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1. Computer programs to quantify homogeneity

import cv2
from numpy import *
import numpy as np

import math

import random

from random import uniform, randint

def findrate(square):
h, w = square.shape[:2]
s=0.0
amount = 0.0
for i in range(0,h):
for j in range(0,w):
amount += 1
if square[i,j] == 255:
s=stl
rate = s/amount

return rate

def meanrate(fdomain, r=20):
h, w = fdomain.shape[:2]
coord =0
coor =0
for i in range(0,h-r+1,10):
for j in range(0, w-r+1, 10):
coor +=1
sample rate = np.empty(coor)
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for 1 in range(0,h-r+1,10):

for j in range(0, w-r+1, 10):

sample = fdomain[i:i+r-1, j:j+r-1]

sample rate[coord] = findrate(sample)

coord = coord + 1

var = np.cov(sample_rate)
a = findrate(fdomain)
k = 100*(math.sqrt(var))/a

return k

img = cv2.imread('image path')

cv2.namedWindow('Original’, 0)
cv2.resizeWindow('Original',500,500)
cv2.imshow('Original’, img)

imag = cv2.cvtColor(img, cv2.COLOR_BGR2HSV)
rows, cols = imag.shape[:2]

lower red 1 = np.array([0,50,50])

upper_red 1 = np.array([34,255,255])

mask 1= cv2.inRange(imag, lower red 1, upper red 1)

lower red 2 = np.array([160,50,50])
upper_red 2 = np.array([180,255,255])
mask 2 = cv2.inRange(imag, lower red 2, upper red 2)

nimg = np.zeros((rows, cols))

S3



for m in range(0,rows):
for n in range(0,cols):

nimg[m,n] = mask_1[m,n] or mask 2[m,n]

homo = meanrate(mask 1)

print homo
cv2.namedWindow('Final', 0)
cv2.resizeWindow('Final',500,500)
cv2.imshow('Final', nimg)
cv2.waitKey(0)

cv2.destroyAllWindows()
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