X-Nite TIR2 Infrared Thermal Imager                                       Operation Manual

WARNING

	Thank you for your confidence in LDP LLC cameras! Please be sure to read the following before operating!


· Keep camera away from sunshine and moisture.

· The operating temperature is –10˚C to +50˚C (15˚F to 100˚F).

· Never use thinner solvents to clean.
· Do not obstruct or block cooling vents.
· Do not attempt to take apart camera. No user serviceable parts inside.  

· Do not pull in or out the Compact Flash (CF) card when power is on.

· Do not record to the CF card when the battery is low.

· Do not power off the camera when the recording to the CF card.

Introduction
TIR2 Specifications

Image
· Gray level image can be displayed on the LCD

· 256-level pseudo-colors image can be displayed
· NTSC Composite video output of image information
Freeze and Save
· Image captured can be frozen.

· Image can be stored in the CF card with 256 M storage

· Some parameters such as environment temperature, measurement range, and the original signal standard can be stored in the CF card.

· 8 seconds sound information can be recorded in the CF card

· 1000 images can be stored 

· Images stored can be x2 and 4x zoomed in
Replay
· Stored images can be replayed 
· Image replayed can be multi-spot measured, isotherm and area analyzed
· Voice annotation with the images
· Image stored In the CF cards and data info can be transmitted by the USB reader, and then analyzed by the software.

Temperature Measurement
· Temperature measurements are displayed in Celsius.
· Two temperatures are automatically displayed simultaneously: Maximum temperature and a user selectable temperature measurement point.
· User selectable temperature measurement of any spot on the screen is indicated by movable cross, which can be manipulated via camera joystick.
· Maximum temperature displayed automatically and indicated on LCD viewing screen.
· Isotherm Function
Menu Setting
· User can set a wide variety of functions displayed on the LCD viewing screen.

· Temperature calibration: Emissive and reflected ambient. Automatic, or based on user-input
· Area analysis: Max, Min and accurate temp for selected areas
· Multi-spot analysis: 4-spot analysis for the frozen and stored images.
· Clock function.
TIR2 Technical Index

Detector Type:  Microbolometer Uncooled FPA

Detector Pixels: 320 x 240 pixels

Spectrum Range:  8-14 microns (8,000nm to 14,000nm)

Temperature Range:  -10˚C to + 350˚C (14˚F to 660˚F)

Thermal Sensitivity:  0.08˚C

Special Resolution:  1mRad

Temperature Accuracy: ±1˚C ±1% (-10˚C≤X≤110˚C)

                       ±2˚C ±2% (110˚C≤X≤300˚C)

Temperature Measurement Range:
1.: F 0.68: -10 ˚C -- +110˚C

2.: F 2.00: 110 ˚C-- + 300˚C

Lens:  40 mm 

Display:  4-inch TFT color LCD

Image Storage: 256MB Compact Flash (CF) card can save 1,000 images, parameters and voice notations.

Image replay:  Can replay saved images and measure temperature
Voice annotation: Voice notations can be replayed with the images
Interface: USB CF reader included.  Image and voice data may be transferred to PC for subsequent analysis with supplied software.
Palette:  256-level pseudo-colors. User can choose from predefined color palettes or create custom palettes.

Battery:  Rechargeable Sony Lithium Ion Batteries Included with worldwide 100 - 240 volt charger.

Battery Life: More than two hours.  A "Power" message will appear at bottom left of LCD screen when battery is low and a voice alarm will notify was well.

IRDET1 System Structure

Standard fitting
	√
	IRDET1 IR camera 
	1

	√
	Standard Lens 
	1

	√
	4inch LCD 
	    1

	√
	Chargeable Battery 
	    2

	√
	Battery Charger 
	1

	√
	256MB　CF card
	1

	√
	USB reader 
	1

	√
	Software for analysis 
	1

	√
	Waterproof case
	1


OPERATION

Identifying the parts
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1 Power
11 CF card
2 Reset
12 Battery
3 Set
13 Cold

4 Play  
14 Menu

5 Save
15 Aperture

6 Video Out
16 Lens Focus

7 Open
17 Hot 
8 Microphone
18 Freeze

9 Grip belt
19 LCD

10 Joystick 
20 Power input
Explanation of Operation Key

1. POWER:  Power switch, Press this button to power unit on or off.
2. RESET:  Press this button after power on to recalibrate camera.
3. SET:  The camera can measure two heat ranges: xx – xx and yy – yy.  If you do not anticipate needing the high temperature range, you should use the lower temperature band for higher accuracy.  To use the higher temperature range, choose D2 on the software setting and rotate the lens from the 0.68 to the 2.0 setting.
Note: If the camera operates for a long time, it may be necessary to recalibrate camera.  Pick a uniform temperature background or place lens cover on camera.  Then press the Reset button or turn unit Off/On to recalibrate camera.
4. PLAY:  When playing back saved pictures, use the Play button after highlighting the desired picture. 
5. SAVE:  To save a picture, first capture picture using the Freeze button.  Then press the Save button to save the image to the CF memory card. 
6. VIDEO:  A NTSC composite video signal is output on the RCA connector.
7. HOT / COLD:  Pressing the Hot or Cold button will bring up the high and low temperature display parameters.   Set the Hot and Cold range to the temperature range of interest in order to create an optimum false color image.  The camera measures 80,000 temperature measurement points simultaneously.  These temperatures may be displayed as a false color image.  Setting the correct temperature band will enable the user to see the false color image with the highest detail.
8. FREEZE: Pressing the Freeze button will freeze the image on the monitor.   To store the image, press the Save button after freezing the image.
9. MIC:  The has a microphone for adding a voice memo to each image.
11. JOYSTICK:  The joystick is used for changing settings in the menus and reading temperatures on the screen.
12. MENU:　Pressing the Menu button brings up the menu on the viewing screen.
Operation Steps

Before using the unit, it is necessary to let the unit calibrate itself and warm up the sensitive electronics.  Please perform the following sequence:  Power on with the lens cap on→Wait for 30 seconds to allow the unit to calibrate and stabilize→Turn power off→Turn power back on→Remove Lens Cover
1. Power on

Switch on, the screen will show the picture just as Fig 1 below after 30 seconds. 

                   Fig 1

The former number shows the temp of the cross in the center, and the latter one shows the max temp.  The camera will automatically find the highest temperature point in view.

2. Parameter Setting: 
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Pressing Menu will display the menu shown in Fig 2, Analysis, File and Set Up. By moving the joystick from left to right you will see the menu shown in Fig 3.  Use the joystick to change the parameters and press Menu to enter the value

If you are in the Fig 4 menu, pressing Menu again will bring up the menu shown in Fig 5.  Use the joystick to set the parameters: Pallet, Isotherm Color, Multi-Spot/Area, Area Function, Data Background, Temp Unit, Audio Alarm and Voice Annotation. 

                      Fig 5
	Setup Parameter:

	Palette:
	3

	Isotherm Color:
	White

	Multi Spot/Area:
	On

	Area Function:
	Min

	Data Background:
	Solid

	Temp Unit:
	Celsius

	Audio Alarm:
	Off

	Voice Annotation:
	Off
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Palette There are 8 preset palettes to view thermal images.  Use the joystick to select the most appropriate palette for you application.
Isotherm Color The isotherm color can be set to black, white or green.

Multi-Spot / Area  The Multi-Spot / Area option toggles the camera between measuring multiple spots or an area.

Area Function Enter this menu, to choose Max, Min and Average temperature measurements of the chosen area.
Data background The menus can be set to display as solid or translucent menus over the thermal image.

Audio Alarm The camera can be enabled to automatically sound an alarm if a preset temperature is exceeded.  The temperature can be set in the menu _______ See P16 to get how to set the alarm value.

Voice Annotation By enabling voice annotation, the camera will allow you to record an audio memo with each captured image.
3.Temp Measurement
Adjust the aperture at F=0.68, when “F=D1” appears on the screen, you can move the joystick from up and down for calibration and press “menu” to enter “analysis”, and press “menu” again to enter “Object parameter”, to choose “emissivity”, then adjust the number by controlling the joystick.

Uncovering the lens cover, you can camera the object. Two ways are available, dynamic real time temp measurement and static temp measurement.

Notice: To keep the accuracy, you should cover the lens, and press “set”, then calibration again by controlling the joystick up and down.

1) Dynamic real time temp measurement 

Adjust the lens to get a clear image, and then there are two numbers on the screen. The former one shows the temp of the cross in the center, and the latter one shows the max temp. 

2) Static temp measurement

Keep the camera steady when you get a clear image, to press “freeze”, the image will be remain on the screen. By controlling the joystick to move the cross, the number is the temp of the cross.
Moving the cross by turning the “joystick” up, down, left or right. The cross spot temperature is the left value on the right down corner. 
3) Temperature calibration for Small object, Humidity, Distance. 

According to the thermal response attenuation to the objects far away, the distance temp calibration function is set on TIR2. If the far object is smaller than 1CM2，0.5CM2，0.25CM2 , please start the distance calibration function. Press “Menu” Key => Enter into ”Analysis” menu. Press “Menu” again to enter into “Object Parameter setting menu“, adjust “Joystick” up or down, select “distance”; select the object in “0.1—20 “ by turning left or right by “Joystick“. Similar method to adjust different humidity or distance. 

Alarm Setting: 

Select Alarm by moving “Joystick “ up and down, moving it left and right to set alarm temperature. 

4) Temperature Range

If the object temperature is beyond the temperature range, words like “+++++” will appear on the right down corner of the screen. It means that the measure range should be changed. Cover the lens cover, turn the aperture to “2.0”, press “set” key, adjust the “Joystick” to change “F=D1” to “F=D2”, point the IR camera to the target again, the temperature measurement function is available again. 

If object with high temperature need to be measured, please turn the aperture to “1.4”, then add the high-temp lens, and cover the lens cover, press “set “, and choose “F=D3” by controlling the joystick, then you can do the high-temp measurement. 

The table below is for your reference: 
	Range
	Measure Range
	Aperture F
	Note

	F＝D1
	-10℃～＋110℃
	0.68
	e＝1(Standard Blackbody)

	F＝D2
	110℃～＋300℃
	2.0
	e＝1(Standard Blackbody)


4.Image Storage
When the image is stable, press “Save” key, and several seconds later, the thermal images will be stored in the CF card. If the Record/Play switch is in “ON” state, Fig 6 will appear. If the operator needs no voice annotation/recording, pls press “Joystick”; the storage number on the left down corner will add one automatically. The IR camera will only store the image. If the Voice Annotation function is needed, pls adjust the “Joystick” up, 8 seconds voice annotation can be recorded. Adjusting the “Joystick” down can check the recorded voice annotation. If the operator is not satisfied with the records, he can repeat the operation until the result is satisfied. 


Press “Joystick “ again to exit for the next operation. 

Note: Each Infrared image will be stored after the saved images; the previously stored images will not be covered/replaced. 
5.Replay or delete the images in the camera
For replay state, press “Menu” =>” File “ => “Open” (Fig 7), Enter saved images directory as Fig8. Adjust “Joystick” to select one, press” Menu” again to display the saved image and data on the screen. The recorded voice annotation plays when the saved image is replayed.  
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                                    Fig 8
Repeat above operations to replay other thermal images. To exit, please press “Free”. 

Similar operations for deleting Infrared images. Press “Joystick” again to exit and return to the imaging/measure state. 

6.Multi-spot Analysis

Multi-spot Analysis should be done on frozen/replayed images. Firstly, enter into “Set” menu, set Multi-spot/Zone into “On”. Press “Menu”, enter into menu as Fig 9, adjust “ Menu” up and down, select “ spot “, press “ Menu” again, four spots shown in the screen as A, B, C, D, the four spots temp will be shown respectively at the bottom of the screen. Press the “Menu” Key continuously; the cross of the four spots will twinkle respectively. Adjust the “Joystick” up, down, left, right to move the twinkling cross to the spot needs to be inspected, its temp will be shown simultaneously. Four spots can be inspected simultaneously in one Infrared image. Press “Joystick” to exit. 
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7.Zone Analysis 
Zone Analysis should be done on frozen/replayed images. Firstly, enter into “Set” menu, set Multi-spot/Zone into “On”, and enter into zone function. Select Max, Min or Average analysis. Press “Menu” key, enter into menu as Fig 9, and adjust “Menu” up or down to select “Zone”. Press “Menu” again; Zone A, B, C, D will appear. Press” MENU” continuously, select each zone respectively. 

When four areas named A, B, C, D captured, the related values including maximum, minimum, average of that area appears below. The size and position can be adjusted by pressing joystick up, down, left and right. Press down the joystick for exiting area function.

8.Isothermal analysis 

Firstly, enter setting menu and set the color of isotherm (details on Page 12). After choosing the frozen or replayed image, press “menu” bottom, and see the picture like fig 10. Adjust joystick up or down, and choose “Isotherm”, then press “menu” and enter isotherm analysis as fig 11. Adjust the value of lower limit of isotherm by pressing joystick left and right, and adjust the upper limit by pressing joystick up and down. After adjusting, you can get the isotherm you want in the image, and the isotherm color will appear as what you choose. Press down the joystick for exiting isotherm function.
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9.Zoom in

When zoom-in analysis for frozen or replayed image is needed, press “play” and then picture will be zoomed in to 2 times and 4 times in turn.

The Communication between Camera and PC
Steps:

1. Setup the reader of CF card in your PC

2. Put the CF card into reader and confirm the cable connected with both reader and USB of PC.

3. Open movable disk in your PC, and you may find related image information. 

4. Copy the entire image file to your computer, and remember the file path please.

5. Open our analysis software, you may read the image on your file path
TIR2 charging steps
1. Put the Lithium battery on the charger.

2. Plug the charger into an AC 110v-240v outlet and battery will start to charge.

3. When the “E “ light blinks, it indicates that the battery is discharge.; When the “E” & “F” lights are steady, the battery is almost completely charged; When the “E” & “F”  lights are off, the charging cycle is completed.

4. The charging cycle may lasts for 3 to 4 hours.

5. When being charged, it is acceptable that the charger gets hot. 
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