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IR FlexCam S® User Manual

Preface

The IR FlexCam S® is one of the FlexCam family of handheld portable infrared
cameras — IR FlexCam Pro®, IR FlexCam T® and IR FlexCam S®. The IR
FlexCam family of cameras are battery (or auxiliary AC} powered; wilh built-in
image storage via a removable CompactFlash card and varying degrees of on-
screen temperature measurement and image analysis. Images can also be
output from the cameras as TV-compatible video for presenlation purposes.

The IR FlexCam S® has an on-camera cenler point temperature measurement.
Images can be saved in a JPEG format and when transferred to a PC, the image
center point temperature mark and value are included in the JPEG Image.

The IR FlexCam S® comes with a Microsoft Windows® compatible software
program for your PC called FlexView Report™. This compuler program can be
used to view images, re-stored them elsewhere, and printed them, The program
also provides the abilily to prepare cuslom reports containing the infrared
graphics, center peoinl temperalure, an imporied visible CCD image and
comments.

Scope

This Manual provides instructions for initial setup, operation and care of the
Infrared Solutions' IR FlexCam S® handheld imaging radiomeler. 1l consisis of
an introductory section followed by six chaplers which describe 1) the operator
inlerfaces and conlrols, 2) the camera hardware design features, 3) camera
selup procedures, 4) camera operation, 5) image interpretation and 6) a
discussion on the camera optics. In addition lhere are four appendices with
useful informalion on thermography. Though the document presents
troubleshooting tips, it is not a maintenance and repair manual. The theory of
infrared technology is presented, where necessary, to help with target selection
and image captures.
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Unpacking
The IR FlexCam S* comes in a rugged custornized carrying case packed in a
heavy corrugated shipping container with foam packing.

Unpack all equipmenl and account for each item using the shipping papers.
Inspect compaonents for damage. If damage is noted, please notify the freight
carrier and Infrared Solulions Customer Service immediately [lelephone
(800)760-4523].

Operating
- Manual &
Literature

__ Batteries
Neck Strap
Memory Card

IR FlexCam S*
Camera —

FlexView Report™
Software

Auxiliary AC
Power Unit

Caution
Care should be taken in handling the IR FlexCam S® camera. Allhough the
radiometer is a rugged instrumenl, it should be handled like any sophisticated
camera equipment.

The lens is made of Germanium, a material transparent to infrared radialion. It is
coated wilh a mullilayer antireflection coating for the 8 to 12 ym wavelength
range. [t should be lreated with care. To clean the lens, use lukewarm waler
and mild detergent {lvory Liquid or Liqui-Nox) and a soft cotton malerial. Rinse
with clean lukewarm water and dry lightly with soft clean cotion. If wiping streaks
remain, use reagent grade Acetone or reagent grade Methanol Alcohol. Soak
corner of clean, soft cotton with acetone or alcohol and wipe gently. Germanium
lenses and windows may also be cleaned using reading glasses cleaning
tissues. Rub lighlly wilh the cleaning tissues to avoid damage to the optical
coaling.
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Quick Start

1} Charge balttery — see procedure in paragraph 3.1 on page 8.

2} Install charged battery in camera — see procedure in paragraph 3.2 on
page 9.

3) install memory card in camera — see procedure in paragraph 3.4 on page
10.

4) Turn on camera — see location of Power switch, item 10 on page 2.

9) Set emissivity to 0.95 {factory setting} which is representative of many
targets like painted surfaces — see procedure in paragraph 5.2 on page

6) Set background temperature to the ambient room temperature (factory
selting is 68F) — see procedure in paragraph 5.3 on page 32.

7) Remove lens cap and point camera toward targel.

8) Frame the targetimage on the display.

9} Click the Scale Button — see location of Scale Button, item 16 on page 2.

10) Focus camera lens — see procedure in paragraph 4.2 on page 21.

11} Capture an infrared image - see procedure in paragraph 4.3 on page 22.

12) Read temperatures in the infrared image — see procedure, paragraph 5.4
on page 33.

13) Save the thermogram (infrared image) for later use — see procedure,
paragraph 4.4 on page 22.
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Chapter 1: Camera Interfaces and Controls

Chapter 1: Camera Interfaces and Controls
Camera functionality is described in detail in chapters 2 through 6. The purpose
of this chapter is to introduce he user to lhe look and feel of the IR FlexCam S*.

The IR FlexCam S* has several direct access buttons, a menu syslem, image
display, removable memory card and video output. The buttons and menu
syslem are designed to be readily accessible for quick and easy operation of the
camera. The IR FlexCam S* has two programmabie bultons that are gasily
programmed for direct access to menu functions that are used most often by an
individual camera operator. The location of the camera interfaces and controls
are shown in the following paragraphs along with a description of their function.

1.1 Interfaces and Controls Found on Camera Front and Top

1 Lens Infrared germanium lens with manual focus.
2  Freeze Frame Button used to pause and/or save an image frame,
Button and to toggle back to lhe video mode. Also used to

close out the menu page and return the camera to
an operating mode (same as an OK click).
3 Video Portand RCA video jack used to connecl camera loa TV or
Cover video monitor, plus protective cover.
4  Memory Card Slot for CompactFlash card and ejection button,
Slot and Cover  plus prolective cover.
5  Neck Strap Pins for attaching neck and/or shoulder strap.
Mount

IR FlexCam S* User Manual
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Chapter 1: Camera Interfaces and Controls

Interfaces and Controls Found on Camera Back

Mouse
Controller
Crosshair
Button

Programmable
Button No. 1
Programmable
Button No. 2
Power/Standby
Switch

Reset Switch

Auxiliary Power
Port
Communication
Pors

Battery Latch
Display
Scale Button

Mouse Click
Butfon

Menu Button
Auxiliary Device
Mount

Used to control position of the mouse pointer in the
images and text menus.

Used to cycie through three displays: a) no cenler
crosshair or box, b) center crosshair with cenler
temperalure, ¢) center crosshair with center
temperature and cenler box.

Programmakile to different menu functions, see
paragraph 3.9 on page 14.

Programmable to different menu functions, see
paragraph 3.9 on page 14.

Used to turn camera on and off and to place the
camera in a low-power standby mode lo save
batlery power.

Hidden switch to reset camera. Can be accessed
with a paper clip.

Connection port for AC-lo-9 volt-DC power
adapter.

Standard host and client USB ports used for
communications between camera and computer
and peripherals.

Used 1o remove battery.

320 by 240 pixel sunlighl-readable color display.
Used to re-scale the color palette to the maximum
and minimum temperatures in currenl image.
Performs mouse click (“Enter” function) for the
Mouse Pointer.

Used o access the Menu mode.

Available for mounting auxiliary devices.
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Chapter 1: Camera Interfaces and Controls

1.3 Interfaces and Controls Found on Camera Bottom

20

20 Tripod mount Standard % - 20 lhreaded hole for mounting camera on

triped.

21 Battery 7 volt lithiurn-ion battery for primary power.

22 Backup Coin cell battery to power camera nonvolatile memory
Battery and and clock. And a connector used to interface compuler
Breakout wilh camera during manufacture. For factory use only,
Connector do nol open.

1.4 Display Nomenclature

In addition to the thermal image itself each image can display a number of data
ilems either individually or in combination. Below is a display wilh all lhe image
nomenclature identified. Please note that the user has control over which
nomenclature is displayed as described throughout this manual.
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Chapter 1: Camera Interfaces and Controls

* R20040913_0265

0 Fz’

(055 680 |09-13-04 1104612 |°F

VAN A

Center Box Cenler 50 by 50 pixe! box defining a sub area of the

and its targel used to selectively control scaling of the image by

Temperatures | eliminating the rest of the image from the scaling process

Programmable | lcons for the two programmable bultons, F1 and F2, and

Butlons' icons | location to click for changing the buttons' function

Emissivity Used by camera to calculate center point lemperatures
and localion lo click for changing the emissivity value

Background Used by camera to calculate center point temperatures

Temperalure | and location to click for changing background
temperature

Dale Current date and location to click for changing dale

Time Current 24 hour time and location o click for changing
tirne

Temperature Used lo display center point lemperature unils and

Units localion to click for changing the temperature units

Power Source

Icon indicating AC power ar baliery level and location to
click to identify remaining time lefl with current battery
charge

Color Palelte

Palette used in current displayed image and location to
click for cycling through the different color palettes
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Chapter 1: Camera Interfaces and Controls

10 | Paletie Maximum and mnimum relative temperatures of the
Temperalure | paletle and location to click to change limits of a fixed
end points relative temperature range

11 | Center point Average temperature of the center most group of 4 pixels
Temperature

12 | Mouse Pointer | Mouse pointer lo peint out specific spot in image and for

selecling menu items

13

Image Name

Name based on an assignable prefix, date image was
taken and a sequencing number
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Chapter 2: Camera Hardware Design Features

Chapter 2: Camera Hardware Design Features

The IR FlexCam S* is designed to be compact, flexible, rugged and easy lo
operate. It has a five-inch display module that can be positioned for optimal
viewing by the operalor while the lens/sensor module is free to be rolated into
position to caplure the targel image. The modules can be adjusted for viewing
the display comfortably while monitoring targets in difficull positions such as on
the ceiling, hidden above high objecls or hidden under low obstacles. Nole in the
pictures below how the display module and the lens/sensor medule can be
positioned relative to each other for optimum viewing comfort.

The modules can be adjusted so the camera display and control buttons are
positioned for comfortable deskiop image analysis. The camera can also be
mounted on a tripod for continuous monitoring of a single location. See pictures
below.
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Chapter 2: Camera Hardware Design Features

The IR FlexCam S* is powered with a long life lithium baltery that is not subject
to charge capacity loss from the practice of pariial charging. The camera can
read Lhe remaining charge capacily of the batiery and presents that value to the
operator pictorially and in terms of minutes of remaining camera run time.
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Chapter 3: Camera Preparation

Chapter 3: Camera Preparation

3.1 Battery Charging

The IR FlexCam &' comes with a batlery charger thal works with 100 to 240
volts 50- or 60-Hertz AC input. It has a recalibration fealure foer maintaining
correct capacity monitoring with the camera.

1) Connect the universal switching
power supply 1o an AC wall outlet with
the line cord. An adapter for the wall
outlet may be needed in some non-
USA countries. Connecl the power
supply to the dual bay battery charger -
- model FLX 3002.

2) Insert battery into one of the battery
charger bays. Charging takes up to 3
hours. The LED indicator in fronl of
each bay conveys charging status.

OfFf: No ballery detected

Green Flashing: Fast charging

Green Solid: Fully charged

Yellow Flashing: Recalibrating

Yellow/Green:  Recalibraled

Yellow Salid: Slandby

Red Flashing:  Error
Two batleries will charge sequentially.
The second battery rernains in standby
mode until the firsl battery is charged.

3) Generally the battery may require
recalibraling ence a month depending
on usage. Recalibration enables IR
FlexCam S* to more accurately display
remaining battery charge. To
recalibrate a ballery, use the left bay
and press the recalibrale bulton on the
fronl face. Recalibralion can lake up to
16 hours. The battery in the right bay
can be charging while the left battery is
being recalibrated. A wamning popup
window appears on the camera display
when {urning a camera on with a
baltery thal needs recalibration.
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Chapter 3: Camera Praparation

3.2 Installing and Removing Battery from Camera

1) Align the baltery in the batlery slot
(ilem 21 on page 3) such that lhe side
with terminals and |alch slots face the
back of the camera. Press battery into
place until the latch closes. Do naot use
excessive farce. If it does not snap inlo
place, lry reversing the battery.

2) To remove lhe battery from the
camera hold the camera upright and
move the battery latch {item 14 on
page 2) to the left. Position either hand
to catch the battery as it releases from
the camera.

3} Catch battery and release the
baltery latch.

When a battery powers the camera, a baltery symbol will appear in the far righi
panel of the task bar. The remaining charge capacity is indicaled graphically in
green. Click on the batlery icon with lhe mouse to obtain an eslimate of the
remaining camera run time available with the current batlery charge.

3.3 Using AC Auxiliary Power
A universal switching power supply is supplied with the IR FlexCam S* to enable
powering the camera from an AC source.

IR FlexCam S* User Manual 9



Chapler 3: Camera Preparation

1) Connect 1he universal swilching
power supply to an AC wall oullet with
the line cord. An adapter for the wall
outlet may be needed in some non-
USA countries. This universal AC-lo-
DC power supply converls 100 to 240
AC-volt, 60- or 50-Heriz input to 9-volt
DC outpul.

2) Loosen and rolate the rubber cover
for the power port {(item 12 on page 2)
out of the way, Aftach the 9 DC-volt-
power plug to the camera power port.
Caution: The cable plug uses an outer
sleeve latch to strongly secure the
plug. Puli the latch back before
inserting or removing the plug.

When AC powers the camera an AC syrmbol will replace the battery icon in the
far right panel of the task bar.

3.4 Installing and Removing the Memory Card
The IR FlexCam S* camera is supplied with a remavable CompactFlash memory
card. This card will hold several hundred images and is reusable.

1) Loosen and rolate the rubber cover
for the memory card slot (item 4 on
page 1) oul of the way. Insert the
CompaclFlash card into lhe camera
memory card slot. The card front label
should face loward the back of the
camera and Lhe little red arrow should
point down into the camera body.
Push the card firmly into place to
ensure good electrical connection. Do
not use excessive force. Try turning
\he card around if it does not press inlo
place easily. Close the cover.

IR FlexCam S* User Manual 10



Chapter 3: Camera Preparation

2) To remove the memory card open
the cover. Press the gjection button
down firmly lo ejecl the card. Grab the
card and pull it from Lhe card slot,
Close the cover.

3.5 Display Brightness

The IR FlexCam S" display has three levels of brightness. The display can be
cycled through the three levels of brightness lwo ways:

a) Changing the display brightness through the menu system:

1) Open the menu popup window by
pressing the Menu button

2) Click on “Camera Settings” in lhe
Menu window

3) Click on *Power” tab in the Camera
Setlings window

4} Select and click on the desired
brightness — Dim, Normal, or Bright
—in the Display Brightness pull
down menu

5) Click "OK" in the Camera Settings

window or press and quickly
release Freeze Frame button

fronsave—— DM
| Caerdar | Lens | Power |Fies | Locals | Mouss | Save |

[play Brightness  |Normal ' vl
High: Brightrants Tirmeout [y X
Sty Timsowt y

Standoy To OFf Timeout ]2rrh hd

Video Output Enbled [

b) Adjust display brightness with one of the programmable buttons (see
paragraph 3.8 on page 14 for details an how to program a button).

Toggle through the lhree levels of brightness by successively pressing the

programmed Brightness button.

Note: For maximum battery life, choose the dimmest setting that provides an

acceptable image.
3.6 Saving Power

The IR FlexCam $® has a power management function to extend the life of a
battery charge. One feature is to keep the intensily of the display al the
appropriate level. See paragraph 3.5 above for a discussion on selecting display
brightness. The camera has a means of limiting how long the display stays on
high brightness before the camera automatically turns the display brightness to

[R FlexCam S§* User Manual



Chapter 3: Camera Preparation

normal. This occurs automatically independent of any butlon or mouse aclion.
The high brightness level can also be set to stay on continuously.

Another feature of the power management funclion is that the camera will go into
a standby mode where il aulomatically shuts off the display if there is no button
or mouse action for a specified time inlerval. And, the camera can be set to
aulomalically turn off camera power after an additional specified time interval
when there is no button or mouse action. The display brightness time out,
Standby Timeout and Standby Lo Off Timeout functions are only applicable when
a battery powers ithe camera. When the camera is powered with AC Lhe timeout
fealures are disabled.

To set the power management time intervals:

1) Open the menu popup window by Ly I | > |

pressing the Menu button | Calorndar | Lerss | Power | Res | Locale | Mouss | Save |
2) Click on “Camera Setting" in lhe

Menu window Dipiay Brighiress. [Fomd ]
3) Click on “Power” tab of the Camera Hgh Brightness Tmenut. |15 sac :l.'

Selting window Starciy Teneout . (S p
4) Select and click on the desired time Standny To Off Teneout éﬂ"; [~

interval fram the list in the pull down & -

menus for a) “High Brightness V] 1 8

Timeoul®, b) “Standby Timeout”

and/or ¢) “Standby to Off Timeout”
of the Power tab

5) Click OK in the Camera Seltings
window or press and quickly
release Freeze Frame button

High Brightness Timeout limit is sel to 30 seconds, Standby Timeout lo 2 minutes
and Standby to Off Timeout to 5 minutes at the factary.

When the camera goes into lhe Standby mode (the display shuts down but the
camera remains on) the power button will begin flashing. To turn Lthe display
back on, press the power bulton and the camera will return to whatever Image or
menu mode it was in when it was put in standby.

3.7 Setting Temperature Units

Temperature units (Celsius, Fahrenheit, or Kelvin) can be changed two ways.
The easiest method is to click on the lemperature unit mark found in the second
panel on the right end of the task bar. This method can be used for all operaling
modes of the camera. The second method is to use the menu syslem:

IR FlexCam $* User Manual 12



Chapter 3: Camera Preparation

1) Open the menu popup window by
pressing the Menu button

2) Click on “Camera Setlings” in lhe
Menu window

3) Click on “Locale” tab in the Image
Settings window

4} Check the desired temperature
units button on the Locale tab

5) Click “OK" in the Camera Settings
window or press and guickly
release Freeze Frame button

Termparatura Urit: %“Fo-c O%
Lnguags [Ergihus 7]
Video Signal () PAL @ NTsC
Dedmal Syl @) Peried (O Comma

Date: ‘IMCH-W :I

Time: |HH:mm

The factory setting for temperature units is Fahrenheil (F).

3.8 Setting Date and Time

The IR FlexCam S® has an internal calendar and clock. The calendar is used in
naming saved images, see paragraph 5.11 on page 41. The clock is used to
record the time of day when a saved image is acquired. Both the date and time
are recorded in the image file and are accessed with lhe FlexView software
program. The Calendar tab used to set the date and time can be accessed via
the menu system or by clicking on the date or time in the Task bar, panel 4 and 5

from the left, respectively.

To adjust the calendar and clock via the menu system:

1} Open the menu pepup window by
pressing the Menu button

2) Click on “Camera Setling” in the
Menu window

3) Click on *Calendar” tab of the
Camera Selting window

4) Click on the Dale bullon in the
Calendar tab and adjust the
calendar in the popup window by
first selecting the month with the
right/left buttons and then click on
the day. The year can be changed
by clicking on the year at the top of
the popup window and adjusling
with lhe up/down buttons

4 {14 fﬁo«x

5 5 =

T ey 1 1
123456 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
2 23 2 2 27 28
% 33 :

Todayﬂ!"{ElDﬁ
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Chapter 3: Camera Preparation

5) Click on the hour natalion in the
Time box to set the 24 hour clock
hour with the up/down buttons
based on a

6) Click on the minute notation in the
Time box fo set the minule with the

up/down buttons

7} If seconds are included in the time
format click on the seconds notation
in lhe Time box to set the seconds

with the up/down buttons

Click “OK" in lhe Camera Settings
window or press and quickly
release Freeze Frame button

8)

The format of the date and time can be set to a number of conventions both USA
and international. This is done via the menu system:

1) Open the menu popup window by
pressing Lthe Menu butlon

Click on “Camera Seiting” in the
Menu window

2)

3) Click on “Locale” tab of the Camera

Selting window

4) Selecl and click on Ihe desired date
format from the lisl in the Dale pull

down menu of the Locale tab

Select and click on lhe desired time
format from the list in the Time pull
down menu of the Locale tab

Click OK in the Camera Seltings
window or press and quickly
release Freeze Frame button

5)

6)

camerasownas ——— [TEY|
[ Calreiar | Levs | Power | Fles | Loc= JMouse | save |

Tempersture Uit @ F O O %

Vidao Signal

The dale and time formats are set to MM-dd-yy and HH:mm:ss, respectively, at

the factory.

3.9 Programmable Function Buttons

Two buttons (items 8 and 9 on page 2) are programmable to several camera
functions. All functions except Inlernal Recalibration can also be exercised
through the menu system. These butlons are designed to make ofien-used

IR FlexCam $* User Manual
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Chapter 3: Camera Preparation

functions direclly available by a single bulton push. The more frequently used
functions wilt vary by operator and application so it is likely that different
operalors will want direct access to different functions.

3.9.1 Programmable Button Definitions

o
Y

._“Q'

Brightness: Used to quickly access the backlight brightness
adjustmenl: “Dim”, “Normal”, and “Bright”. Each time the function
button is pressed the nexl setling will take affecl.

oo

Browse Thumbnails: Used to guickly browse thumbnails of images
stored on the compacl flash card.,

[m{m|
fm]is]

Palette Visible: Used lo give quick access to toggling the palette bar
on and off lhe display.

Lens Properties: Used to quickly access the calibration rangeflens
seleclion page.

»;!?J@

Recalibrate: Used to perform an immediate calibration adjustment.

3.9.2 Assigning Programmable Buttons
Assigning a new funclion to the programmable buitons is easy and intuilive.

1) Click on the function icon for either
button that is displayed in the far left
panel of the task bar. A popup
menu appears lisling the functions,
with their icons, that are available to
be assigned to that button.

2) Highlight and click on the desirad
new function. The funclion icon
displayed in the {ask bar will change

L appropriately for that bution,

FIEFRZ 0.5 8al j0F-1604 (111307 R

All assignable functions can be assigned to either button. Browse Thumbnails is
assigned to button F1 and display Brightness to button F2 at lhe factory.

3.10 Selecting Calibration Range

For eplimum performance, different applications will require different lenses and
may require different lemperature calibration ranges. A single IR FlexCam T®
camera can be provided with different lenses and with alternale calibration
ranges for each lens. Calibration data for each lens and alternale temperature
ranges are stored in lhe camera memory.

To selecl the optimum lens type and best calibration range:

IR FlexCam S? User Manual 15



Chapter 3: Camera Preparation

Cametra Settings

1) Open the menu popup window by

pressing the Menu button ‘o | Lons [owsr | Fes | Loca | Mouss | Save |
2) Click on_"Camera Settings” in the Lars. [ZDmrE B =]
menu window Calration rangs
3) Click on "Lens" tab in the Camera @ 202120
Settings window a2 0-6620F

4) Select and click on lhe appropriate
lens from the Lens pull down menu
listin the Lens tab

5) Check the appropriate calibration
range button on the Lens tab

6) Click “OK" in the Camera Seltings
window or press and quickly
release Freeze Frame button

3.11 Changing Language
The IR FlexCam S? allows the user to change the menu and image display
language. The camera is set to English at the factory.

To change language:

7} Open the men popup window by

pressing the Menu button T e -]Kf‘* =
2) Click on “Camera Setiings” line of 1 P ® [Vouss | s
lhe menu window Tamparabae Lt @ F 0% O x

3) Click on “Locale” tab of the Camera
Selting window

4) Click on the Language pull down
menu on lhe Locale tab

5) Select and click on the desired
language in the Language pull
down list on the Locale tab

6) Click “OK" in the Camera Seltings
window or press and quickly
release Freeze Frame button

3.12 Setting Mouse Speed

The speed al which the mouse moves across lhe display and/or changes
numerical values and the sensitivity of the mouse button to that movement can
be adjusted from slow to fast.

To adjust lhe mouse speed:
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Chapter 3: Camera Preparation

1) Open the menu popup window by asetinos W
pressing the Menu button | Caloredar | Lers | Power | Hles | Locds | Mowse [Save )
2) Click on "Camera Settings"” line of
lhe menu window e L U
3) Click on "Mouse” lab of the Camera R
Setting window Siow Fast

4} Highlight and drag the Mouse
Sensitivity button on the Locale tab
to the desired speed or click on the
sensilivity bar in the desired slower
or faster direction

5) Click “OK” in lhe Camera Seitings
window or press and quickly
release Freeze Frame button

The rmouse is set to the fastest speed al the factory.

3.13 Saving and Retrieving Camera Settings

The camera settings (like palstte selection, temperalure units, power
managemenl, et¢.) can reside in 3 places — on the memory card, in the camera
nonvoiatile memory and in the camera operating memory. The camera always
uses the settings stored in the operating memory. When a camera is turned-on,
lhe setup parameters stored on the memory card are loaded into the camera
operating memory replacing any settings that may have been there. If a camera
is turned-on without a memory card or wilh a memory card that has no stored
selling, the camera will load the faclory seltings that are stored in nonvolalile
memory. These factory settings are permanent and cannot be changed except
at the factory.

Afler the seltings are loaded into the camera operating memory lhey can be
changed by exercising anyone or all of the various setting functions discussed
throughout this manual. The camera uses these new setlings as long as the
camera remains on. These changes are temporary and are not automatically
added to the memory card for laler use. A deliberate action in lhe menu system
— Save Settings to Compact Flash -- musl be taken to add changes to the setting
stored on the memory card. If the camera is turned off before exercising he
button, “Save Setlings to Compact Flash”, the changes will be lost,

If the camera setlings have been changed and you want to revert back to the
settings that are on the memory card you can reload them two ways. 1) You can
turn the camera off and back on which will load the settings stored on the card.
And 2) without turning the camera off you can load the setlings on the card into
the camera by exercising the menu function — Load Settings from Compact
Flash. You can also load settings from a different card than the start-up card by
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replacing the slart-up card with the alternate card and exercising lhe menu
funclion — Load Settings from Compacl Flash.

To save currenl carnera setting changes to the memory card:

1) Open the menu popup window by
pressing the Menu button

2) Click on “Camera Setting" in the
Menu pop-up window

3) Click on “Save” tab of the Camera
Setting window

4} Click on “Save Setllings to
*Compact Flash” butlon in lhe Save
tab

5) Click on *OK" in Camera Sellings
window or press and quickly
release Freeze Frame button

Camera Sathngs

s | | P | | U | ) 5 |

] Bave Bottigs to Compsct Fash |

!Lﬂumu‘ﬂ!fm‘ﬂ Compact th[

i Fieritarm Factory Sattngs ]

To reload camera settings from Lhe start-up memory card or to load camera
settings from a differenl card without wrning the camera off:

1) Open the menu popup window by
pressing the Menu button

2} Click on *Camera Setting” in the
Menu window

3) Click on "Save” tab of the Camera
Selling window

4) Click on “Load Settings from
Compact Flash” button in the Save
tab

5) Click on “OK” in Camera Settings
window or press and quickly
release Freeze Frame button

Camera gaLng; co
| Caond | Lors | Power | s | ocab | wouse | S |,

| Save Settings to Compart Flash |

Load Settings from % Flah
| oot tah

| Restore Factory Settings l

To load factory seilings start the camera without a memory card or if the camera
is already on and must remain on use lhe menu syslem:
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1) Open the menu popup window by
pressing the Menu bution

2) Click on “Camera Setting" in the
Menu window

3) Click on “Save" tab of the Camera
Selling window

4) Click on “Restore Faclory Settings”
butlon in the Save tab

5) Click on “OK" in Camera Settings
window or press and quickly
release Freeze Frame button

sateingy

| Calendr | Lans | Power | Fles | Locale | Mousa | Save |

| save settings to compact s |

‘ Load Settings from Compact Flash |

| Rastre Factoryﬁettlngs |

3.14 Video Output

The IR FlexCam S can output video of Lhe live, paused or saved images via the
video port (item 3 on page 1}. This video can be displayed on a TV, video
projector or video display. It can also be recorded on a video recorder. The
output can be set lo NTSC (American TV}, PAL (European TV) or turned OFF via
the menu system. With the video output tumed OFF the camera will use less

power, saving baltery charge.

Note: If a medern projector, display or TV is used that can display in either NTSC
or PAL, use lhe PAL setting. NTSC projections cut off the top and bottorn few
lines losing valuable display data such as the Task bar. PAL does not.

To turn on NTSC or PAL video output:

1. Open the menu popup window by
pressing lhe Menu button

2. Click on “Camera Setlings” in the
Menu window

3. Click on “Locale” tab in lhe Camera
Setlings windaw

4. Check the NTSC or PAL bution in
the Locale tab

5. Then select lhe Power tab and
check the Video Output Enabled
butlon

6. Click “OK” on the Camera Setlings
window or press and quickly
release Freeze Frame button

| ol | s ) Power | Fles | Locae |Mouss | Save |

TaneraweUnt: @ F O < O %
Language  |English US | v
Vidao Signal () paL NTSC
Decimal Symbd: @ Period O Comma

Datet Imd:l-w i I

A d
Time: |HH:mm |+
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To turn on and off the video output:

1.

Open the menu popup window by
pressing the Menu button

Click on "Camera Seltings” in the
Menu window

Click on “Power” tab in the Camera
settings window

. Check the Video Cutput Enabled

butlon to turn video output on,
uncheck it lo turn video output off

Click "OK" on the Camera Settings
window or press and quickly
release Freeze Frame button

OE

(o | ) Pt 7 | o s o |

Display Bightress. [Mormdl

Iigh Brghiness Timeout: |15 sac [t

Stancy To Off Timeout |10 min b
Virleo Dutzat Enablad %

Video is sel to NTSC and OFF at the factory.
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Chapter 4. Camera Operation
The IR FlexCam S® has lhree image modes {live-image, pause-image and
saved-image) and one menu mode.

* Live-lmage Mode —~ In this mode the camera displays a (live) video
image. When the camera is first tumed on it starts in this mode and will
conlinue in this mode until the operator exercises a mode change.

+ Pause-Image Mode - In Lhis mede a single live image frame is frozen on
the camera display. By pressing the freeze frame button (item 2 page 1)
for fess than 1/2 second, the camera goes into this Pause-Image mode
and the word “Paused” appears in the upper left corner of the display.

s Saved-Image Mode — In this mode images are saved on the
CompactFlash card as well as frozen on the display. An image can be
saved from any one of lhe image modes - Live-Image, Pause-Image, and
even resaved from the Saved-image mode. From any of the three modes
pressing the Freeze Frame bulton and holding it down for more than 1/2
second puts the camera in this mode. This mode also applies when a
previously saved image is retrieved and displayed on the camera display.
After an image is saved, press and release the Freeze Frame button in 1/2
second or less to reiurn lo Live-image mode.

« Menu Mode -- In this mode, information and setup menus are displayed
on the camera display. Pressing the Menu button (item 18 on page 2)
starts this mode by opening a popup menu on lhe camera display.

4.1 Turning the Camera On, Off and to a Standby Mode

To turn the IR FlexCam S® on, install a charged battery (paragraph 3.2 on page
8) and press the Power bullon localed to the lefi of the display (item 10 on page
2}. The camera will start in the live-image mode. During stari-up the FlexCam
S® logo will appear first and then a task bar at the bottom of the display. While
the task bar is showing, the camera stabilizes and performs self-calibration. This
stan-up process will take about 30 seconds to complete.

To save battery charge capacity while keeping the camera on, turn lhe display off
by pressing and immediately releasing the Power button. The camera will go into
a Standby mode and the power button will flash. Press the power bulton again lo
turn the display back on and the camera will return to whatever Image or menu
mode it was in when it was put in standby.

To lurn the camera off, press and hold the Power button down for 1.5 seconds.
Any paused unsaved image on the display will be lost. If the camera is in
Standby mode it must first be returned to one of the Image or menu modes,
before it can be turned off.

4.2 Focusing the Camera

The IR FlexCam S® uses manual focus. While holding the camera with both
hands and observing the live-image on the display, rotate the lens focus ring with
your right hand index finger as shown below. Rolate the lens unitil the image
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appears sharpest. Only slight movement will typically be required to optimize
focus.

4.3 Causing a Live-lImage to Pause without Saving the Image

To caplure and display a single frame (Pause-lmage mode) while in lhe Live-
Image mode press and immediately release the Freeze Frame bulion (item 2 on
page 1). The currenl Live-Image frame is frozen on the display and the word
“Paused” will appear in the upper left corner of the display. This frame will
remain on the display until a) the Freeze Frame bullon is pressed again to pul
the camera back into the Live-iImage mode or b) a previously saved image is
retrieved form lhe memory card and displayed on the camera display.

When leaving the Paused-Image mode, the captured frame will be lost unless it
is saved as described in the next paragraph 4.4 below. If a paused image is on
the display when a saved image is being relrieved from memory a popup window
will appear asking if you want to save the paused image giving you a second
chance not lose the image.

4.4 Saving an Image

Images can be saved two ways. The easiest way is to press the Freeze Fame
button for 1/2 second. Images from either the Live-Image mode or Paused-
Image mode will be saved lo the memory card. In the Live-Image mode the
image is saved to the memery card as well as frozen on the display. In the
Paused-Image mode the Paused-Image is saved lo the memory card.

When an image is saved to the memory card it is saved in the JPEG formal and
the center point lemperature reading, center box and cursor positicn showing in
the image on the camera display will be captured in the saved image. While the
image remains on the camera display different parameters, like emissivily,
background temperature, curser position, center box, pallet colers and pallet
span can be changed. However once the image is saved none of the
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parameters in that specific image can be changed lo provide alternate data for a
report.

The second method of saving an image is via the menu system. Il can also be
exercised from sither the Live-Image mode or Paused-Image mode:

1)} Open the menu popup window by
pressing the Menu bullon

2) Click on “Save Image” in the Menu
window Carnara Info

FLip F2- 0095 880 001304 |1ka7ED

@

Whenever an image is saved the image name is added to lhe display in the
upper lefl corner. See paragraph 5.9 on page 39 for details on the saved image
name.

It is recommended that you keep no more than 300 images and preferably less
lhan 50 on your camera’s CompaclFlash card. It is suggested that you
periodically move the images from the CompactFlash card to your desktop or
laptop PC.

4.5 Retrieving a Saved Image

All the saved images on the memory card in the camera can be seen on the
camera display as thumbnail images in pages of nine at a time. For a given
prefix lhe images will be presented in reverse order from the order in which they
were taken. The first image on the first page will be the last saved image of a
prefix grouping except in the case when you modify and resave an already saved
image. A modified and resaved image if saved as a new image will be places
next to the initially saved image. The prefix groupings are arranged in reverse
alphabetical order. Any one of the lhumbnails can be highlighled and opened to
fill the whole display. Saved images can be retrieved in two ways:

a) With the menu sysiem;
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1) Open the menu popup window by
pressing the Menu button

2} Click on “Browse Images”™ in the
Menu window

3) Selecl page with the desired image
by scrolling through the pages with
\he right/left arrows in the Task bar

4) Double click on image or highlight it
and click on the “Cpen” bullon in
the Task bar

A, B

IRZ0030610_{ DIIS IRMID EIJJZ [R20030610_0001

f%l b

IR20030607 0000 IR20030606_2409  [R20030606_2408

= H B

[R20030605_32670 IR20030604_0001

] [open]lCose] |

Paga1of 3

b) With one of the programmable buttons assigned to Browse images
(see paragraph 3.9 on page 14 for details on how to program butlons}:

1) Press the programmable Browse
Images button

2) Select page wilh the desired image
by scrolling through the pages with
the rightfleft arrows in the Task bar

3) Double click on image or highlight it
and click on the “Open” button in
the Task bar

See Browse Images window above

Note: With this second technigue you can close the open image and return
directly back lo the thumbnail images by pressing the Browse Images

programmable button.
4.6 Deleting Saved Images

Saved images on a memory card can be seen on the camera display as
thumbnail images in pages of nine at a time. Any one of the thumbnails can be
deleled two ways. Also all images can be deleted at once.

a) Delete a single image via the menu syslem:

1} Cpen the menu popup window by
pressing the menu button

2) Click on “Browse Images” in the
menu window

3) Select page wilh the desired image
by scrolling through the pages with
the right/left arrows in the Task bar
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4) Highlight desired image and click on

the “Delete” bulten in the Task bar

5) Confirm the deletion by clicking on
“Yes” in the popup window

6) Click on “Ciose” butlon in the
Browse window or press and
quickly release Freeze Frame
button

2 r D
f,'::ﬁ“ Ftlgg.'_a E

[R20030610 0003  IR20030610 0002  IR20030610_000[

R20030607_0000 [TPIERCIGIETE  [R20030606_2408

]
4 Hl

[R20020605_326870 TR20030604_000L [R20030602 _DO0S
Pegstofs e v | [Cpen]Cosm|  [Deleko |

b) Delete a single image with one of the programmable butions assigned
to Browse images (see paragraph 3.9 on page 14 for details on how to

program a bution):

1) Press the programmed Browse
Image button

2) Select page with the desired image
by scrolling through the pages wilh
the right/lefl arrows in the Task bar

3) Highlight the desired image and
click on the "Delele” buiton in the
Task bar

4) Confirm the deletion by clicking on
“Yes” in the popup window

5) Click on “Close” button in the
Browse window or press and

quickly release Freeze Frame
butlon

See Browse Images window above

All images on the memory card can be d

eleted at one time by:

1) Open the menu popup window by
pressing the menu button

2) Click on “Camera Seltings” in the
menu window

3) Click on “Files” lab in lhe “Camera
Settings” window

4) Click on the “Delete All" button in
the “Files” tab
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5) Confirm the deletion by clicking on | |EEckERalE

"ves” in the popup window | ot | Lo | Prawer | Fles [Locais | mease | sava | |
6) Click "OK" in the Camera Seltings |

window or press and quickly Fia Frafe | IR |

release Freeze Frame butlon . — BORB | Rt

r MN-ST*!LMWI Whard Whan

_ Deetedmage |

4.7 Internal Recalibration

The IR FlexCam S® has an internal calibration feature where it aulomalically
adjusts lhe camera electronics lo produce uniformity in the infrared delector array
lo maintain a high quality image. When the camera senses a significant change
in the temperature of the camera electronics and/or delector array or when it has
seen a very high temperature target it automatically exercises this funclion. A
shutter closes and the individual deteclor offsets and readout electronics are
adjusted. This takes two to lhree seconds. During an internal calibration a weak
double click will be heard in the camera and a popup window showing the word
“Calibrating” will appear in the image on the display. During this process the
image is frozen.

The camera operator has the oplion of forcing an inlernal calibraticn to occur
immediately by pressing a programmed calibralion button (See paragraph 3.9 on
page 14 for instructions on how to program one of the programmable butlons Lo
exercise the internal calibralion).

IR FlexCam §* User Manual 20



Chapter 5: Image Interpretation

Chapter 5: Image Interpretation

Image seltings such as color paletle, scaling, temperature units, center point
temperature, emissivily and the like can be changed to show different information
aboul an image. Changes can be made to these settings while the camera is in
the Live-Image mode or Paused-Image rmode. Setting changes made with Lhe
camera in these two modes will apply to images in those modes and to any
image saved from lhose modes as long as the camera remains or. When the
camera is turned off any setting changes not saved to lhe memory card will be
losl. See paragraph 3.13 on page 17 on how to save setting changes to the
memory card,

Changes made while lhe camera is in the Saved-Image mode will apply only lo
that specific image. Cnce the camera mode is relurned to Live-lmage mode or
Paused-Image mode the settings in place when the camera was lasl in either of
those modes will again apply.

If a new saved image is retrieved from the memory card, the seilings of the new
retrieved image and any changes to it will apply to that image only. Once an
image has been modified from ils previous saved state it can be re-saved
replacing the previous image or saved as a new image (see paragraph 4.4 on
page 21). Saved images that have been changed and not resaved will have an
asterisk {*) attached to their name. The asterisk is used to warn the camera
operator lhal the image settings have been changed and that they will be lost if
lhe image is nol resaved.

5.1 Adjusting Emissivity

Emissivity can be adjusted two ways. The easiest method is 1o click on the
emissivity value, second pane! from the left in the task bar, and raise or lower the
value with up/down mouse action. Click again to close the mouse aclion. This
method can be used for both Live-lImage and Paused-Image modes. The
second method is lo use the menu system:

1) Open lhe menu popup window by "“’[‘G' . ~ [CE3
pressing the Menu button Display | Emisswity [paistis |

2) Click on “Image Settings” in the

Menu window [0 |-

] I Emisshity: [ 0.95 [4] b

3) Click on “Emissivity” tab in the ourd Terp: [~ 680 E}j
Image Setlings wind

4) Use the rightfleft arrows to adjusl
the Emissivity or click on the value
and use the up/down mouse aclion
and click again to close the mouse
action
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5) Click “OK" in the Image Setlings
window or press and quickly
release Freeze Frame button

Emissivily values are adjustable between 0.01 and 1.00 with precision of 0.01.
This value along with lhe background temperature and target radiation measured
by the camera is used for both Live-Image mode and Paused-Image mode to
calculate larget center point lemperatures. The faclory setting for emissivity is
0.95.

5.2 Adjusting Background Temperature

Background lemperature can be specified two ways. The easiest method is to
click on the background temperature value, third panel from the left in the task
bar, and raise or lower the value wilh the up/down mouse action. Click on the
background temperature value again to close the mouse action. This method
can be used for both Live-Image and Paused-Image modes. The second
method is to use the menu system;

1) Open the menu popup window by Imags; Settings
pressing the Menu button

2) Click on “Image Seltings” in the
Menu window

ey | 095 4] ¢
Background Temp | 8.0 lEJ

3) Click on "Ernissivily” tab in the
Image Settings window

4) Use the right/left arrows to adjust
lhe Background Temp or click on
the value and use up/down mouse
aclion and click again to close the
mouse action

5} Click "OK" in the Image Settings
window or press and quickly
release Freeze Frame button I_

This background temperature along with emissivity and targel radiation
measured by the camera will be used to calculate target temperatures. The
factory setting for background temperature is 68°F.

5.3 Center Point Terperature Readings

The center point temperature can be displayed on the image in any one of the
lhree image modes, Live, Paused and Saved. In the Live-Image mode the
lemperature is monitored at 30 Hertz but displayed at 2 Hertz to make it more
readable. It is also available in the Paused-Image mode and in images saved
from the Live- or Paused-Image modes. Once an image is saved and removed
fram the camera display by going to another mode, the cenler point temperature
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can not be added to or removed from the saved image nor can any other
features of the saved image be changed.

The center point temperature is marked with a crosshair that represents the
center of the center most 4 pixels. The temperature value is the average
temperalure of those four pixels.

The easiesl method for turning on and off the center point crosshair and
temperalure value is to use the Crosshair bulton {item 7 on page 2). This butlon
cycles from a) no center point and no center box, lo b) center point with center
point temperature, to c) cenler point with center peoint temperature and center
box, and back lo a).

The center box and cenler point with center point temperature can be turned on
or off via the menu syslem:;

1) Open the menu popup window by o] x

pressing the Menu button Display Eil—r_igslj_tvll’ihja L
2) Click on “Image Settings™ in the [, Canter Paint [, Temperature Scale
Menu window [ Cnntes Bo (] Auto-Hide Tad: Bar

3} Click on “Display” tab in the Image
Settings window

4) From the list shown check Center
Point andfor Center Box if you want
them appear in the image, uncheck
those unwanted

5) Click *OK" in the Image Seltings
window or press and quickly
release Freeze Frame button

Unchecking the center poinl removes the temperalure digits and Lhe crosshair
marking the spot. The factory setting has cenler point femperature in the image
and center box turned off.

Extensions of the calibration range with approximate lemperature values are
provided so the camera operator can observe temperatures just beyand the
calibralion range. (See paragraph 3.10 on page 16 for a discussion on selecling
the calibralion range.) For example, the 0 lo 100C calibration range has an
approximate range extension from 0 to —20C and from 100 to 105C. When the
approximate sign (~} appears in front of the center point temperature digits it
indicales that the temperature reading is outside the selected calibration range
and that the accuracy may not be within the specified accuracy of the camera.

5.4 Color Palettes

The palette colors can be changed two ways. The easiest way is lo move the
mouse pointer to a position over the color palette and click until the image is
displayed in the desired colors.
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The second way is via the menu system:

1)

2)

3)

4)

5)

Open the menu popup window by
pressing the Menu button

Click on “Image Settings” in the
Menu window

Click on “Palette” tab in Image Adfstment Intervl

Setlings window

Select and click on the desired
paleite from the lisl in the Palette
pull down menu on lhe Palette tab

Click “OK” in the Image Setltings
window or press and quickly
release Freeze Frame button

The factory palette setting is Blue-Red.

5.5 Scaling the Color Palette Temperatures
Scaling of the color palette to image temperatures can be divided into three
categories:

a)

b)

c)

Auto scaling where the paletie termperatures are updates to the maximum and
minimum lemperatures in the image at a regular time interval. If the center
box feature is on the image, aulo scaling is done based on the temperalures
in the box and not on the whole image. This feature allows the camera
operalor 1o eliminale the scaling feature from an area in lhe image that is very
hot or very cold and of little interest.

The time between successive auto scaling is adjustable. For some operators
if the target temperatures are changing fairly rapidly, fast auto scaling can be
disconcerting. And for others if he time batween auto scaling is long it too
can be disconcerting. With lhe IR FlexCam S® this timing is adjustable from
Y4 second to 10 seconds.

Manual scaling by pressing the scaling button to fix the temperature range
based on the maximum and minimum temperalures in the image at the time
scaling is set. |If the center box feature is on the image, like in auto scaling,
the scaling is done based on the temperatures in the box and not on the
whole image.

Scaling to an arbitrary fixed temperature span.

Auto scaling is exercised via the menu system:
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1) Open the menu popup window by
pressing the Menu bulton

2) Click on “Image Setlings” in the
Menu window

3) Click on “Palette” tab in the Image
Setting window

“| 4) Check Lhe "Automatic Adjusiment™
butlon on the Palette tab

5) Select and click on the desired time
interval between auto scaling from
the list in the “Adjustment Interval”
pull down menu on the Paletle tab

8) Click “OK" in the Image Setlings
window or press and quickly
release Freeze Frame button

[rage Setss

The factory setling has auto scaling turned on to % second.

Manual re-scaling of the color palette to the maximum and minimum
lemperatures in an image is accomplished by pressing the Scale Button (item16
on page Z). This can be exercised al any time in any one of the three image
modes except when a saved image is retieved. The scaling is then fixed to the
temperalures in that image at the time re-scaling occurs. If the image
temperatures change again and the camera is not in Auto Scale mode the button
musl be pressed again if Lhe paletle is to remain scaled to the maximum and
minimum temperatures in the image. Again if the center box is showing the
scaiing occurs for the temperatures in the center box.

Setling the scaling to an arbitrary fixed temperature span can be accomplished
by changing the maximum or minimum temperature values of lhe color palette
that appears on the far right of the display.

1} Click the arrows at either end of the
palette bar and raise or lower the
value for that end of the paletie with
the up/down mouse aclion, The
arrow lurns green for the direction
in which the relative temperature is
being changed. When the
maximum or minimum value for the
camera calibration is reached lhe
arrow for that direction disappears.
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Note: Fixed temperature span widths can nol be set [ess than 5C or 9F.

5.6 Palette Saturation Colors

Colors are linearly mapped to temperature in all three image modes and for both
fixed and aulo scaling of the palette temperaltures lo color. Scaling to the
maximum and minimurm temperatures, whether auto or manual, uses the full
color palette to portray the temperatures in the image on the display at the time
the scaling occurs.

The same scaling of temperalures with color is maintained until a re-scaling
occurs. Following a re-scaling, if the camera measures a temperature greater
than the palette maximum lemperalure and/or a temperature fower lhan the
lowest palelie temperature the pixels with these measured exitreme temperature
will appear in saluration colors. These colors, shown in the table below, appear
on the ends of the palette color bar in the image.

Color Palette*

High Temperature
Saturation Color

Low Temperature
Saturation Color

Grayscale Red Blue
Grayscale Inverted Red Blue
Blue-red White Black
High-contrast Blue-green Dark Brown
Hot Metal White Black
Ironbow Green Tan
Amber Red Blue
Amber Inverted Red Blue

* Caolor palettes include grayscale palettes

If the maximum temperature of an image drops and/or the minimum temperature
rises after a scaling, some palette colors or shades of color will not be used in the
image until re-scaling occurs.

5.7 Hiding Color Palette and Task Bar

Both the task bar and pzlette can be removed from the display thus opening the
enlire display for viewing the image. By activating the Aulo-hide Task Bar
funclion, the task bar can be set to aulomatically disappear wilhin 3 seconds if
the mouse is moved off the task bar or if the mouse remains stationary on lhe
task bar. This function is turned on via the menu system:
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1) Open the menu popup window by
pressing lhe Menu button

2} Click on "Image Seltings” in the
Menu window

3} Click on “Display” tab in the Image
Settings window

4) Check the “Auto-Hide Task Bar”
button to turn the function on and
uncheck it to turn it off

5) Click “OK" in lhe Image Settings
window or press and quickly
release Freeze Frame button

T o] <
Dislay |Emishty | Paletta | =
[¥, Cexvter Paint [, Tamperature Scals
[, Canter Bax fq}Autu-HidE Tk Bar

To make the task bar reappear with the Aulo-hide function turned on move the

mouse to the bollom of the display.

The palette can be removed from the display two ways. The easiest way is to
assign “Palette Visible” to one of the programmabile buttons (items 8 and 9 en
page 2) which will toggle the paletle on and off the display. (See paragraph 3.9
on page 14 for details on how to program a button.)

The second way to remove the palette is via the menu system:

1) Open the menu popup window by
pressing the Menu button

2) Click on “Image Seltings” in the
Menu window

3) Click on “Display” tab in the Image
Setiings window

4} Uncheck the “Temperature Scale”
bulton in the Display tab to rernove
the Palette and pallel end points
from the image, check it ko add
them lo the image

5) Click "OK” in the Image Settings
window or press and quickly
release Freeze Frame butlon

e sotnss Y
Diay | Emissiity | Pasttn | =
[“~ Temperature Scala
v Auto-+Hide Task Bar

[+, Center Pont
[V Certer Box

The faclory setling has the pallet and pallet end points showing and the Auto-

Hide Task Bar function turned off.
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5.8 Naming an Image

Whenever an image is saved, the image name is added to the display in the
upper left corner. It consists of a prefix with zero o three alphanumeric
characters followed by an eight digit dale (yyyymmdd), then an underscore, and
a four digit sequencing number. The prefix is found in the memory card and
hased on whal was stored last on the card. If a new memory card with no stored
prefix is used to store an image, the prefix *IR” found in the camera nonvolalile
memory will be used. A prefix edilor, found in lhe Files tab of the Camera
Setlings menu, provides a means for changing the prefix.

5.8.1 Changing the Image File Prefix
To change lhe prefix used in the saved image name:

1) Open lhe menu popup window by Lty BERE _
pressing the Menu button | catorciar | Lors | Pawr | Fies [Locde | Mocss | Save |
2) Click on “Camera Settings” in the
Menu window papei | 0 R
3) Click on “Files” tab in the Camera Fie Sequencs | 0515 [ hesat
Setlings window
. Auto-Start Motation Ward Whan
4} Open Prefix Editor by clicking on (] Saving haaw Tmage
the “Edit” button of the Files Prefix
line in the Files tab | Oemtesimeges |

5) If you want no prefix highlight the
existing prefix and delele it by Cam
clicking on “Backspace”, or

Prefin Editor

6) Select and click on up 1o three | == e
alphanumeric characlers one at a 1{[2][3] 4| 5| 6] 7] 18| [8] |t RACKSPACE
lime in sequence from the lable @Ei@ ﬂﬂ Q Zl “BJ E] IE] &f@

7) Click an “OK” in the Prefix Editor |le][e]le] =] [F] s][n]lr] (5] [¢]
window’ L] ] o] ] o ) ] ] )

B) Click “OK” in the Camera Settings I r
window or press and quickly wix]v]lz] | ox || careal |
release Freeze Frame bulton

5.8.2 Resetting the Image File Sequence Number
To change the File Sequence Number used in the saved image name:
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1) Open the menu popup window by
pressing the Menu button

2) Click on “Camera Setlings” in the

Menu window

3) Click an “Files” tab in the Camera

Settings window

4} Click on the “Reset” button next to

the File Sequence number.

Click “OK" in the Camera Sellings
window or press and quickly
release Freeze Frame button

Camera Setbngs
[ Caendar | Lens | Power | les [Locde | Mouss | save |

Fle Prefix
Flo Sequance |

~ Auto-Start Notation Wizard When
- Saving New Image

Delgta al mages _]

5.9 Camera Descriptive Information

Dala describing the cameras are presented in two places -- the Camera Info
window of lhe main menu and the Info tab of the Image Settings window. The
Camera Info window presents data describing the currenl camera. The
Information (Info} tab of the Image Settings window presents data describing the
camera used lo capture the image currently shown on the display of the current
camera. The image, although shown on the current camera, may have been

taken with a different camera.

The Camera Info window has two tabs, Info and Battery. The Info lab lisls the
camera serial number, software versions, lens description, number of image files
on the memory card and the used and free space on the memory card. The
second tab, entilled Baltery, shows the power source, battery or AC, remaining
battery charge, batlery manufacturer, serial number and number of discharge

cycles.
Acquire the Camera Info data by:

1} Open the menu popup window by
pressing the Menu button

2) Click on “Camera Info” in the Menu
window

3) Click on the “Info” or “Battery” tab in
the Camera Info window

4) Click “OK” in the Camera Info
window or press and guickly
release Freeze Frame button lo
close the window

Camera Infa

Info |Battery |
Seri number: ALXS,03.06.010
Hrdware Revision: unknown

[ox

OCA Version Information:
Revision date: Sep 10 2004
Revision time: 14:35:42
OCA Verson: 1.6.1.9

DSP Versian Information;
Revision date: Sep 10 2004
Rewvision time: 14:54:06
DSP Versan: 1.9.0.0

I
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The Info tab of the Image Settings window presents the name of the camera
manufacturer, camera serial number, lens focal length and f-number, lens model
and serial number, camera calibration date and capture date and time for the
image showing on the display. Il also presents the version of software used for
managing the camera operation {OCA}) and lhe version for performing image
data processing (DSP). This data and therefore the Info tab in the Image
Setlings window is not available if the image on the display is live or a paused
image. But once the image is saved, the Info tab is available and this data is
permanenlly altached lo the file coniaining the image. Acquire this dala by:

1)} Retlrieve or save an image to the Image Seltings

camera display { Dy | Emi I'-"' ot f@
2) Open the menu popup window by amera Company Name: 15T —1

pressing the Menu button e .
3) Click on “Image Settings” in lhe ﬁmxﬁuh’“?ﬂ% F * 6

Menu window alibration date: 2004.09.13,1

Capture Date: 09-13-04 |

4) Click on “Info” tab in the Image RN Tine: 10:53:51 |

Settings window Version: 1.9.0.0 E
5) Click “OK”" in the Image Seltings

window or press and quickly
release Freeze Frame buiton to
close the window
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Chapter 6: Camera Optics

The camera has a 160 by 120 focal plane array. It uses microbolometer
delectors thal require no cryogenic cooling and responds to long wave infrared
radialion in the 8 lo 12-micron wavelength band, The detector elements are
square and located in a rectangular grid with 51-micron pitch. The optical path of
the camera includes a band pass filter to restrict the camera response to the 8 to
12 microns wavelength band. This wave band is selected to help the IR
FlexCam S* see low lemperalures, limit its response lo sun glints and limit the
influence of humidity.

IR FlexCam S* is provided standard with an 0.8 20mm focal length lens. The
lens is made of germanium and is antireflection coated for high transmission in
the B to 12 micron wavelength band. Two additional lenses are available, a wide
angle, 10.5 mm focal length 10.8 lens to caplure larger targets at short distances
and narrow angle, 54 mm focal length f1.0 lens lo capture small targels at long
distances. The FOV (Field of View) and IFOV (Instantaneous Field of View} for
lhe three lenses are listed in the following lable,

Lens Focal Length | Horizontal FOV Verlical FOV IFOV
(rmm} {degrees) (degrees) (degrees)

10.5 42.4 32.4 0.278

20 23.2 17.4 0.146

54 8.6 6.5 0.054

When alternate lenses are used, the camera requires allernate calibration data.
This alternate calibration dala is stored in the camera memory at the factory and
is selected via the menu system. See Paragraph 3.10 on page 15.

Spol size, expressed as a ratio, is another way of describing radiometer optics. It
is the ratio of the distance lo the target Lo the size of the measurement area seen
by a single detector. Il is commonly used to describe point radiometers. For
example, a poinl radiometer with a 60:1 spot size will measure the average
lemperature of a 1-inch diameter area cn a target at 60 inches from the
radiometer or 1 foot in diameter at 60 feel. The spoti size for an individual
detector on the IR FlexCam S* with the standard lens is 333:1. For the wide-
angle lens it is 206:1 and for the narrow angle lens it is 1059:1. There are 19,200
spol size measurements made in a single image with the IR FlexCam S*.

The chart below shows how Lhe pixel sizes (or spot sizes) and total target sizes
vary with distance to the target for the three lens options,
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6.1 Target and Pixel Sizes versus Distance to Target
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Appendix A —Measurement Basics

A.1 Heat, Temperature and IR Measurement Basics

Temperature is a measure of the thermal energy contained by an object; the
degree of hotness or coldness of an object is measurable by a number of means
and is defined by temperature scales. Temperalure, in tum, determines the
direclion of nel heat flow between two objects.

There are three (3) modes of heat transfer, conduction, convection and radiation.
All heat is transferred by means of one or another of these three modes—usually
by two or three modes in combination. Of these three modes, infrared
thermography is mosl closely associaled with radiative heat transfer, but it is
essential to understand all three in arder to comprehend the significance of IR
thermograms.

Temperature is expressed in either absolute or relative terms. There are two
absolute scales called "Rankine” {English system) and "Kelvin" (metric syslem).
There are two cotresponding relative scales called "Fahrenheil” {English system)
and "Celsius” or “cenligrade" {metric system). Absolute zero is the temperature
at which no molecular action takes place. This is expressed as "zero Kelving" or
"zero Rankines" (0 K or 0 R). Relative temperature is expressed as "degrees
Celsius™ or "degrees Fahrenheit" (°C. or °F.). The numerical relationships among
the four scales are as follows:

Teasws = 59 (TFahrannen '32)
Tranrenhed = 9/5 Teelaus +32
Trankina = Trancerhen + 459.7
Tkevin = Tgaisus +273.16

Absclule zero is equal to -273.1°C and also equal to -459.7°F. To convert a
change in temperalure or "della T"(AT) between the English and metric systems,
the simple 9/5 (1.8-to-1) relationship is used:

ATFahrenheit (or Rankine) = 1.8 ATCelsius (or Keivin)

A.2 Conductive Heat Transfer

Conductive heat transfer is the transfer of heat in stalicnary media. lis the only
mode of heat flow in solids, but can also take place in liquids and gases. Il
occurs as the result of alomic vibrations (in solids) and molecular collisions (in
liquids) whereby energy is moved, one molecule at a time, from higher
temperature sites to lower lemperature sites. An illusiration of conductive heat
transfer is what happens when a transformer is mounled to a heal sink. The
lhermal energy resulting from the I°R loss in lhe transformer windings is
conducled inlo the heat sink, warming the heal sink and cocling the lransformer.

The Fourier conduction law:
Q/A=K(ATYL
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expresses lhe conductive heat flow, Q per unit area, A, through a stab of solid
material of lhickness, L, and a thermal conductivity, k, with a temperature drop of
=*T=T1-T2 acress it, as shown in Figure A.1(top). In real terms this expression
means that the rate of heat flow increases with increasing temperature
difference, increases wilh increasing thermal conductivity and decreases wilh
increasing slab thickness. Thermal conductivity is, generaliy, highest for metals,
and lower for nonmetals and porous materials such as brick.

Figure A.2.1 Three Modes of Heat Transfer

aleTI-T2
T2

e Conductive

Haeal Flow per Unil Area:
Q/A = k{AT)/L

— ——

Conduction
;‘I’HERMAL
= BOUNDARY
5 |LAYER
\E | AT »Te-Too
Too
Free fluld

8 temperature

=
SURFACE 5;? &
rced

g1
|

lg | Convectiva Heal Flow:
|

Q/A = h(AT}
Convecilon
n A
,, 2
[N N
- el PERLECTED RADIATION (WY)
i - EMITTED RADIATION {We)
TRANIMITTED RADIATICN OWT)
»
d—— TARGE SAmACE
Radlative Hect Flow:
We + Wr + Wt = Target Exltance or Radlosity
Radlation
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A.3 Convective Heat Transfer

Convective heal flow takes place in a moving medium and is almost always
associated with transfer between a solid and a moving fluid {such as air). Free
conveclion takes place when the temperature differences necessary for heat
transfer produce density changes in the fluid and the warmer fluid rises as a
result of increased buoyancy. Forced convection takes place when an external
driving force, such as a cooling fan, maoves the fluid. An illustration of convective
heat iransfer is what happens at the interface between the surface of a heat
exchanger and air moved by an exhaust fan. The thermal energy stored in the
heat exchanger is cenvected into lhe surrounding air, warming the air and
cocling the surface of the heat exchanger.

Figure A.1(center) demonstrates the forced convective heat iransfer between a
flal heated plate and a moving fluid. In conveciive heat flow, heat lransfer takes
effect by means of two mechanisms; the direct conduction through the fluid and
the motion of the fluid ilself. Newton's cooling law defines the convective heat
transfer coefficient, h, which expresses the combined effect of these two
mechanisms:

h =(Q/AN( Ts-Teo)
The presence of the plate causes the free fluid velocity, Vi, of the fluid, lo
decrease to zero at the surface and influences its velocity throughout a variable

distance called the boundary layer. The thickness of the boundary layer depends
inversely on the free fluid velocily, and is greater for free

conveclion and smaller for forced convection. The rate of heat flow depends, in
turn on the thickness of the convection boundary layer and lhe lemperature
difference, AT, between Ts and Te (Ts is the surface lemperature, Tw the free
fluid temperature outside the boundary layer).

Convective heal transfer per unit area is expressed as a rearrangement of
Newlon's cooling law:

Q/A=h (AT)

In real terms this expression means that the rale of heat flow increases with
increasing temperature difference and with increasing fluid heat transfer
coefficient. Increasing fluid velocity increases the heat transfer coefficient.

A.4 Radiative Heat Transfer
Radiative heat transfer is unlike lhe other two modes in several respecls:

» [t can propagate through a vacuum.
» [t occurs by electromagnetic emission and absorption.

» [t occurs at lhe speed of light and behaves in a manner similar to light.

While conductlive and convective heat transferred between points is linearly
proportional to the temperature difference beiween them, the energy radiated from
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a surface is proportional to the fourth power of its absolute temperature. The
radiant thermal energy transferred between two surfaces is proportional to the
third power of the temperalure difference between lhe surfaces.

An illustration of radiative heat transfer is what happens when a power resislor is
mounted adjacent to a diode on a circuit card. Much of the thermal energy
resuiting from the 1?R loss in the resislor radiates from the surface of the resistor
and some of it is absorbed by the surface of the diode, warming the diode and
cooling the resistor.

Thermal infrared radialion leaving a surface is called radiant exitance or radiosity.
It can be emitted from Lhe surface, reflected off the surface, or transmitted
through the surface, as illustrated in Figure A.1(bottom). The total exilance is
equal to the sum of the emitted component, (We), lhe reflected component, (Wr),
and the lransmitted component, (Wt). The surface temperalure, however, is
relaled only to We, the emitted component.

The measurement of thermal infrared radialion is Lhe basis for noncontact
temperature measurement and infrared (IR) thermography. The location of the
infrared region in the electromagnetlic spectrum is iflustrated in Figure A.2.

T T T T
Gammu'!qm Ilh a !
gmma | | E o | Bortn
| 1 1 1
C T T T T T 177
epr a1 ) W a1’ 1 1w we.0l 1 18 1 10 i 1 W o
= Wavcingh Tee
’ "‘-.._.
s ~ -
; ~
i
N-: Infrared Measiremen! Region
|
=31 [T T 1111 I i
04 97 10 1620 39 5% 10 20 0
Wovsiangth in um

Figure A.4.1 Light and infrared in the electrormagnetic spectrum.

Like lighl energy, thermal radialion is a photonic phenomenon hat occurs in the
eleciromagnetic spectrum. While light energy transfer takes place in the visible
porlion of the spectrum, from 0.4pm to 0.75um, radiative heat transfer takes place
in the infrared portion of the speclrum, between 0.75pm and about 1000um,
although most practical measurements are made out 1o only about 20pm. (um
stands for micromelers or "microns”. A micron is one-millionth of a meter and the
measurement unit for radiant energy wavelength.)
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All target surfaces warmer than absolute zero radiate energy in the infrared
spectrum. Very hot targets radiale in the visible as well. The heating elemenl of
an electric stove at 800 K glows a cherry red, for example, and, as it cools, it
loses ils visible glow but conlinues to radiale. This radiant energy can be felt
with a hand placed near the surface but the glow is invisible because the energy
has shifted from red to infrared. IR lhermal imagers measure and display images
of this infrared radiated energy.

There are two key physical laws regarding infrared energy emitted from surfaces.

The heal radiated from Lhe surface is expressed by the Stephan-Bollzmann law:
W=¢eoT?

where:

W = Radiant flux emitted per unit area {watts/cm?),
£ = Emissivity (unity for a blackbody targel),

@ = Stephan-Boltzmann constant = 5.673x10 * watts em® K,
T = Absolute temperature of targel (K),

and the peak wavelength , Am, {in um) al which a surface radiates is determined
by Wien's displacement law:

Am=biT
where:

Am = Wavelength of maximum radiation (pm)
b = Wien's displacemenl constanl = 2897 (pm K)

From the point of view of IR radiation characteristics, there are lhree types of
target surfaces; blackbodies, graybodies and non-graybodies (also called real
badies or spectral bodies). A blackbody radiator is defined as “a lheoretical
surface having unity emissivity al all wave-lengths and absorbing all of the
radiant energy impinging upon it.” Emissivity is defined as “the ratio of the
radiant energy emitied from a surface to the energy emitted from a blackbody
surface at the same temperature.” Although blackbody radiators are theorelical
and do not exist in praclice, the surface of most solids are graybodies, Lhat is,
surfaces with emissivities that are fairly constant with wavelength. Figure A.3
shows the comparative spectral dislribution of energy emitted by a blackbody, a
graybody and a non-graybody, all at the same temperature (300 K).

As shown in Figure A.1(bottom), the total exitance available lo a measuring
instrument form a targel surface has three components: emilted energy (We),
reflected energy {Wr) from the environment and other reflecting sources, and
energy lransmitted through the targel surface (Wf) from sources behind the
target. If the targel is a blackbody emitter, it has an emissivity of 1.00, and it will
reflect and transmit no energy. If the target is a graybody emitter, it will resernble
a blackbody in spectral distribution but, since its emissivity is less than unity, it
may also reflect and/or transmit energy. If the target is a non-graybody emitter, it
also may emit, reflecl and transmit energy. Since only the emitted component,
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We, is relaled to lhe lemperature of the targel surface, it becomes apparent thal
a significant step in making IR temperature measuremenls is eliminating or
compensating for the other two componenils.

Infrared radiation from the target passes through some transmitting medium on
its way to the infrared instrurnent. If the medium is a vacuum there is no loss of
energy, but most infrared measuremenls are made through air. The effect of
most atmospheric gases can be ignored for short distances, such as a few
meters. As lhe palh length increases, however, atmospheric absorption can be
a source of error, There are two spectral intervals that are relatively free from
absorption losses. These are known as the 3-5pm and Lhe 8-14pm atmospheric
"windows". Almosi all infrared sensing and imaging instruments are designed 1o
operate in one of lhese two windows. The IR FlexCam S® operates in the 8-
14pm window.

Amax  Blockbody al 300K

5 10 15
Wavelength (pm)

Stephan-Bolizmann Law: Wien's Displacement Law:

Rodiant Aux per UnH Aréa In walle/emd s
- - Amax = byT =2097

W=0EeT4 = uppmg. 3000/1”

Flgure A.4.2 Spectral Distribution of 3 Types of Emitters at 300K

Since most measurements using the IR FlexCam S® are made through a
relatively short atmospheric path {less than 10 meters), errors due to
atmospheric losses can generally be ignored. Sclid media, however, such as a
glass or quariz viewing porl used in some manufacturing processes, can
seriously attenuate infrared energy if situated between the target and the infrared
instrument, and can make temperature measurement difficull. In those cases,
the spectral lransmission and absorption characteristics of the medium must be
taken inlo consideration in calibrating the instrument.
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A.5 How the IR FlexCam S® Converts Radiance to Temparature

The IR FlexCam 3 corrects the infrared radiance from any single point on the
target surface (where the cursor is placed), so as to approach a true temperalure
measuremenl al thal localion. To do this, it first assumes thal the IR absorption
of the air path belween the targel and the instrument is negligible. It also
assumes thal there is no IR energy lransmilled through the target from sources
behind the targel. In order lo correcl for reflection of the ambient instrument
background, it requires an operator input called background temperature. This
setting allows the sofiware to correct for the reflected component of the radiance.
It also requires an operator input called target emissivity. This setting allows the
software to correct the emitted component or Lhe radiance for the effeclive
emissivity of the target surface. Simple precedures for using the IR FlexCam s®
lo determine the correct settings for these operator inputs can be found in
Appendix B.
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Appendix B - Determining Background Temperature and Emissivity

B.1 Procedure for Determining Background Temperature Setting

The radiant energy due to the ambient temperalture behind the instrument reflects off
the larget surface and, unless the target is a blackbody emitter, this energy conlributes
to the exitance reaching the instrument and may result in an error in temperature
measurement. The background temperalure selting allows the software on board the
IR FlexCam S® lo correct the lemperature reading at the cursor for the reflected
component,

The following procedure is one method of determining what the background
temperalure setling should be:

1. Set targel emissivity to 1.00.

2. Crush a large sheet of aluminum foil (about 1ft square) and then spread it back into
a sheel, so lhat it simulates a difluse reflector.

3. Place the reflector between the IR FlexCam $® and the planned target and allow the
reflector io come to thermal equilibrium. Check to be cerlain lhal no poinl sources
(including Lhe operator's body) are in the image.

4. Place the cursor in lhe center of the image and read lhe apparent temperature.
Repeal for two other poeinls away from the cenier of lhe image. Average lhe lhree
readings.

5. Setthe average of the three readings as the value for background temperature.

B.2 Procedure for Measuring the Effective Emissivity of an Unknown Emitter
Using the IR FlexCam $® Camera

The effective emissivity is the value necessary to enter into the target emissivity
parameter in order for the software on board the IR FlexCam S to correcl the
lemperature reading at the cursor. Setting Lhe correct effeclive emissivity is critical in
making temperature measurements. The table of normal emissivilies provided in
Appendix C can be used as a guide. When high measurement accuracy is important, it
may be better to determine the effective emissivity of lhe surface directly using the
camera under similar operating conditions. This is because emissivity can vary wilh
termperature, surface characterislics and measurement speciral band, and may even
vary among samples of the same material. One method, known as the “reference
emitter” method can be used to determine the emissivity setting needed for a particular
target material, by using the same instrument thal will be used for the actual
measurement. The procedure is illustrated in Figure B.1 and is described as follows:
Prepare a sample of the material large enough to contain several “spot sizes” or
“IFOVs" of the instrument. (A 4 in. x 4 in. sample is a good choice.)

Spray one quarter of the target sample wilh flat black (light absorbing} paint (emissivity
is about 0.96 in the 8-12pm region) or cover it with black electrician’s tape (emissivity is
about 0.95 in the 8-12pm region) or use some other substance of known high
emissivily.
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Heat lhe sample to a uniform temperalure as close as possible to the temperature at
which actual measurements will be made.

Making certain that the value for background temperature has been properly entered
(see B1). Adjust the emissivity to the known emissivity of the coating and measure the
lemperature of the coated area by placing the center point crosshairs of the IR FlexCam
5%in the center of the coated area. Repeat for twa other locations on the coaled area.
Average the three readings.

Move the center point crosshairs to the uncoated area of the image and adjust the
emissivity value until the temperature reading obtained in {4) above is repeated. This
new emissivity value should be used for this and similar target malerials.

Figure B.2.1 Measunng Effective Ermssivily ol a Matenal Sample
Using the Reference Emiter Method
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Appendix C — Emmisivity Values

Tables of Normal Emissivity (8-14um Region

Temperature  Emissivity Temperature | Emissivity
Material °C (e} Material °c {€)
Aluminum, polished 0 0.05 Chromium, polished 0 0.10
Aluminum, rough
o 0 0.07 Clay, fired 0 091
Aluminum, strongly Copper, polished,
- 0 0.25 aesled 0-17 0.01-0.02
Copper, commercial
Asbestos board 0 0.96 bumished 0 0.07
Asbeslos fabric 0 0.78 Copper, oxidized 0 0.65
Asbestos paper 0 0.94 Copper, oxidized (o 0 0.88
black
Asbeslos slate ¢ 0.96 Enamel 0 0.90
Brass, dull,
amished 0 0.22 Formica 7 0.93
Brass, polished 0 0.03 Frozen soil 0 093
Brick, common 0 0.85 Glass 0 0.92
Brick, glazed,
rough 0 0.85 Glass, frosted 0 0.96
Brick, relraclory, )
rough 0 0.94 Gold, polished 0 0.02
U PRI, 0 0.55 lce 0 0.97
rough
Bronze, polished 0 0.10 Iron, hot rolled 0 077
Carbon, purified 0 0.80 Iron, oxidized 0 0.74
Caslimon, rough Iron, sheet,
casling U ELA galvanized, bumished 0 i)
. ) Iron, sheet,

Cast iron, polished 0 021 galvanized, oxidized 0 0.28
Cement 0 0.54 Iron, Shiny, etched 0 0.16
Charcoal, 0 0.96 Iron, wrought, polished 0 0.28
powdered ' ' ' '
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Temperature  Emissivity Temperature | Emissivity
Material °C (€} Material *C (e}
Lacquer, bakelite 0 0.93 Shellac, black, dull 0 091
Lacquer, biack, dull 0 097 Shellac, black, shiny ¢ 0.82
L ETpl 7ol 0 087 Snow 0 080
shiny
L.acquer, white 0 0.87 Sleel, galvanized 0 D.28
Steel, oxidized
Lampblack 0 0.96 strongly 0 0.88
Lead, gray 0 0.28 Sleel, rolled freshly 0 0.24
Lead, oxidized 0 0.63 Sieel, rough surface 0 0.96
Lead, red,
powdered 0 0.93 Steel, rusty red 0 0.69
’ Steel, sheet, nickel-

Lead, Shiny 0 0.08 plated 0 oMl
Mercury, pure 0 0.10 Sleel, sheet, rolled 0 0.56
Nickel, on casl iron 0 0.05 Tar paper ] 092
Nickel, pure .
polished 0 0.05 Tin, bumished Q 0.05
Painl, silver finish 25 0N Tungsten 0 0.05
Painl, cil, average 0 0.94 Waler 1} 098
Paper, black, shiny 0 090 Zinc, sheet 1] 0.20
Paper, black, dull 0 0.94
Paper, while 0 0.90
Platinum, pure,
polished 0 0.08
Parcelain, glazed 0 092
Quartz 0 0.93
Rubber 0 095
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Appendix D

Appendix D — Technical Specifications

IR FlexCam $° Portable Infrared System Specification

Imaging Performance
Detector Focal Plane Array (FPA}, Uncooled Microbolometer
Spectral Band 8um lo 14um
Thermal Sensitivity @ J0Hz <0.09°C at 30°C
Focusing Manual
Digital Image Enhancement Aulomatic Full-lime Enhanced
Display and Image Storage
Digital Display 5inch high-resolulion, 320 x 240, sunlighl readable color LCD
On-screen Indicators Baltery status, {argel emissivily, background temperature and real-time clock
Palettes Up to eight unique paletles available
Storage Medium 16MB Compacl Flash Card (stores 350 images). Lamger capacity cards available.
File Formats JPEG. 14 bit center point lemperalure measurement.
Temperature Measurement
Temperature Ranges 0°C o 100°C (32°F to 212°F).
0°C lo 350°C {32°F to 662°F).
Accuracy +2°C or +2%
Measuremenl Modes Cenler point, center box/full-image area min/max, average, movable spol, color
alarm abave and below
Emissivity Comection Based on user inpit. Variable from 0.1 10 1.0
Measuremenl Corrections Aulomatic, based on user inpui for ambient lemperature, emissivity and oplics
Standard Optics
20mm {/0.8 Germanium Field of view: 23° Horizonlal x 17° Vertical
Spalial Resolution (IFOV) 2.6 mrad
Power
Battery Type Li-lon Smart Battery, rechameable, lield-replaceable
Battery Operaling Time 2+ hours continuous operalion
Batlery Charging 2-bay intelligent charger powered via AC outlet or 12v from car (optional)
AC Operalion AC adapler 110/220 VAC, 50/60Hz
Power Saving Automatic shuidown and sleep mode {user specified)
Interfaces
Video Oulpul RS170 EIAINTSC or CCIR/PAL composite video
usB Fulure (image and measurement data transfer)
Physical Characterisfics
Weight 1.95kg (4.3 |bs) including battery
Size 69mm x 262mm x 162mm {2.75" x 10.5" x 6.5%) camera only
Tripod Mounting W' = 20UNC
Environmental
Operating Temperature -10°C lo +50°C {14°F [0 122°F)
Storage Temperature 40°C lo +70°C (-40°F to 158°F)
Humidity 10% to 95%, non-candensing
Shock 256G, IEC 68-2-29
Vibrabon 3G, |IEC 68-2-6
Transit Drop MIL-STD-810F, Methed 516.5, Procedure IV
Encapsulation P54
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FlexView Software Installation Guide

Included with your FlexCam camera is FlexView image analysis software that runs
on any computer running Microsoft® Windows™ 98/ME/2000/XP, or NT 4.0. This
software is provided o the included CD-ROM disk. To install the sofiware on your
computer, perform the foliowing steps:

1. Start your computer and close any open applications.

2. Myou have a previous version of the FlexView software installed,
uninstall it as follows:

Open My Computer->Control Panel->Add/Remove Programs,
highlight the old version of sofiware by clicking on its name,
and click the “Add/Remove...” button.

3. Putthe CD-ROM disk containing the FlexView software in your CD-
ROM drive.

4. After a moment, the installation program should start automatically. If
it doesn’t, use Windows explorer to find the file, “setup.exe” on the
CD-ROM disk, and start the installation by double clicking on this
file.

5. Follow the on-screen instructions to complete the installation.

A help file for the FlexView software is installed on your computer as part of the
installation. You will need a web browser to view the help file. You can obtain
Internet Explorer free of charge from www.microsofi.com. You can obtain Netscape
Navigator free of charge from www.netscape.com. Some CID-ROMs may provide &
version of Internet Explorer for you to install.

To start the FlexView software, simply double click on the FlexView icon on your
desktop, or use the start menu. The help file and release notes can be viewed using
the start meriu.

If you encounter any difficulties installing this sofiware, or have any other guestions,
you may contact us at:

Infrared Solutions, Inc.

3550 Annapolis Lane N.

Suite 70

Piymouth, MN 55447

Tel: (763) 551-0003

Fax: (763) 551-0038

Email: software@infraredsolutions.com
Website; www.infraredsolutions.com




