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Introduction
Thank you for purchasing the EI-Thermo software.
This manual describes basic operating procedures for the EI-Thermo software.
Please read the manual before using the EI-Thermo software.

Disclaimer
This manual may be updated without prior notice to allow improvements.
While we have taken greatest care in creating this manual, occasional errors and omissions may
remain that, even if discovered, cannot be corrected immediately.
All copyrights to this manual belong to E.I.SOL Co., Ltd. The manual may not be reprinted or
reproduced, in part or in whole, without consent from E.I.SOL Co., Ltd.
Copyright © E.I.SOL All rights reserved.
Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States
and other countries.
LabVIEW is a registered trademark of National Instruments.
Other company names and product names listed in this manual are trademarks and the
registered trademarks of the respective companies. TM and ® marks are not used in the text.

1

Introduction

Scope of software license
The term software here refers to the software in question (EI-Thermo software) and related
printed materials (operation manual and other documents).

License Agreement
The customer may use the software only on one PC.

Copyright and Disclaimer
E.I.SOL retains ownership of the software as well as copyrights and all intellectual property
rights to the software.
E.I.SOL shall not be held liable for any loss of profits, indirect damages, or consequential damages
suffered by the customer. E.I.SOL shall not be responsible for any damages arising from damage
liability claimed against the customer by third parties.
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Chapter 1 Overview

Chapter 1 Overview
1.1 Overview
EI-Thermo software (“the software” hereafter) is an application software developed for use with
the Apiste infra-red thermography FSV-2000. The software has a varied range of functions,
including real time display and the ability to save and play back thermal images. This versatile
application has many uses.

1.2 Deliverables
The software is delivered on a USB memory drive. The USB memory drive contains an installer,
documentation, license information, ant other necessary items.

Caution

Please store the USB memory drive to avoid loss. Keep in mind that lost USB
memory drives will not be reissued.

Caution

Be sure to avoid deleting files from the USB memory drive.
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1.3 USB dongle (copy protect key)
The delivered USB memory drive functions as a USB dongle (copy protect key). Before booting
the software, insert the delivered USB memory drive into the PC. Never remove the USB memory
drive until you have exited the software application.
Before removing the USB memory drive, perform the procedures needed to safely remove the
hardware and eject the media.

1.4 Operating environments
The software is confirmed to be compatible with the following environments. For non-Japanese
operating systems, please use the English version of the software.

OS
Windows 7

Professional SP1

Japanese

English

32bit

64bit

32bit

64bit

○

○

○

○

Windows 8.1

Professional

○

○

○

○

Windows 10

Professional

○

○

○

○

Caution

Keep in mind that the compatibility of the software has not been confirmed
for any operating systems other than those listed above.

Caution

Microsoft .NET Framework 4.6.1 or later must be installed as part of the
operating environment.

Caution

The PC monitor resolution should be WXGA (1366 x 768) or higher.
1000Base or higher supported as network port (Use in a WiFi
environment is not recommended.)
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Chapter 2 Setup
2.1 Installation procedure
Install the software as follows:
* The procedure for installing in Windows 7 is given as an example.
* For operating systems other than Windows 7, some of the displayed messages will differ,
but the basic operation is the same.
Step 1． Make sure that .NET Framework 4.6.1 is installed on the PC to be installed. To check
it, please start "Windows Start Menu" - "Control Panel" - "Program and Function".
After starting up, the following screen will be displayed, please check whether
Microsoft .NET Framework 4.6.1 is installed.

If the version of Microsoft .NET Framework 4.6.1 is outdated or not installed, Step 3.
Please execute.
If Microsoft .NET Framework 4.6.1 is installed, Step 3. Do not run.
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Step 2． Please attach the USB memory of the delivered item to the USB port of the PC.
Step 3． When the USB memory is recognized, the USB memory drive is added. Please install
Microsoft .NET Framework 4.6.1 from Windows Explorer.
If Microsoft .NET Framework 4.6.1 is already installed, do not install it in Step 4.

Run NDP461-KB3102436-x86-x64-AllOS-ENU.exe

Step 4． When the USB memory is recognized, the drive of the USB memory is added. run
setup.exe from Windows Explorer.

Run setup.exe
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Step 5． Running setup.exe displays the following screen:

Step 6． Click the [Yes] button in the screen above.

Step 7． In the following screen, click the [Next >>] button.
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Step 8． Click the [Next >>] button in the following screen to begin installation.

Step 9． Once the installation is complete, the following screen will appear. Click the [Finish]
button.

This completes the installation.
Important

Be sure to reboot Windows if you see the message “Reboot Windows.”
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2.2 Launch the EI-Thermo software
Once you have performed the Steps described in “2.1 Installation procedure,” the following item
is added to the Windows Start menu. Click the El-Thermo icon to launch the software.

Launch the EI-Thermo software.

* The El-Thermo icon will be added to the Windows desktop. You can also launch the software
by double-clicking this icon.
Once the software is launched, the following screen will appear:

Important

Before launching the software, confirm that the delivered USB memory drive is
inserted into the PC.
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2.3 Connecting the FSV-2000 controller and PC
The FSV-2000 controller and PC must be connected to a network. Follow the steps described
below to make the appropriate settings.
* The LAN cable can be either a straight cable or cross cable.
Step 1． Connect the FSV-2000 controller and PC with a LAN cable.
(A CAT6 compliant cable is recommended.)
Recommended
monitor resolution is
WXGA (1366 x 768)
or higher.

Recommended monitor
resolution is XGA (1024 x
768) or higher.

USB dongle
To USB port

To network port

Windows PC
・Windows7 Pro
・Windows8.1 Pro
・Windows10 Pro

1000BASE (GbE)

LAN cable (CAT6)

To ETHERNET port

Use the FSV controller remote control to set the
IP address of the FSV controller. A monitor is
required to display the setting screen.

The user must provide the LAN cable and the monitor and monitor connecting cable to be
connected to the FSV controller.
Step 2． Follow the procedures given in “FSV-2000 series Operation Manual - Setting the
IP address” to set the IP address of the FSV-2000 controller.
Caution

The command port number should always be 10010.

■ Example of setting the FSV-2000 controller
IP address setting： Set by user
IP address： 192 . 168 .

0 .

1

Subnet mask ： 255 . 255 . 255 .

0

Default gateway
Command port number：

：

0 .

0 .

0 .

0

10010
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Step 3． In accordance with the IP address of the FSV-2000 controller set in Step 2,
set the PC IP address
■ Example of setting the PC IP address (When using 192.168.0.2 as IP address)

Step 4． Make the settings for FSV-2000 Settings IP Address in the Settings tab in the right
hand screen of the software.

Example when using 192.168.0.1 as the IP address of the FSV-2000 controller
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Step 5． Click the Offline Button to switch to online mode.

Click here.

Once the system is switched to online mode, a thermal image will appear.

If you see an ERR message, check the IP address setting and network connection.
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Caution

When the FSV-2000 camera is operating, the

mark will appear in the

top left of the screen.
If you see this mark, thermal images will not be displayed.
Toggle to return to online mode from offline mode.

Mark indicating that FSV-2000 camera is operating
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2.4 Thermal image size setting
The size of thermal images cannot be set using the software.
Use the FSV-2000 controller main unit to select from the following three types of thermal image
sizes. (For detailed information on this procedure, refer to “FSV-2000 series Operation Manual Set the size of thermal image to shoot (Changing shooting speed)”).
・384×288 (camera frame rate 50 fps)
・320×240 (camera frame rate 50 fps)
・320×120 (camera frame rate 120 fps)
Caution

This software does not guarantee the above frame rate (fps).

* You can review the thermal image size currently selected in the software screen display.

The thermal image size currently selected is displayed here.
* In offline playback mode, the thermal image size of the
loaded file is displayed.
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Chapter 3 Screen names and functions
3.1 Main screen
③Monitor tab
④ROI tab
②Temperature scale panel
⑤3D Graph tab
⑥Settings tab

①Thermal image display panel

⑧Offline operations panel

⑦Operations panel

Function

Description

① Thermal image display panel

Displays thermal images.

② Temperature scale panel

Displays temperature scale settings, thermal image sizes,
and other information.

③ Monitor tab

Displays the temperature and other information of spots,
lines, and areas for which the ROI is set.

④ ROI tab

Used to make ROI settings

⑤ 3D Graph tab

Displays 3D graphs.

⑥ Settings tab

Used to make various settings

⑦ Operations panel

Used to perform ROI operations, differential image display,
ISOTHERM display, error display, and other operations

⑧ Offline operations panel

Used to perform offline operations

* Main screen minimum size (resolution) is 1366 x 768.
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3.2 Thermal image display panel
Displays thermal images obtained from the FSV-2000 controller and thermal images played
back in offline mode.

(1)

(2)

(3)

名称

内容

(1) Mouse cursor

Displays the position of the mouse cursor on the thermal image.

(2) Temperature display

Displays the temperature at the position of the mouse cursor.

(3) Max. temperature cursor

Displays the maximum temperature cursor at the position of the
maximum temperature on the thermal image.
The cursor is displayed only when Max Temp Cursor in the
Settings tab is ON.

3.3 Temperature scale panel
Displays temperature scale settings, thermal image sizes, and other information.

(1)

(2) (3) (4)

(5)

(6)

(7)

(8) (9)

(10)
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Name

Description

(1) Thermal image size

Displays the thermal image size currently set.

(2) AUTO Scale Button

Begins automatic detection of minimum and maximum
temperatures within the total thermal image area.

(3) MANUAL Scale Button

Enables

manual

setting

of

minimum

and

maximum

temperatures of the temperature scale.

Name

Input range

(4) Temperature unit

-

Description
Sets and displays the temperature unit (Celsius (C),
Fahrenheit (F), or Kelvin (K)).
With AUTO scale, displays the minimum temperature

(5) Minimum

-9999～9999

temperature

of the thermal image.
With MANUAL scale, sets the minimum temperature
of the temperature scale.

(6) Temperature

-

scale

Sets the temperature scale (rainbow 1/2/3, hot white,
hot black, or hot iron)
With AUTO scale, displays the maximum temperature

(7) Maximum

-9999～9999

temperature

of the thermal image.
With MANUAL scale, sets the maximum temperature
of the temperature scale.

(8) Emissivity

-

Button

Allows emissivity to be changed. (in offline mode only)
Emissivity is fixed at 1.00 in online mode.
* Emissivity can only be changed in offline mode.

0.10～2.00

(9) Emissivity

* After emissivity is changed, if data is loaded once
again, or the mode switches to online mode, emissivity
will return to 1.00.
Displays the type of FSV-2000 controller trigger

(10) Trigger type

-

currently set (One-Shot, Level, Continue, or Random).
* The trigger type cannot be changed using the
software.

Caution

Minimum and maximum temperatures are valid to one digit after the decimal point in the
range -999.0 to 999.0. If the temperature value exceeds 1,000 or falls below -1,000, the
decimal precision is assumed to be 0 places.
The above rule applies to all temperatures entered into the software.

Caution

When using the software, Trigger type must be set to Continue.
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3.4 Monitor tab
Displays the temperature data in the area for which the ROI is set.

(1)
(2)
(3)
(5)
(6)
(4)
(7)

(8)

(9)

Name
(1) Monitor panel

Description
This panel displays a total of 24 temperature values in eight rows
and three columns.

(2) ROI area names (24)

Displays the name of the area for which the ROI is set.

(3) Temperature values

Displays the minimum, maximum, or mean temperature in the

(24) or surface area

area for which the ROI is set.

(pixel count)

Displays the surface area (pixel count) of the temperature range
set for the area for which the ROI is set.

(4) Trend graph data
selection

Used to select the row, column, or line profile of the trend graph
data you want to display

(5) ON Button

Starts/finishes trend graph data display.

(6) Clear Button

Clears trend graph data.

(7) Trend graph

Displays the trend graph for temperature data.

(8) Scroll bar

When trend graph display is finished, the scroll bar is displayed.
You can display past trend graphs by moving the scroll bar left or
right. Up to 30,000 points of past data are stored to allow you to
review trend graph data for up to 30,000 points. Data predating
these 30,000 points is deleted.

(9) X-axis range change
slider

Move the slider left or right to change the X-axis range.
The X-axis range is from a minimum of 500 points to a maximum
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of 30,000 points.

3.5 ROI tab
Displays a list of created ROIs and ROI operation buttons.

(2)
(3)

(1)

(4)
(5)
(6)
(7)
(8)
(9)
(10)

(11) (12) (13) (14) (15) (16)

Name

Description

(1) ROI List

Displays a list of created ROIs.

(2) Undo Button

Undoes ROI operation.

(3) Edit Button

Starts/finishes ROI editing.

(4) Copy Button

Copies ROIs. (Spot ROIs cannot be copied.)

(5) Delete Button

Deletes ROIs.

(6) All Clear Button

Clears all ROIs.

(7) Save Button

Saves ROI data currently set to a file.

(8) Load Button

Loads the ROI data file and restores the ROI on the thermal
image.

(9) Line Profile checkbox

Used to select whether to save line ROI data

(10) Area checkbox

Used to select whether to calculate the surface area (pixel
count) within the temperature range set in the rectangular
area or polygonal area

(11) Lower threshold

Used to select whether to enable the lower threshold value

checkbox
(12) Lower threshold

Sets the lower threshold value.

(13) Compare Button

Used to select < or ≤
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(14) Compare Button

Used to select < or ≤

(15) Upper threshold

Sets the upper threshold value.

(16) Upper threshold

Used to select whether to enable the upper threshold value

checkbox

3.6 3D Graph tab
Displays 3D graphs.

(1)

(2)

Name

Description

(1) 3D graph

Displays 3D graphs of temperature data.

(2) Pick Up Button

Displays 3D graphs once more.
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3.7 Settings tab
Used to make various settings

(5)
(6)
(7)

(1)
(2)

(8)

(3)

(9)

(4)

(12)

(10)

(13)

(11)

(14)

(15)

(17)

(16)

(19)

(18)

(20)

(21)
(22)
(23)
(24)

■ Recording Settings
Name

Input range

Description
Sets the save destination folder path for thermal

(1) Save File Path

-

image files.
(Cannot be omitted.)

(2) File Name Header

-

Sets the header name to be added to the head of
the thermal image file name.
Sets the thermal image save interval. For
example, if the interval is set to 2, the files will

(3) Interval

1～

be saved once every two images. If the setting is
1, the files will be saved after each image is
captured.
Sets the maximum number of thermal images to
be saved.

(4) Limits

1～99999

Once the number of saved thermal images
reached the maximum, file saving will
automatically stop.

(5) Thermal File Type

-

Used to select the thermal image file format
Select from the following six formats:
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CSV/FSD/FSX/BMP/JPEG/PNG
(6) Thermal checkbox

-

(7) ROI Temp. checkbox

-

(8) Line Profile checkbox

-

(9) Priority mode checkbox

-

If checked, thermal images will be saved.
If checked, ROI measured temperature values
will be saved.
If checked, line profile measured temperature
values will be saved.
If checked, saving thermal images will take
priority over displaying thermal image.

■ FSV-2000 Settings
Name
(10) IP Address

Input range
-

Description
Sets the IP address of the FSV-2000 controller.
Sets the number of thermal images to skip.
For example, if the setting is 0, all thermal
images will be scanned continuously.

0～255

(11) Skips

If the setting is 1, one thermal image of every two
will be skipped.
The skip count setting can be used to adjust the
speed of thermal image shooting.

■ Shutter Correction Settings
Name

Input range

Description
If the Time Period Button is ON, the cycle timer
starts and a shutter correction command is sent

(12) Time Period Button

-

to the FSV-2000 controller at the intervals
specified in (14) Cycle (min.).
If the Time Period Button is OFF, the cycle timer
stops.

(13) Manual Correct
Button
(14) Cycle (min.)

1～1440

Sends a shutter correction command to the FSV2000 controller.
Sets the interval for sending shutter correction
commands.

■ Play Back Speed/ROI Color/Max Temp Cursor
Name
(15) Play Back Speed
(16) ROI Color
(17) Max Temp Cursor

Input range
1～120fps
-

Description
Sets the playback speed (fps) for thermal images
loaded in offline mode.
Sets the ROI line color.
Sets whether to display the maximum
temperature cursor on the thermal image.
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■ Differential Image
Name
(18) Master File Path

Input range
-

(19) SET Button

Description
Sets the path for the file that will be the master
image for the differential image.
Used to use the thermal image currently
displayed as the master image when playing back

-

data in offline mode
Click the SET Button to set the file path of the
thermal image currently displayed as the master
file path.

(20) CLEAR Button

-

Clears the master image file path.

■ Isotherm
Name
(21) Enable/disable

Input range

Description

-

If checked, Isotherm is enabled.

-

Sets the color of the temperature range.

checkbox
(22) Color of temperature
range
(23) Temperature range

-9999～9999

Sets the lower limit of the temperature range.

-9999～9999

Sets the upper limit of the temperature range.

lower limit
(24) Temperature range
upper limit
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3.8 Operations panel

(1)
(3)
(5)

(2)
(4)

(6)
(7)
(8)
(9)
(10)

Name
(1) Select Button

Description
When ROI editing starts (when the Edit Button on the ROI tab
is clicked), this is automatically ON.
* The Select Button is disabled and cannot be clicked.

(2) Spot Button

Places a spot on the thermal image panel.

(3) Line Button

Places a line on the thermal image panel.

(4) Rectangle Area Button

Places a rectangular area on the thermal image panel.

(5) Polygon Area Button

Places a polygonal area on the thermal image panel.

(6) ROI Display Button

Toggles ROI display ON/OFF on the thermal image panel.

(7) Differential Image Button

Displays differential images.

(8) Isotherm Button

Displays isotherm images.

(9) Error Button

Displays the error code when an error occurs.

(10) Slider Button

Slider Button to be used in offline mode
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3.9 Offline operations panel

(1)

(2) (3) (4) (5) (6) (7) (8) (9)

Name

(10)

Description

(1) Online/Offline Button

Toggles between Online/Offline.

(2) Data Load Button

Loads saved thermal image data.

(3) Data Save Button

Saves thermal image data.

(4) Data Playback Button

Plays back loaded thermal image data.

(5) Lead Position Button

Returns the thermal image data positon to the lead position.

(6) Back Button

Retrieves and displays the thermal image data one frame back.

(7) Stop/Resume Button

Stops or resumes playback of thermal images.

(8) Next Button

Retrieves and displays the thermal image data one frame
ahead.

(9) Stop Button

Stops playback.

(10) One-Shot Button

Saves a single thermal image to a file.
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Chapter 4 Changing the temperature scale
4.1 How to change the temperature scale
The temperature scale has the following six color pattern variations you can choose from:

Name

(1)

(2) (3)

(4)

(5) (6)

Temperature scale

(1) Rainbow 1
(2) Rainbow 2
(3) Rainbow 3
(4) Hot white
(5) Hot black
(6) Hot iron
Step 1． Click the temperature scale.

Click here.

Step 2． Click the temperature scale to display the following six patterns. Click the pattern you
want to select.

Click here.

In the example below, the temperature scale has changed from Rainbow 1 to Hot iron.
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4.2 How to change the temperature scale display type
The temperature scale can be displayed in two types: AUTO scale or MANUAL scale.
AUTO scale automatically detects the minimum and maximum temperatures of the thermal
image and lets you set the upper and lower limits of the temperature scale.
MANUAL scale allows arbitrary setting and display of the upper and lower limits of the
temperature scale.
Step 1． To toggle between AUTO scale and MANUAL scale, click the AUTO Button or
MANUAL Button.

Displays the maximum temperature automatically detected
in AUTO scale.

Switches to AUTO scale.

Displays the minimum temperature automatically detected
in AUTO scale.
Switches to MANUAL scale.
Switches to MANUAL scale.

Caution

The minimum and maximum temperatures displayed in AUTO scale are not always
the same as the values displayed by the FSV-2000 controller.

Step 2． Set the upper and lower limits of the temperature scale displayed in MANUAL scale.

Displays the minimum temperature set in MANUAL scale.
Displays the maximum temperature set in MANUAL scale.

In MANUAL scale, click the minimum or maximum temperature
display to enter the temperature value.
The temperature input range is from -9999 to 9999.

29

Chapter 4 Changing the temperature scale

4.3 How to change the temperature unit
Select the temperature unit from the following three options:
(1)

(2)

(3)

Name

Temperature scale

(1) Celsius (C)

Displays the temperature data in Celsius (C).

(2) Fahrenheit (F)

Displays the temperature data in Fahrenheit (F).

(3) Kelvin (K)

Displays the temperature data in Kelvin (K).

Step 1． Click the temperature unit.

Click here.

Step 2． Click the temperature unit to display the following three types. Click the desired type.

Click here.

In the example below, the temperature unit has changed from Celsius (C) to Fahrenheit
(F).
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4.4 How to change emissivity
Emissivity can be changed only in offline mode.
Step 1． Click the emissivity mark (ε).

Click here.

Step 2． Click the emissivity mark (ε). The background of emissivity 1.00 turns orange. Click to
enter the desired value when the background is orange.

Enter a value for emissivity between 0.10 and 2.00.

In this example below, the emissivity value has changed to 0.85.

Caution

If data is loaded once again or the mode switches to online mode, emissivity will
return to 1.00.
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Chapter 5 ROI operation
5.1 Overview
ROI stands for Region of Interest. It is used to specify the location on a thermal image for which
temperature and other information are required.
The following four types of areas can be set in ROIs:
Name

Description

Mark

Number of
items that
can be set

(1) Spot

Displays the temperature at a single point (spot).

(2) Line

Displays the maximum, minimum, and mean
temperatures along a drawn line.

(3) Rectangular
area
(4) Polygonal
area

99 spots
40 lines

Displays the maximum, minimum, and mean
temperatures inside a quadrilateral area.
Displays the maximum, minimum, and mean

40 areas

temperatures inside a polygonal area.

Caution

Up to 40 rectangular and polygonal areas (combined) can be set.
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5.2 From creating an ROI to displaying on a monitor
Described below is the procedure for creating an ROI and for displaying the temperature on the
Monitor tab:

Create a Spot, Line, Rectangular area, or
Polygonal area.

The new ROI will be added to ROI List on
the ROI tab.

Set conditions for displaying the
temperature on the Monitor tab.

Set conditions for displaying the
temperature on the Monitor tab.
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5.3 ROI name automatic allocation
The name of the new ROI is automatically allocated by the software.
ROI

ROI Name

(1) Spot

Spot01、Spot02 ・・・ Spot99

(2) Line

Line01、Line02 ・・・ Line40

(3) Rectangular

Area01、Area02 ・・・ Area40

area
(4) Polygonal area

Area01、Area02 ・・・ Area40

Caution

The ROI name cannot be changed.
Rectangular areas and polygonal areas are recognized as a common area and are
assigned the same name.
The ROI names in ROI List are displayed in the order “Spot → Line → Area,” and
from 01 in ascending order.
When an ROI is deleted, the number for the deleted ROI is treated as a blank number
and is then allocated to a newly created ROI.

■ Example of ROI List containing one each of Spot, Line, Rectangular area, and Polygonal area
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5.4 How to create a new ROI
Described below is the procedure for creating a new ROI:
ROIs can be created when the software is in the following states:
1. A thermal image is displayed in online mode.
2. A thermal image is displayed in offline playback mode.
Caution

If the ROI operation buttons appear in gray, only the ROI currently selected is
displayed.
ROI operations can only be carried out when the ROI tab is displayed.

Step 1． Click the button for the type of the ROI you want to create.
ROI

Button

(1) Spot
(2) Line
(3) Rectangular area
(4) Polygonal area
Step 2． Create the ROI on the thermal image.
■ How to create a Spot
Click the location on the thermal image at which you want to create the Spot. A cross mark
+ will appear.
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■ How to create a Line
Click and hold down the mouse button at the location on the thermal image at which you
want to start the line, then drag to the point at which you want to finish the line, then drop.

■ How to create a rectangular area
Click and hold down the mouse button at the location on the thermal image at which you
want to start the rectangular area, then drag to the point at which you want to finish the
area, then drop.
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■ How to create a polygonal area
Click the location on the thermal image at which you want to start the polygonal area.
To automatically join up the starting point and ending point, double-click near the starting
point.

Caution

Complex polygons whose lines intersect may not be correctly recognized as areas.
We recommend against creating excessively complex polygonal areas.
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5.5 How to edit an ROI
Described below is the procedure for editing an existing ROI:
Caution

While an ROI is being edited, you cannot move from the ROI tab to another tab.

Step 1． Select the ROI you want to edit from ROI List and click the Edit Button.
Select the ROI you want to edit and click the Edit Button.

Step 2． The selected ROI is displayed in red. Click the Edit Button to display the ROI of the
color selected under ROI Color in the Settings tab. Click the line of that ROI to show
the editable section with a circular mark f the color selected under ROI Cobutton at the
○ mark, then drag and drop to edit the ROI.
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○ mark clicked, dragged, and dropped

Step 3． Click the Edit Button to confirm the operation.

The above operations complete the ROI edit operation. While this explanation assumed a Line,
the same basic edit method applies to Rectangular areas and Polygonal areas.
■ Undo Button
Click the Undo Button to cancel an operation and return to the most recent previous state.
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5.6 How to move an ROI
Described below is the procedure for moving an existing ROI:
Step 1． Select the ROI you want to move from ROI List and click the Edit Button.
Select the ROI you want to move and click the Edit Button.

Step 2． The selected ROI is displayed in red. Click the Edit Button to display the ROI of the
color selected under ROI Color in the Settings tab. Click the line of that ROI to display
the

mark. Click and hold down the mouse button at the

mark, then

drag and drop to move the ROI.
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Step 3． Click the Edit Button to confirm the operation.

The above operations complete the ROI move operation. While this explanation assumes a
Rectangular area, the same basic move method applies to other ROIs.
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5.7 How to copy an ROI
Described below is the procedure for copying an existing ROI:
Step 1． Select the ROI you want to copy from ROI List and click the Copy Button.

Select the ROI you want to copy and click the Copy Button.

Step 2． Click the Copy Button to display a copied ROI close to the original ROI. A new ROI
name will be added to ROI list.

ROI name added

ROI copied

The above operations complete the ROI copy operation. While this explanation assumes a
Rectangular area, the same basic copy method applies to Line and Polygonal ROIs. (Spot ROIs
cannot be copied.)
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5.8 How to delete an ROI
Described below is the procedure for deleting an ROI:
Step 1． Select the ROI you want to delete from ROI List and click the Delete Button.
Select the ROI you want to delete and click the Delete Button.

The above operations complete the ROI deletion operation.
To delete all ROIs, click the All Clear Button.
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5.9 How to change the ROI drawing line color
To change the ROI drawing line color, change the ROI Color item in the Settings tab.

Click to display the color selection panel.

Choose the desired color from the color selection panel.
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5.10 How to save and load an ROI
The software saves data for created ROIs to files. ROIs are automatically restored the next time
you launch the software. In addition, you can save data for created ROIs to separate files, then
load and restore the saved ROIs any time you need it.
■ How to save a ROI
Step 1． Click the Save Button.
Click the Save Button.

Step 2． Click the Save Button to display the following dialogue box. Enter the file name and
click the OK Button.

Enter the file name and click the OK Button.
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■ How to load a ROI
Step 1． Click the Load Button.
Click the Load Button.

Step 2． Click the Load Button to display the following dialogue box. Select the desired file
name and click the OK Button.

Select the desired file name and click the OK Button.
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The ROI data is loaded, and the ROI is restored.
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5.11 How to display ROI temperature data on a monitor
The temperature data for created ROIs can be displayed on a monitor. Up to 24 data values of up
to five types can be displayed, as shown in the table below.

Current

Minimum

Maximum

Average

Surface

temperature

value

value

value

area

(1) Spot

○

×

×

×

×

(2) Line

×

○

○

○

×

(3) Rectangular area

×

○

○

○

○

(4) Polygonal area

×

○

○

○

○

ROI

* The minimum value is the minimum temperature value on a ROI line or in an ROI area.
* The maximum value is the maximum temperature value on an ROI line or in an ROI area.
* The mean value is the mean temperature value on an ROI line or in an ROI area.
* The surface area is the surface area of the temperature range set under ROI Option in the
ROI tab.
Described below is the procedure for displaying ROI temperature data on a monitor:
Step 1． In the Monitor tab, click the column you want to display.

Here, click the first column in the first row.
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Step 2． Click the column you want to display to display the following dialogue box. Select the
ROI and type of data you want to display and click the OK Button.

Select the ROI you want to display on

Select the type of data you want

the monitor.

to display on the monitor

Click the OK Button to display the maximum temperature value for Area 01 on the monitor.

The maximum temperature value for Area 01 will be displayed on the monitor.
S。
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5.12 How to judge ROI temperature data
You can set conditions for judgements of data displayed on a monitor and display a warning for
data that is out of range. The warning display changes the background color of data displayed on
the monitor to red.
Described below is the procedure for setting conditions for data judgement:
Step 1． In the Monitor tab, click the column for which you want to set judgement conditions.

Click the column for which you want to set judgement conditions.

Step 2． Click the column for which you want to set judgement conditions to display the following
dialogue box. Check the Decision checkbox, set judgement conditions, and click the OK
Button.

Check the Decision checkbox.

Set judgement conditions.

Caution

Set judgement conditions for the surface area within a range of 1 to 999999.
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The maximum temperature data for Area 01 is not within judgement conditions (90.0°C to
95.0°C), so the data background color is displayed in red.
The data background color is displayed in red.

S。
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5.13 How to display ROI temperature data on a graph
The temperature data for an ROI being displayed on a monitor can be displayed on a graph.
Described below is the procedure for displaying ROI temperature data on a graph:
Step 1． Select the row, column, or line profile you want to display on a graph.

Click Row 1 to select it.

Step 2． Click the ON Button. Once the ON Button is clicked, trend graph display begins.
Click the ON Button once again to stop trend graph display.

Click the ON Button to start/stop trend graph display.
S。
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Caution

When Line Profile is selected, the ON Button and Clear Button are not displayed. The
graph is always displayed.

Caution

When the temperature and surface area are displayed on a graph at the same time,
the Y axis unit is scaled so that it can refer to both the temperature and surface area
(pixel count).

5.14 How to display the ROI temperature range surface area
(pixel count) on a monitor
In the case of an ROI for a Rectangular area or Polygonal area, the surface area (pixel count) of a
designated temperature range can be calculated and displayed on a monitor.
Described below is the procedure for displaying the ROI temperature range surface area on a
monitor:
Step 1． From ROI List, select the ROI for which you want to display the temperature range
surface area. You can now make ROI Option settings.

Select the ROI you want to display.
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Step 2． Check the Area checkbox and set the temperature range using ROI Option items.

Check the Area checkbox.

Set the temperature range.

The surface area within the temperature range will be displayed in the Monitor tab.

The surface area is displayed on the monitor.

54

Chapter 6 Saving data

Chapter 6 Saving data
6.1 Overview
The software can save thermal images, ROI temperature data, and line profile temperature data
displayed on the screen to files. Additionally, the saved thermal images can be played back in
offline mode.
■ Types of data that can be saved
Data type

File format

(1) Thermal image data

CSV/FSD/FSX/BMP/JPEG/PNG format files

(2) ROI temperature data

CSV format files

(3) Line profile temperature

CSV format files

data

Caution

CSV format files are text format files.
FSD format files are FSV-2000 format binary files.
FSX format files are old Apiste format binary files.
BMP/JPEG/PNG format files are image format files but do not include
temperature.
Only thermal images in FSD and FSX format can be played back in offline mode.
If a thermal image is saved in FSX format, the thermal image size is limited to
320 x 240. (A 320 x 240 area from the center of the thermal image is extracted
and saved.)
Caution

Saving thermal image data in CSV format files will generate large files that cannot
be processed to be saved in real time. If you need to save thermal image data in CSV
format files, we recommend saving them first in FSD format, then loading the FSD
format files in offline mode and recording them in CSV format.
Caution

If you have anti-virus software installed, the data files saved by the software may be
subject to checks, and the data saving speed may drop noticeably. If so, you may need
to change the settings for the anti-virus software or take other action.
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6.2 File names and folders for saved data
Described below are the naming conventions for file names and folders for saved data.
Folders below the Save File Path folder are automatically created by the software when recording
starts.
■ Folder names
Save File Path

*1

FileNameHeader_YYYYMMDD_HHMMSS_On[_OneShot]
CSV/FSD/FSX/BMP/JPG/PNG

*3

ROI

*4

ROI Settings

*5

LineProfile

*6

FileNameHeader_YYYYMMDD_HHMMSS_Off[_OneShot]

ROI Settings

*2

*7

*8

*1 Save File Path is the path set under Save File Path in the Settings tab.
*2 FileNameHeader_YYYYMMDD_HHMMSS_On[_OneShot] is the YYYYMMDD_HHMMSS
folder when recording starts.
FileNameHeader_ is the text string set under File Name Header in the Settings tab with an
underscore. If File Name Header has not been set, no text or underscore is added.
If a file is saved with One-Shot, “_OneShot” is added to the file name.
*3 CSV/FSD/FSX/BMP/JPEG/PNG is the folder whose name is selected under Thermal File Type
in the Settings tab. Thermal image data files are saved in this folder.
*4 This is the ROI folder. ROI temperature data files (CSV) are saved in this folder.
*5 Individual ROI settings information files (ROI.set) are created here.
*6 This is the Line Profile folder. Line profile temperature data files (CSV) are saved in this folder.
*7 FileNameHeader_YYYYMMDD_HHMMSS_Off[_OneShot] is the YYYYMMDD_HHMMSS
folder when offline recording starts. For offline recording, this folder is created below the folder
56

Chapter 6 Saving data

for which the data is being loaded.
*8 The ROI settings information files saved in “5.10 How to save and load ROI” are created.
■ File names (thermal image files)
File format

File name

(1) CSV

File Name Header_YYMMDD_HHMMSS_fff.csv

(2) FSD

File Name Header_YYMMDD_HHMMSS_fff.fsd

(3) FSX

File Name Header_99999.fsx

(4) BMP

File Name Header_YYMMDD_HHMMSS_fff.bmp

(5) JPEG

File Name Header_YYMMDD_HHMMSS_fff.jpg

(6) PNG

File Name Header_YYMMDD_HHMMSS_fff.png

* FileNameHeader_ is the text string set under File Name Header in the Settings tab with an
underscore. If File Name Header has not been set, no text or underscore is added.
* YYMMDD_HHMMSS_fff is the year (two digits), month, and date; hour, minutes, and seconds;
and milliseconds.
* 99999 is a serial number from 00001.
* When an FSX format file is selected, the text string “S” is automatically added to the file name
header.
■ File name (ROI temperature data file)
File Name Header_ROI.csv
■ File name (Line profile temperature data file)
File Name Header_LineProfile01.csv
* “01” indicates the ROI (Line) name number.
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6.3 How to save thermal image data
Described below is the procedure for saving thermal image data:
Step 1． Set conditions for saving thermal image data.

Set the save file path.
Set the file name header.
Set the thermal image save interval.

Set the maximum number of thermal images to be saved.
Set the thermal image save file format.
Check the Thermal checkbox.

Step 2． Click the Data Save Button. Once the Data Save Button is clicked, data saving begins.

The file name and serial number appear during recording.
Click the Data Save Button.
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Step 3． To stop data saving, click the Stop Button. If you do not click the Stop Button, data
saving will stop once the number of saved thermal image data files reaches the number
set under Limits.

Click the Stop Button.
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■ Results of saving thermal image data
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6.4 How to save ROI temperature data
Described below is the procedure for saving ROI temperature data:
Step 1． Set conditions for saving ROI temperature data.

Set the save file path.
Set the file name header.
Set the thermal image save interval.

Set the maximum number of thermal images to be saved.
Set the thermal image save file format.
Check the ROI Temp checkbox.

Step 2． Click the Data Save Button. Once the Data Save Button is clicked, data saving begins.

The serial number appears during recording.
Click the Data Save Button.
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Step 3． To stop data saving, click the Stop Button. If you do not click the Stop Button, data
saving will stop once the number of saved data reaches the number set under Limits.

Click the Stop Button.

■ The ROI thermal data file (ROI.csv) format is as follows:
Emissivity,1.00
Unit,C
Header1
Header2
00001,yyyy/mm/dd,hh:mm:ss.fff,Data1,Data2,Data3・・・・・・・・・
00002,yyyy/mm/dd,hh:mm:ss.fff,Data1,Data2,Data3・・・・・・・・・
00003,yyyy/mm/dd,hh:mm:ss.fff,Data1,Data2,Data3・・・・・・・・・
:
:
:

Emissivity: Emissivity at the time data was saved
Unit:

Saved temperature data unit

Header 1: ROI names recorded in ROI List in the ROI tab are listed, separated by commas.
Header 2: Data names and units are listed, separated by commas.
Data row:
[Spot] Serial number, year/month/date, hour:minutes:seconds:milliseconds, temperature
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[Line] Serial number, year/month/date, hour:minutes:seconds:milliseconds, maximum
temperature, minimum temperature, mean temperature
[Area]

Serial number, year/month/date, hour:minutes:seconds:milliseconds, maximum
temperature, minimum temperature, mean temperature[, surface area]
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6.5 How to save line profile temperature data
Described below is the procedure for saving line profile temperature data:
Step 1． Set conditions for saving line profile temperature data.

Set the save file path.
Set the file name header.
Set the thermal image save interval.

Set the maximum number of thermal images to be saved.
Set the thermal image save file format.
Check the Line Profile checkbox.

Step 2． Click the Data Save Button. Once the Data Save Button is clicked, data saving begins.

The serial number appears during recording.
Click the Data Save Button.
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Step 3． To stop data saving, click the Stop Button. If you do not click the Stop Button, data
saving will stop once the number of saved data reaches the number set under Limits.

Click the Stop Button.

■ The line profile temperature data file (LineProfile01.csv) format is as follows:
Emissivity,1.00
Unit,C
Header1
00001,yyyy/mm/dd,hh:mm:ss.fff,Data1,Data2,Data3・・・・・・・・・
00002,yyyy/mm/dd,hh:mm:ss.fff,Data1,Data2,Data3・・・・・・・・・
00003,yyyy/mm/dd,hh:mm:ss.fff,Data1,Data2,Data3・・・・・・・・・
:
:
:

Header 1: Line profile pixel numbers are listed, separated by commas.
Data row: Serial number, year/month/date, hour:minutes:seconds:milliseconds, temperature,
temperature, temperature...
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6.6 One-Shot save
Described below is the procedure for saving data with a single Button click (One-Shot), instead
of saving data one after another:
Step 1． Set data saving conditions.

Set the save file path.
Set the file name header.
Set the thermal image save interval.

Set the maximum number of thermal images to be saved.
Set the thermal image save file format.

保存したい項目をチェックします。

Step 2． Click the One-Shot Button. Once the One-Shot Button is clicked, the data is saved once
only.

Click the One-Shot Button.

The serial number appears.
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■ Save method when clicking One-Shot Button repeatedly
If the One-Shot Button is clicked repeatedly, the data is saved in the following ways:

Data type
(1) Thermal image data

Action
In online mode, data is saved to the same folder
as the first time, but with a different file name.
(In the case of FSX format files, saved under the
file

name

but

with

the

serial

number

incremented by 1.)
In offline mode, data is saved under the same
file name as the file first saved, and the previous
data is overwritten.
(2) ROI temperature data

Added to CSV file and saved

(3) Line profile temperature

Added to CSV file and saved

data

* The following operations cause the repeat operation to be reset.

Change the setting for File Name Header in the Settings tab.
Change the setting for Thermal File Type in the Settings tab.
Change the status of the checkbox (check/uncheck) for the data to be saved under Select
in the Settings tab.
Change the setting for Interval value in the Settings tab.
Change the setting for Limits value in the Settings tab.
Change the setting for Skips value in the Settings tab.
Change a differential image or master file in the Settings tab.
Add, Delete, Edit, Copy, Undo, or Load ROIs.
Change the setting for ROI Option in the ROI tab.
Change data displayed in the Monitor tab.
Turn differential image mode on or off.
Change the temperature unit.
Change emissivity (in offline playback mode only).
Save one after another in the ordinary way, not with One-Shot.
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Chapter 7 Offline operations (data playback)
7.1 Overview
Described below is the procedure for playing back thermal images in offline mode:
The following three types of thermal image file formats can be played back:

Data file format
(1) FSD (FSV-2000 format binary files)
(2) FSX
(3) JPEG files saved on the FSV-2000 controller

7.2 How to load data
Step 1． Switch to Offline mode.

Toggle the Online Button to switch to Offline mode.
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Step 2． Click the Data Load Button.

Click the Data Load Button.

Step 3． From the dialogue box, select the folder to be loaded.

Click the Current folder Button.
Select one file and click the Open Button to load just the selected file.
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■ The thermal image data is loaded, and the leading thermal image data is displayed.

Caution

There will be a momentary pause in playback immediately after the thermal image data
is loaded. You cannot click the Data Playback Button during this time.
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7.3 How to play back data
You can play back thermal image data by repeatedly loading and displaying the thermal image
files.
Described below is the procedure for playing back data:

Button

Action
Plays back thermal image data and lets you save thermal images being
played back.
Plays back thermal image data.
Returns thermal image data to the playback start position. Displays
the leading thermal image data.
Displays the immediately preceding thermal image data.
Restarts playback of the thermal image data.
Displays the next thermal image data.
Stops data playback.
Slider Button
Use the slider Button to scroll through the thermal image data.
* You can also scroll with the mouse wheel.
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7.4 How to save data played back
When you save the thermal image data being played back, the following folder is created in the
folder of the data being loaded.
FileNameHeader_YYYYMMDD_HHMMSS_Off[_OneShot]
* FileNameHeader_ is the text string set under File Name Header in the Settings tab with
an underscore. If File Name Header has not been set, no text or underscore is added.
* If a file is saved with One-Shot, “_OneShot” is added to the file name.
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Chapter 8 How to display differential images
You can display differential images for the recorded master images and thermal images.

8.1 How to display differential images using One-Shot save
Step 1． Save the thermal image currently displayed with One-Shot.

Check the Thermal checkbox.

Click the One-Shot Button.

Step 2． Record the image saved with One-Shot as a master image.

Click the Folder Button.

Click the Folder Button to display the File Select dialogue box. From there, select
the file saved with One-Shot.
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The selected One-Shot image is recorded as a master image.

Step 3． Click the DIFF Button to display the differential image.

Click the DIFF Button to display the differential image.
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8.2 How to display differential images using the SET Button
Step 1． Record a thermal image currently displayed in offline mode as a master image.

Click the SET Button.
Click the SET Button to record the current thermal image as
the master image.

Step 2． Switch to online mode and click the DIFF Button to display the differential image.

Click the DIFF Button to display the differential image.
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Chapter 9 Isotherms
9.1 Overview
A section included in a specific temperature range of a thermal image can be displayed in a
designated color, in order to give an enhanced view of the thermal image. Up to five isotherm
locations (1 to 5) can be set. (If temperature ranges overlap, the one with the lower setting number
will take precedence.)
Described below is the procedure for setting isotherms. (This example shows how to set a single
isotherm.)
Step 1． Set an isotherm.

Check the 1 checkbox.
Set the temperature range.
Set the color for this temperature range.

Step 2． Click the ISO Button to display the isotherm thermal image.

Click the ISO Button.

The section in which the temperature range is 95.0°C to 96.0°C
is displayed in white.
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Chapter 10 Error codes
10.1 Overview
If a software error occurs, the ERR Button on the control panel will blink red or yellow.
Click the blinking ERR Button to display the error code.

Click the ERR Button to display the error code.
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10.2 List of error codes
Error
Code
1

Description
Input parameters invalid

Occurrence example
No file path is set under Save File Path in the Settings
tab.
The file path set under Save File Path in the Settings tab
contains invalid characters.
The file name header set under File Name Header in
the Settings tab contains invalid characters.

5

File open error

ROI.csv or LineProfile**.csv is currently open, and
cannot be overwritten.

7

File path invalid

The file path set under Save File Path in the Settings
tab is invalid.

9

Disk full

The save destination disk is full.

54

Network address invalid

The IP address is not in a valid format.

56

Network timeout error

The IP address setting is wrong.
The network cable was disconnected when online mode
started.
Network cable was disconnected during communication.

59

Network connection error

63

The IP address setting is wrong.
The network cable was disconnected when online mode
started.
Network cable was disconnected during communication.

66

Network conflict error

I attempted to connect multiple PCs simultaneously to
one FSV - 2000.
→EI-Thermo used for one FSV-2000 on one PC please.

5001

FSV-2000 command error

～

Some other error occurred during communication with

5100
5101

FSV-2000 main unit was operated during online mode.
the FSV-2000 controller.

File format error

The file is corrupted.
A jpg file other than a jpg file saved with the FSV-2000
controller was selected.

5102

File format error

A file format other than fsd, fsx, or jpg was selected.

5103

Save file format not selected

No save file format was selected when you clicked the
Data Save Button.

5104

Reserved
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5105

Save File Path invalid

The selected path is invalid or blank.

5106

Differential image master

The selected path is invalid.

file load error

No differential image master file exists in the selected
path.
The differential image master file is corrupted.

5107

5201

Differential image master

The sizes of the master image and the measured (loaded)

file size mismatch

image do not match.

FSV-2000 shutter correction

FSV-2000 shutter correction has failed.

error
5998

Public key load error

Manual shutter correction is disabled.
Public key file could not be loaded at startup.
Public key file could not be found or is corrupted.

5999

License error

No dongle in USB port
Dongle does not contain license files or the files are
corrupted.
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