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» Normalized histogram: p(r,)=n,/n /

sum of all components = 1
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Histogram in MATLLAB dosts
h =imbhist (f, b)
Where f, is the input image, h is the histogram, b is number of bins (tick marks)
used in forming the histogram (b = 255 is the default)
A bin, is simply, a subdivision of the intensity scale. For example, if we are working
with uint8 images and we let b= 2, then the intensity scale is subdivided into two
ranges: 0 — 127 and 128 — 255.
the resulting histograms will have two values: h(1) equals to the number of pixels

in the image with values in the interval [0,127], and h(2) equal to the number of

pixels with values in the interval [128 255].
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Histogram in MATLAB doola
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We obtain the normalized histogram simply by using the expression.
p =imhist (f, b) / numel(f)
numel (f): a MATLAB function that gives the number of elements in array f

(i.e. the number of pixels in an image).
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Other ways to display DAV
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Hlstograms e
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Consider an image f. The S|mp|est way to FIGURE 3.7
Var_in uslw?:.:s 1o
plot its histogram Pistogram.
[a}lj.mhist.
is to use imhist with no output specified: o)
(dyplot.
>> imhist (f); % 50 100 150 200 250
Figure 3.7(a) shows the result o T e [T ‘
12000 | 4 1200k Jm s
>> h = imhist(f); oo 1 oo Ik
8000 - 4 8000 14
- G000 - ] 7 6000 = T
>> bar (h), 4000 |- 1 1 q 4000k 1 1
n ! | . - | a fl
>> PIOt (h); EDCE i | IIiTTE*Th_tI'I'*n o II ] ] |'~_L !
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>>stem (h);
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import cv2 deol o
import matplotlib.pyplot as plt o)liaJi
import numpy as np

dummy_img = np.zeros((100, 255), dtype=np.uint8)
for i in range(100):
for j in range(255):
dummy_img[i, j] = int((j / 255) * 255) # Simple horizontal gradient
cv2.imwrite('your_image.jpg', dummy_img)
print("Dummy image 'your_image.jpg' created. You can now run the main code.")
image_path = 'your_image.jpg'
img = cv2.imread(image_path, cv2.IMREAD_GRAYSCALE)
if img is None:
print(f"Error: Could not load image from {image_path}. Please check the path and file existence.")
exit() # Exit the script if image loading fails
hist = cv2.calcHist([img], [0], None, [256], [0, 256])
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plt.figure(figsize=(10, 5)) # Adjust figure size for better viewiﬁ

Z |

# Subplot 1: Original Grayscale Image 6)liall

plt.subplot(1, 2, 1) # 1 row, 2 columns, first plot
plt.imshow(img, cmap='gray")
plt.title('Grayscale Image')

# Adjust layout to prevent titles/labels from overlapping
plt.axis('off’) # Hide axis ticks and labels for cleaner image display plt.tight_layout()

# Show the Matplotlib plot window
# Subplot 2: Histogram plt.show()
plt.subplot(1, 2, 2) # 1 row, 2 columns, second plot
plt.plot(hist, color="black’) # Plot histogram, black color for clarity
plt.title('Image Histogram')
plt.xlabel('Pixel Intensity')
plt.ylabel('Number of Pixels')

plt.xlim([0, 256]) # Ensure x-axis covers the full range
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