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1. MAPPING TEMPERATURE TO A COLOURMAP 

The output temperature of the Bobcat needs to be mapped to a colourmap before it can be display 

on a screen.  

A typical colourmap can be represented in the form of a lookup table that contains an RGB triplet, 

with each colour channel having the size of 256 and the entries within each channel bounded between 

0 and 255. Therefore, the output temperature needs to be transformed into the corresponding index 

of the colourmap entry, ranging between 0-255 for zero-indexed and 1-256 for one-indexed. 

The temperature to colourmap index transformation can be accomplished via the normalisation and 

casting of the temperature output through min-max feature scaling, which can restrict the range of 

the initial dataset between any arbitrary points. Below is the general form of the min-max feature 

scaling. 

𝑋′ = 𝑎 +  
(𝑋 − 𝑋𝑚𝑖𝑛)(𝑏 − 𝑎)

𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛
 

Where 𝑎 is the lower bound of the range, 𝑏 is the upper bound of the range and 𝑋 is the dataset to be 

normalised. With 𝑎 and 𝑏 equal to 0 and 255 respectively for the case of zero-indexed.  

Other than the standard linear conversion, one can also change the dynamic range to compress or 

stretch the image colour for different temperature range by segmenting the temperature and 

choosing 𝑎 and 𝑏 appropriately.  

A short pseudo code in C 

/* Colormap */ 

const unsigned char red[256]={255,253,…,255}; 

const unsigned char green[256]={255,253,…,255}; 

const unsigned char blue[256]={255,253,…,24}; 

 

/* A function to colour a pixel on the display */ 

void draw(int row, int col, unsigned char r, unsigned char g, unsigned char b); 

uint16_t gBuffer[80][62]; 

 

/* min-max feature scaling, gImageMax and gImageMin are the max and min value of gBuffer */ 

int imageRange = gImageMax - gImageMin; 

for (int r = 0; r < IMAGE_ROWS; r++) { 

 for (int c = 0; c < IMAGE_COLS; c++) { 

  /* Equation 1 with a=0 and b=255 */ 

  value = (int)(gBuffer[r][c] - gImageMin) * 255 / imageRange; 

  draw(r, c, red[value], green[value], blue[value]); 

 } 

}  
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