
Image space with ChatGPT September 14, 2023 Douglas Olena 

Handout 1 

How would I calculate the pixel space of a possible image of 1024x1024 pixels in an 8 bit RGB space? 
 
To calculate the pixel space of an image with dimensions 1024x1024 pixels in an 8-bit RGB 
color space, you can use the following formula: 
 
Pixel space = Width x Height x Bit depth 
 
In your case: 
 
Width = 1024 pixels 
Height = 1024 pixels 
Bit depth = 8 bits per channel for each of the Red, Green, and Blue channels 
 
So, plug these values into the formula: 
 
Pixel space = 1024 x 1024 x (8 + 8 + 8) bits 
 
Now, calculate it: 
 
Pixel space = 1024 x 1024 x 24 bits 
 
To convert bits to bytes, divide by 8: 
 
Pixel space = (1024 x 1024 x 24) / 8 bytes 
 
Now, perform the calculations: 
 
Pixel space = (1048576 x 24) / 8 bytes 
Pixel space = 25165824 bytes 
 
To convert bytes to kilobytes (KB), divide by 1024: 
 
Pixel space = 25165824 / 1024 KB 
 
Now, you have the pixel space in kilobytes: 
 
Pixel space = 24576 KB 
 
To convert kilobytes to megabytes (MB), divide by 1024 again: 
 
Pixel space = 24576 / 1024 MB 
 
Pixel space ≈ 24 MB 
 
So, a possible image with dimensions 1024x1024 pixels in an 8-bit RGB color space would have 
a pixel space of approximately 24 megabytes.  
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How many possible images can be found in that image space including every possible image 
 
To calculate the total number of possible images in an 8-bit RGB image space with dimensions 
1024x1024 pixels, you need to consider the number of unique color combinations for each pixel. 
In an 8-bit RGB color space, there are 256 possible values for each of the red, green, and blue 
channels (0 to 255).  
 
So, for each pixel, you have 256^3 (256 cubed) possible color combinations, as you have 256 
choices for the red channel, 256 for the green channel, and 256 for the blue channel. 
 
Now, you have 1024x1024 pixels in the image, so you need to raise 256^3 to the power of 
(1024x1024): 
 
Total possible images = (256^3)^(1024x1024) 
 
Let's calculate that: 
 
Total possible images = 256^(3*1024*1024) 
 
Now, calculating this number would result in an extremely large number that is beyond the 
capacity of standard calculators or computers to handle. It's a number with an enormous number 
of digits. 
 
In practical terms, it's safe to say that there are an astronomical number of possible images in an 
8-bit RGB image space with dimensions 1024x1024 pixels, including every possible 
combination of pixel colors. This number is so vast that it's virtually impossible to comprehend 
or work with in any practical sense. 


