc |5640.25 Min  Max
Tspec R |32.9354 Time Scale 12}:{2? ¢ 1240 Auto
0910 |\ WMogfi0 - (v
Dark Pzl ; |1951 Controls
V] E 0 I
mE = {—10?0 = "I Recent ¢ 3 Mins
w5 & (215720 A
mE = 134337_7 Yll Running Averages
5 I o
wE = ID Ippm*m Concentration Unit
ml W o
wl W o
& B | 278361
q 123456789
Regions to Use:  [v[vIVIvIVIV] [ | |

Fig. 9: The Recorder tabds plot control s

The software uses pre-allocated arrays of a fixed size to ensure memory issues do not cause slowdowns
as the program acquires more and more data. This means the Recorder graph will only display a fixed
number of acquisitions. The data array is a FIFO (First-In, First-Out) buffer of 8000 elements. The amount
of historical data displayed, therefore, is a product of the array size and acquisition time (integration time *
spectrometer averages). All data is automatically logged to a file with no limit (if Data Logging is enabled)
so the 8000 limit only applies to exported data, where only a maximum of the last 8000 elements are
written to a data file.
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Recorder Right-Click Menu

The user can access useful functions by means of a right-click context menu that can be activated by
right-clicking anywhere on the recorder graph.

der Tab] [Spectrometer Tab] [GPS Tab] [Settings Tab] | -Store Dark- | -Store Reference- |

External Power ||12.34 Volts‘ O Power OTEC ‘ ’:)Saturation ODEII
Region 9-Conc Widths: [/0.80 § /100 R ([311.158 R1 /312.260 8 3L

AutoScale Concentration Once
AutoScale Intensity Once
AutoScale Temperature Once
AutoScale Time Once

Clear Recorder

Showr Spectrometer Preview
Hide Spectrometer Preview

tration (ppm™*m)

Show Cursars
Hide: Cursors

Create Annotation
Show Annotations
Hide: snnotations

12:27 12|  Show Spertral Region Settings 121'38 121'40 121'42 121'44
Hide Spectral Region Settings am Clock )

Export Data Ta Cipboard
Avg Conc 564 E:EE:t ot e B Min  Max Scani
Topec G |/329 Export Simplified Image.. 12,27 ¢12:40 Auto /
4 nak oyl EW 11047 ao = . el 09710 09/10 (V] T 8

Fig. 10: The Recdaickdnerru. t abds ri ght

Refer to the table below for a description of each menu item:

Menu Item Description
Adjusts the gr a{yisdale miginoumare maximan i
AutoScale Concentration Once to the minimum and maximum points of the currently displayed

plots. This is only done once.

Adjusts t he gY-scgendngnum and reaxismuimttosthe
AutoScale Intensity Once minimum and maximum points of the currently displayed plots. This
is only done once.

Adj ust s t tempergtureaYpshate sninimum and maximum to
AutoScale Temperature Once the minimum and maximum points of the currently displayed plots.
This is only done once.

Adj usts t he ecale)pmmidnem and nmaeimumXo the
AutoScale Time Once minimum and maximum points of the currently displayed plots. This
is only done once.

Clears all memory of any recorded data thus far, and starts over -
akin to a new application instance.

Shortens the width of the recorder graph to make room for a small
Show Spectrometer Preview spectrometer preview graph, such that both are visible on the same
tab.

Restores the recorder graph to its original width, and hides the
small spectrometer preview graph.

Clear Recorder

Hide Spectrometer Preview
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Recorder Right-Click Menu (continued)

Menu Item Description

Makes the cursor box visible in
Show Cursors -

Cursors can be used to measure existing graphed data.
Hide Cursors Hides the cursor box on the recorder graph

Invokes a text-entry dialog to add an annotation to the recorder
graph (See Recorder Annotations)

Show Annotations Makes all annotations added to the recorder visible.

Hides all annotations added to the recorder visible

Note: Newly added annotations will still appear

Shows a bar of input parameters for the spectral regions used by
the DOAS algorithm to calculate concentration.

Warning: Do not adjust these parameters if you do not know what

Create Annotation

Hide Annotations

Show Spectral Region Settings

theydoii t wi | | break the systembs
Hide Spectral Region Settings Hides the bar of input parameters mentioned above.
Export Data to Clipboard Please refer to the section titled Exporting Data
Export Data to Excel Please refer to the section titled Exporting Data

Export Simpl i fi ed|Please refertothe section titled Exporting Data
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Recorder Annotations

Comments can be added to the recorder graph in the form of annotations. When the right-click menu

function is pressed a pop-up dialogispresent ed t hat asks for text input. Once
annotation is added directly onto the recorder graph. These annotations are saved when data is exported

in their own column, and therefore become extremely useful for marking events.

Existing annotations may be edited by right-clicking on the point itself to bring up a menu with options.
Annotation color, style, point style, and line weight among other options can all be adjusted at any time.

335 5 7 g'_ S‘
B Create Annotation ® 0.20000 -« =
g 13 0
Annotation MName -0.0000 8 =2
=-0.20000 & >
Lock Style .
Free [=] ¥ Scale Annotation Style
Locked Flot ¥ Scale Point Style
#wg Cone = Delete Annotation ::::2 f\tr?gfh
[7] Hide Arrov ' : 1200 Usp
[ Lack Mame 48 1251 12541255 # Shaow MName OO00EmCONEERENCOOENCOCC
Lock Mame History System
[ ok J[ Concel J[ Heo || J— EOOROO00000D CEOMED
H Scanner Angle ¢|90.00 S I:' @ Template Comment
——

Fig. 11: The @Cr diadogeandAghtaickaditimenuo
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Spectrometer Preview Right Click Menu

Menu Item Description
Adjusts the gY-scgeningnumandtd e ns
AutoScale Intensity Once maximum to the minimum and maximum points of the

currently displayed plots. This is only done once.
Adjusts t he gr aYpshalkesininemapde r
AutoScale Wavelength Once maximum to the minimum and maximum points of the
currently displayed plots. This is only done once.
Restores the recorder graph to its original width, and
hides the small spectrometer preview graph.

Tx Spectrum Mode Please refer to the section titled Tx Spectrum Mode

This returns the spectrometer graph to its regular Y-scale
of -500 to 66,000 for viewing raw spectra.

Hide Spectrometer Preview

Regular Spectrum Mode

Export Data to Clipboard Please refer to the section titled Exporting Data
Export Data to Excel Please refer to the section titled Exporting Data

Export Simpli fi ed/|Pleaserefertothe section titled Exporting Data

Graph Cursors

To help with measurements and reading information from the recorder graph, a cursor panel can be
made visible via the right-click menu on the graph.

B RMD Expedition
File | [Recorder Tab] [Spectrometer Tab] [GPS Tab] [Settings Tab] | -Store Dark- | -Store Reference- |

External Power ||12.19 Voltsl O Power OTEC | OSaturation ODark ORef |°GPS |

12.260 § {313.360 R2 Path (m) ‘|1

ors on thJe‘| recorder graph,
~0.80000
~0,60000

' -0.40000

1311.158 R1

Region ‘|9-Conc Widths: J0.80 § J1.00 R ¢
nd active ¢

Fig. 12:"The cursor papel
18000-R Cursors: | X Iy [

93
rs

oSO L 2020 R=y==1u)

Blcusorz 1226 10621 oS

u23ur

There are two cursors in the panel by default which can snap to any displayed plot. The cursors
themselves can be deleted or created without any limits. Right-clicking on a cursor in the box invokes a
menu that allows the user to completely customize the cursor itself, such as its colour, thickness, and
style.

Resonance Ltd| 143 Ferndale Drive North, Barrie, ON L4N 9V9



R ESO NANCELTD RMD Expedition

Optical Solutions & Technologies

Pointing and Calibration Assembly (PACA) Controls

The Expedition has an automatic scanner which can sweep across an angular range for plume profiling
etc.

Scanner angle ¢|0.00 Start Angle

$/18.00 EndAngle
¢|0.25 Resolution
|144.D Scan Time (s)

|| Continuous Scan?
Reset When Done?
|| Annotate Scans?

Scan Progress - 0% I0.0 Remaining (s)

[ |Aute Dark ¢|300 Interval (s)

*Darks are alwavs taken before and after every scan regardless of setting

Fig. 13: The Pointing-and-Calibration-Assembly (PACA) controls section.

The scanner mirror position can be set using the AScan
well as a control. Simply drag the red needle to any angle between 0 and 180° and the scanner mirror will

move to that angle. 90° is defined as straight up - if the scanner were lying on a level surface. You can

also enter an exact angle in the input box directly below the gauge.

For scanning operations, you need to specify a start angle, stop angle, and scan resolution. The scan
direction depends on the start and end angles; a scan is always performed from start to end. The
maximum resolution the scanner motor is accurate to is 0.25°. The resolution must be an even divisor to
the start and end angles. The software checks for this and will not allow a scan to be performed until this
criterion is met. The scan time indicator is calculated based on the spectrometer acquisition time and the

number of scanning steps. When a scan is set up proper |
gauge to initiate the scan. A progress bar shows the scan progress, and an indicator shows the remaining
time | eft before the scan completes. At any time durin

that the scan can only be restaesseld and not resumed wh

There are a few toggles that modify the behavior of a
checked, the start and end angles automatically switch when the scan completes and a hew scan starts

immediately. This effectively tells the system to continually sweep back and forth between two angles.

When fiReset When Done?0 is checked in conjunction with
back to the start angle when a scan has finished and s
checkbox governs whether comments are automatically added to the graph at the beginning and end of

each scan, which can be very useful when perusing an exported data file and looking for interesting

scans.
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TEC Controls

The thermoelectric controller for the spectrometer is designed to accurately hold a specified temperature.
There are three main temperature readings in the Expedition software: the spectrometer itself, the hot-
side of the TEC, and the cold-side of the TEC. The actual temperature set-point is for the cold-side, which
means the spectrometer will always be warmer than this.

TEC Control QFF(_ S ON

20.10 ,
420  Set-Point (C) <lpes 1)

37.03 Exhaust (C)

Fig. 14: The TEC controls section of the Recorder tab.

The TEC controls are very simple, and consist of a single temperature set-point, a power switch, and two
temperature indicators for the hot & cold-sides. When the TEC switch is turned off, the TEC hardware

indicator light will turn red to remind you

it is off. As long as the hot-side temperature remains below 70° C

the system will hold that temperature. If that temperature is exceeded the system shuts off power to the
TEC and informs the user with a message dialog.
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GPS Tab

The RMD Expedition is a complete platform for remote gas sensing and includes a built-in GPS system.
This tab of the software is dedicated to location information and track-logging.

B! RMD Expedition

Fle | [Recorder Tab] [Spectrometer Tab] [GPS Tab] [Settings Tab] | -StoreDark- | -Store Reference-
External Power | 15.31 Volts ‘ _) Power 0 TEC ‘ /_) Saturation /J Dark _) Ref | _) GPS ‘ Status: IAcquiring... Acq Timer 0.3
q A - ile 1% C\D: tts and SettingsiHiorvarth's Lair\DesktoplGPS Test ]
44.377955  Latitude (Decimal) | Speed Over Ground (Ka}) 15: TlteuGeoedreds) | ™" QR 10oc menis St gala v L DeskiopicPs Tesl =
79.720833 Longitude (Decimal) b 50 75 100 - RIS IS A‘RMD
4114 0 D > i 4 150 - View Altitude (m)4y 100 Fly to View
g Sl ( egrees) 0\ 90/ View Tilt (O - 90) ¢ 45 Rotate View to Match Course
2.4 Speed km/h v! \ _ y
7 - . 180 ‘ write kML File [l ' | Launch Google Earth '
283 Altitude m vl o
*Google Earth must be instaled!

Resonance L.td.

Optical Solutions & Technologies

From this tab the user can view position, course, speed, and altitude information. The speed and altitude
units can be changed to a selection of units using the drop-down box to the right of the indicators. There
is a speedometer present which can be useful for moving acquisitions, such as in a car looking straight up
for plumes, and also a compass for the same reason.

Note: The speed and course information is only available when the system is actually in motion,
otherwise they remain fixed and will not update.
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KML File (Track-Log) & Google Earth

The upper-right section of the GPS tab is dedicated to a track-log that is formatted as a *.kml file. All GPS
information is already saved in the main data log, but a *.kml format has the benefit of being opened
natively by Google Earth. This allows the Expedition software to pass GPS position information in real-
time directly to Google Earth, which results in a fully-functional moving-map system.

File Edit View Tools Add Help

v Search

Fly To | Find Businesses I Directions |

Flytoe.q, 37 25.818'N, 122 05.36' W

-Q

v Places

4 Eé My Places
b [V] £ Sightseeing Tour
Make sure 3D Buildings
layer is checked
4 [V Temporary Places
> V1@ RD Expedition

] -
v Layers Earth Gallery » |
+ @ 2 Primary Database -
> @ P Borders and Labels
Places
» = Photos
[T = roads =
b (8 30 Buildings
b @0 Ocean
b [F ¥% 5

Fig. 16: Google Earth displaying a *.kml file loaded from the Expedition software.

The APl acemark Namedo control sets the name of the beac:
Altituded control sets the height of the viewpoint abo
angle from the earthds mThremdlFltyhe obe&/aeawnw ichevcikdwead.t ogg
Google Earth uses the previous 3 parameters to adjust the camera with every position update. The

ARotate View to Match Courseo is an additional viewpoi
rotation such that Aupod is always the current heading of t
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Settings Tab

This tab of the Expedition software is primarily for the error log, but it also contains some crucial functions
such as the ALog Datao toggl e.

Fie | [Recorder Tab] [Spectrometer Tab] [GPS Tab] [Settings Tab] | StoreDark- | -Store Reference- |

External Power [17.15 V0|t5| ( Jpower | JTEC | | )saturation | JDark |_)Ref | @ cps | stetus: [acauiring... Acq Timer | 1.9

E Enables data logging. Every parameter is saved to a file found in the "Autologs” directory {below) and prepended with the date and time the program was started. This mode ensures that no

data is ever lost due to a crash. If specific regions of data are desired, use the File —> Export Data... menu command. This directory should be cleaned out every once in a while to avoid using
excessive amounts of hard-drive space.

Application Path % C:\Hjorvarthl\Resonancet [RMD! Software\64-bit
Data % c:HjorvarthilResonance’ RMDY Software\64-bitidata
Autologs % C:iHiorvarthiResonancet RMDY Software\64-bitydatal Autologs) 10-09-2013 12;27;10.652 Autolog.xds

QOld Settings ' C:\Hiorvarth|ResonancetiRMDY Software|64-bitidataOld Settings

Error Logs % C\HjorvarthResonance! RMDY Software|64-bit\datalEror Logs

Other Settings
I_System Annotation Colour

Error Log

Fig. 17: The Settings tab.

The various working directories the software uses is also present here, which are described in the table
below:

Directory Description
Application Path The directory where the Expedition executable is installed.
Data The fAdatao folder within the Apgdders
for Autologs, old Settings, and Error Logs
A directory dedicated to the Autologs that are generated by the Expedition
Autologs
software.
. A directory dedicated to backup or
Old Settings each time fASave Set thAiFniglsedd inmse nsue.l ect
A directory dedicated to any error logs that are written while the Expedition
Error Logs . ;
software is running.
Under ®Othémgso, there is also a colour box tihat is us

which are comments added by the system automatically and not by the user, such as the beginning and
end of a scan.
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Data Logging

One of the most important features of the Expedition software is its logging function. With every new
acquisition new data is appended to an AAutologo file
This file uses the same format as the exported data file but with the advantage that it is being continually

appended to instead of written all at once. This ensures that any software crash or interruption does not

result in lost data. There is an option to turn data logging off in the settings tab, but this is not

recommended by Resonance Ltd.

Error Logging

Another important Expedition software implementation is the automatic error logs that are written
whenever errors or warnings occur. These logs are also prepended with a time-stamp and initiated on
program startup, so there will always only be a maximum of one error log per software session. Under
normal use these logs will probably never need to be examined, but in the case of debugging they can be
invaluable for identifying problems.
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Adjusting X & Y Scales

X and Y scale adjustments are made simply by highlighting the maximum or minimum value on either
scale and entering a new value. The graph instantly sn:
leave its focus.

L
-21.0 " -1400.0
205 -1380.0
1 1 ||_2d-0 :13580
B = 0 = O A
B

Fig.18:Changing the spectromet sgalegatuaaphds maxi mum Y

For the recorder graph, however, the time (X-scale) has enhanced functionality.

Min Max

: Aia7  Aiasz | Auto
Time Scale | ¥ s ¥ oo0e

Controls
/! Recent "l"l Mins

Fig. 19: The recorder ggcaqdodtnlsenhanced ti me (X

You may specify an absolute x-scale minimumandma x i mum or you may toggle fAAut o0

AAut oo is checked, the software wi |staleuwsteil dutoreaticallpeci fi ed
choose a maximum value such that all future data is alwayson-s cal e. When fARecento is ch
software automatically adjusts the X-scale such that the last x minutes worth of data is always displayed,

where x is specified in minutes by the AMinsd control
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