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Analysis of Results and Limitations in Prompt-based Image
Processing: Focusing on InstructPix2Pix
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Abstract

Recently, Text-to-Image generative Al models have gained significant popularity, enabling the generation of highly
realistic images solely based on textual prompts. However, existing studies primarily focus on image generation rather
than the capability of these models to perform actual image processing tasks based on textual instructions. This paper
explores the feasibility of prompt-driven image processing using the InstructPix2Pix model, which allows
instruction-based modifications on an input image. To evaluate this capability, we apply fundamental image processing
techniques, including color space transformation, filtering, brightness and contrast adjustment, and histogram-based
methods, through textual prompts. The generated outputs are systematically compared against the results obtained from
conventional image processing algorithms. Experimental results demonstrate that while InstructPix2Pix can generate
comparable results for certain filtering techniques and color space transformations, its effectiveness remains limited in
performing complex and precise image processing operations.
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Table 1. Prompts for applying the selected image processing algorithms

Prompts contents

#1

Generate an image with the red (R) channel emphasized.

#2

Generate an image with the green (G) channel emphasized.

Color space #3

Generate an image with the blue (B) channel emphasized.

transformation | #4

Generate an image converted from the RGB color space to the HSV color space.

#5 | Generate an image converted from the RGB color space to the YCbCr color space.
#6 | Generate an image with a grayscale filter applied.
#7 | Generate an image with brightness increased by 50%.
Brightness & #8 | Generate an image with brightness decreased by 50%.
contrast #9 | Generate an image with gamma correction (gamma=2.2) applied.
adjustment #10 | Generate an image with contrast increased by 20%.
#11 | Generate an image with contrast decreased by 20%.

Histogram #12

Generate an image with histogram equalization.

transformation | #13

Generate an image with histogram normalization.

#14

Generate an image with a sharpening filter applied (kemel = [[0, -1, 0], [-1, 5, 1], [0, -1, Ql).

#15

Generate an image with a Sobel edge detection filter applied (kemel size=3x3, direction=X-axis)

#16

Generate an image with unsharp masking applied (sigma=1.5, strength=1.2, mask ratio=0.7).

Filtering #17

Generate an image with a Gaussian blur applied (sigma=2, kerel size 5x5).

#18

Generate an image with a median filter applied (kernel size=3x3).

#19

Generate an image with a bilateral filter applied (sigma_space=10, sigma_color=25, filter size=9x9).

#20

Generate an image with a high-boost filter (A=2.0, Gaussian blur kemel=5x5) applied.
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