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1 Introduction 
 

The user defined LUT (Look-Up-Table) feature allows the user to modify and transform the 

original video data into any arbitrary video data – Figure 1.1. Any 12-bit value can be 

transformed into any other 12-bit value (if the camera resolution is set to 8-bit or 10-bit, the 

camera will truncate the corresponding LSBs). The camera supports two separate lookup tables, 

each consisting of 2048 entries, with each entry being 12 bits wide. The LUT #1 is factory 

programmed with a standard Gamma 0.45 correction, and the LUT #2 is empty. Both LUT’s are 

available for modifications, and the user can generate and upload his own custom LUT using the 

Bobcat GUI - Download Terminal. For more information refer to the camera manual or AN-B01. 

LUT
12 bit input

data

12 bit output

data
 

Figure 1.1 - Look Up Table 

 

 

2 Creating and using LUT 

2.1 Creating LUT with ASCII text editor 

A custom LUT can be prepared using any ASCII text editor. The LUT ‘Table’ contains 

an array of 4096 lines with each line containing an input value followed by a comma and 

an output value. The input values represent incoming pixels and the output values 

represent what each incoming pixel should be converted into as an output pixel. After 

creating the file, rename the file extension to .lut and upload the file. It is a good practice 

to put a brief description about the LUT  in the “Header”. The text in the “Header” will 

be ignored by the parser and will not be loaded into the camera. Each “Header” line 

MUST start with two dashes, using other symbols will result in error.     

The format of the .LUT file is as follows: 

-- Look Up Table input file example, 

-- lines beginning with two dashes are comments, 

-- and are ignored by parser, 

-- the text in below is the actual LUT 

-- Function: Gamma 

-- Created: Imperx 

-- Date: 05/05/2010 

-- LUT Table 

-- input   output, 

0, 10 

1, 20 

2, 30 

: 

4095, 4000 
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2.2 Creating LUT with Microsoft Excel 

A custom LUT can be prepared using any spreadsheet program similar to Microsoft 

Excel. The file can be created in Excel as follows (refer to Figure 2.1):  

1. Open a new spreadsheet and create the LUT “Header” as explained in section 2.1. 

2. Create the actual “Table” by entering the input data values (note that 4096 rows are 

required in the table ). 

3. Add the necessary equations into the output cells to generate the transfer function 

required. 

4. Save the file as a .csv (comma delimited format ). 

5. Rename the .csv file to an extension of .lut. 

6. Upload the .lut file into the camera. 

 

Figure 2.1 – Microsoft Excel LUT source file 
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3 User defined LUT – examples 

3.1 Gamma Correction 

The gamma (γ) correction is a nonlinear modification of the slope of the camera transfer 

function, which results in the suppression or enhancement of certain image regions. This 

correction has a smooth curve (compared to knee correction), which allows more precise 

control over the image correction – Formula 3.1 (γ is the desired correction level). Figure 

3.1 illustrates this nonlinear conversion for different gamma values. Initially gamma 

correction (γ = 0.45) was introduced in analog broadcast cameras in order to compensate 

for the non-linear response of the Cathode Ray Tubes (CRT). In machine vision 

applications this technique is used to improve the object contrast with respect to the 

background. The actual gamma value depends on the scene, and more particular on the 

relation between the object and background brightness levels. This correction yields 

similar results to the one described in the next section.  

 Output signal  = (input signal)
γ
    (3.1) 

 

Figure 3.1 - Gamma Corrected Video Signal 
 

The camera has a built-in gamma correction (γ = 0.45) in LUT “User 1”, which is based 

on a modification of formula 3.1 in accordance to the SMPTE standard.   



 

AN-B03 5 of 9  

NOTE: The source file “gamma.xls”, and the uploadable file “gamma.lut” (along with 

the original files “gamma_45.xls”, and “gamma_45.lut”) are available at 

www.imperx.com. 

3.2 Pseudo-Color Imaging 

A real-color image of an object is an image that appears to the human eye just like the 

original object would. In a pseudo-color image this close correspondence between object 

color and image color is violated. When a real-color is applied to monochrome images, 

the perceived brightness of a object is preserved in its depiction. When a pseudo-color is 

applied to monochrome image, the perceived brightness is distorted, and the intensity 

differences are represented via color. Pseudo-color is often applied to images where 

relative values are important, but specific representation is not, for example, X-ray 

images, ultrasonic imaging, mapping, visualizing images which have been taken outside 

of the visible range (IR, UV, radar…), etc.. In general, pseudo-color adds one more 

independent dimension measurement over a two-dimensional map or image. Although 

pseudo-coloring does not increase the information contents of the original image, it can 

make some details more visible, by increasing the distance in color space between 

successive gray levels. 

 

To convert a monochrome image to a pseudo-color one the user has to select the 

conversion function. This function is the mapping of each pixel luminance (grayscale) 

value to a particular color. A tipical example is the continous grayscale conversion where 

balck is represented as violet and white as red – Figure 3.2a. Figure 3.2b shows one 

original grayscale image captured form UAV, and Figure 3.2c the processed pseudocolor 

one. 

 

 
 

 

Figure 3.2a – Grayscale to Color Correction 
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LUT feature can support pseodo coloring via custom (12 bit in – 24 bit out) LUT and 

custom firmware. Please contact Imperx for more information.  

 

 

 

 

 

Figure 3.2b – Original UAV Image 
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Figure 3.2c – Processed UAV Image 

3.3 Cascading Multiple LUTs 

In the most demanding machine vision applications, to achieve the perfect image, several 

LUTs have to be used. To date, most common LUT post processing is implemented in 

the frame grabber or in software. With BOBCAT camera series, all LUT processing 

could be done directly in the camera. Let suppose that in a particular machine vision 

application the user needs to use several LUTs, each of them performing a specific 

function: LUT 1 is performing a function f(x), LUT 2 – g(x), and LUT 3 – h(x), and so on 

– Figure 3.3a.  
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LUT 1

f(X)

In Out LUT 2

g(X)

In Out LUT 3

h(X)

In Out

 

Figure 3.3a – Cascading Multiple LUTs 

 

The user can cascade the LUTs and combine them in one by simply multiplying the 

functions as shown in Figure 3.3b. When using Microsoft Excel: 

1. Create the first column with the input values from 0 to 4095,  

2. Create the second column to reflect the function f(x) using the first column as source, 

3. Create the third column to reflect the function g(x) using the second column as 

source,  

4. Create the fourth column to reflect the function h(x) using the third column as source. 

5. Create a new sheet and copy only the first and the last column, add the header, and 

export this sheet to .csv file. Thus your combined LUT will perform all functions.   

 

LUT

f(X)*g(x)*h(x)

In Out

 

Figure 3.3b – Combined LUT 

 

 

4 Uploading a custom LUT into a camera 
 

The LUT can be uploaded into the camera using the Bobcat GUI - Download Terminal. 

The camera has a place for two LUTs, but only one can be used at a time. To upload a 

custom LUT follow the steps bellow. For more information refer to the camera manual or 

AN-B01. 

1. Start Application Bobcat CamConfig go to Main Menu and from submenu “Load 

From…” select “Factory Space”. Wait until camera is initialized. 

2. Go to Main Menu and from submenu “Terminal”, select Download Terminal. 

3. When “Download Terminal” is opened, from File Type, you have to select the 

LUT#1 or LUT #2  file you want to upload to the Camera – Figure 4a,b. 

4. When you select the appropriate file for this particular camera you have to press 

button “Load File” and wait to finish the process of uploading. This could take few 

minutes. When everything is done you should get the message “Done!” Re-power the 

camera. 

5. Re-power or “Soft Reset” the camera. 

 

 

 

 



 

AN-B03 9 of 9  

 
 

Figure 4a – LUT download terminal – select LUT 

 

 

 

 
 

Figure 4b – LUT download terminal – Load LUT 

 

 

 

This application note gives some examples of how to create and use custom LUTs. This does not 

limit the LUT function set, as many more functions or combinations are possible. Please contact 

Imperx if you need a specific LUT function implementation. The source files for the examples in 

this note are available at www.imperx.com.     

 


