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cv2.pyrMeanShiftFiltering(src, sp, sr[, dst[, maxLevel[, 

termcrit]]])

src sp sr

maxLevel termcrit

(x, y) : X – sp    x    X  + sp, Y – sp    y    Y + sp  

maxLevel

maxLevel 



sr

 

maxLevel

1. gray = cv2.cvtColor(shifted, cv2.COLOR_BGR2GRAY)

2. thresholding = cv2.threshold(gray, 255,

cv2.ADAPTIVE_THRES_MEAN_C,cv2.THRESH_BINARY,25, 5)

3. cv2.imshow("Thresholding", thresholding)



skimage.feature.peak_local_max(image, min_distance=1,

threshold_abs=None, threshold_rel=None, exclude_border=True,

indices=True, num_peaks=inf, footprint=None, labels=None,

num_peaks_per_label=inf)

2*min_distance+1

min_distance. 



localMax = peak_local_max(image, indices=False, min_distance=10, labels=thres

holding)

image markers

1. Dist = ndimage.distance_transform_edt(thresh)

2. localMax = peak_local_max(image, indices=False, min_distance=10, labels=thres

holding)

3. markers = ndimage.label(localMax, structure=np.ones((3, 3)))[0]

4. labels = watershed(Dist, markers, mask=thresh)



G D x; y; 



x, y

 

scipy.ndimage.gaussian_filter(input, sigma, order=0, output=None,

mode='reflect', cval=0.0, truncate=4.0)

input
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1. from skimage.feature import peak_local_max

2. from skimage.morphology import watershed

3. from scipy import ndimage

4. import cv2

5. from osgeo import gdal

6. import numpy as np

7. from skimage.feature import peak_local_max

8. from scipy.ndimage import gaussian_filter, distance_transform_edt

9. import matplotlib.pyplot as plt

10.import imutils

11.from skimage import data

12.

13.image = cv2.imread('C:/Users/Duong Ha Hai/Documents/All in US/MSU/Thesis

/Python code/thesis_new8bit.tif')

14.shifted = cv2.pyrMeanShiftFiltering(image, 2, 20) #/Support 8

bit only

15.img = cv2.resize(image, (600, 600))

16.cv2.imshow('Input', img)

17.sht = cv2.resize(shifted, (600, 600))

18.cv2.imshow('Shifted', sht)

19.print('Shift ', shifted.dtype)



20.

21.gray = cv2.cvtColor(shifted, cv2.COLOR_BGR2GRAY)

22.thresh = cv2. adaptiveThreshold(gray, 255, cv2.ADAPTIVE_THRESH_MEAN_C,

cv2.THRESH_BINARY, 25, 5)

23.thr = cv2.resize(thresh, (600, 600))

24.cv2.imshow('Threshold', thr)

25.print('Thres ', thresh.dtype)

26.

27.Dist = distance_transform_edt(thresh)

28.print(Dist.shape)

29.ds = cv2.resize(Dist, (600, 600))

30.cv2.imshow('EDT', ds)

31.

32.localMax = peak_local_max(Dist, indices=False, labels=thresh)

33.coordinates = peak_local_max(image, min_distance=3)

34.print(coordinates)

35.

36.markers = ndimage.label(localMax)[0]

37.labels = watershed(Dist, markers, mask=thresh)

38.print("[INFO] {} unique segments found".format(len(np.unique(labels))

1))

39.

40.for label in np.unique(labels):

41. if label == 0:

42. continue

43. mask = np.zeros(gray.shape, dtype="uint8")

44. mask[labels == label] = 255



45. contours = cv2.findContours(mask.copy(), cv2.RETR_EXTERNAL, cv2.CHAI

N_APPROX_SIMPLE)[ 2]

46. circle = max(contours, key=cv2.contourArea)

47. ((x, y), r) = cv2.minEnclosingCircle(circle)

48. cv2.circle(image, (int(x), int(y)), int(r), (0, 255, 0), 2)

49. cv2.putText(image, "+", (int(x) 10, int(y)), cv2.FONT_HERSHEY_COMP

LEX, 0.6, (0, 0, 255), 2)

50.

51.fig, ax = plt.subplots(figsize = (8,8))

52.ax.imshow(image, cmap=plt.cm.gray)

53.ax.autoscale(False)

54.ax.plot(labels[:, 1], labels[:, 0],'o', markersize=7, markeredgewidth=1,

markeredgecolor='r', markerfacecolor='None')

55.ax.set_title('Tree segmented')

56.ax.set_axis_off()

57.

58.plt.show()

1. from __future__ import print_function

2. from skimage.feature import peak_local_max

3. from skimage.morphology import watershed

4. from scipy import ndimage

5. from skimage import img_as_float

6. import rasterio

7. from rasterio.plot import plotting_extent



8. from osgeo import gdal

9. import numpy as np

10.import cv2

11.import matplotlib.pyplot as plt

12.from scipy.ndimage import gaussian_filter, median_filter

13.import imutils

14.

15.with rasterio.open('C:/Users/Duong Ha Hai/Documents/All in US/MSU/Thesis

/Python code/Thesis.tif') as dsm:

16. dsm_im = dsm.read(1, masked=True)

17. bounds = plotting_extent(dsm)

18.

19.im_gaus = gaussian_filter(dsm_im, sigma=13.5)

20.

21.fig, ax = plt.subplots(figsize = (8,8))

22.dsm_plot = ax.imshow(dsm_im, cmap='plasma')

23.fig.colorbar(dsm_plot, fraction=.023, ax=ax)

24.ax.set_title("Canopy Height Model CHM")

25.ax.set_axis_off()

26.

27.thresh = cv2.threshold(im_gaus, 0, 255, cv2.THRESH_BINARY)[1]

28.fig, ax = plt.subplots(figsize = (8,8))

29.ax.imshow(thresh, cmap=plt.cm.gray)

30.ax.autoscale(False)

31.ax.set_title('Thresh')

32.ax.set_axis_off()

33.

34.Dist = ndimage.distance_transform_edt(im_gaus)



35.localMax = peak_local_max(im_gaus, min_distance=3, indices=False)

36.

37.markers = ndimage.label(localMax)[0]

38.labels = watershed(Dist, markers, mask=dsm_im)

39.numbers = len(np.unique(labels))

40.print('Numbers of detected trees = ', numbers)

41.

42.fig, ax = plt.subplots(figsize = (8,8))

43.ax.imshow(dsm_im, cmap=plt.cm.gray)

44.ax.autoscale(True)

45.ax.set_title('Tree top')

46.ax.set_axis_off()

47.for label in np.unique(labels):

48. if label == 0:

49. continue

50. mask = np.zeros(dsm_im.shape, dtype="uint8")

51. mask[labels == label] = 255

52. contours = cv2.findContours(mask.copy(), cv2.RETR_EXTERNAL, cv2.

CHAIN_APPROX_SIMPLE)[ 2]

53. circle = max(contours, key=cv2.contourArea)

54. ((x, y), r) = cv2.minEnclosingCircle(circle)

55. cv2.circle(dsm_im, (int(x), int(y)), int(r), (0, 255, 0), 2)

56. ax.plot((int(x), int(y)),'o', markersize=int(r), markeredgewidth

=1, markeredgecolor='r', markerfacecolor='None')



1. import gdal

2. import numpy as np

3. import scipy

4. import scipy.ndimage as ndimage

5. from osgeo import gdal

6. import rasterio

7. from scipy.ndimage import gaussian_filter, median_filter

8. from skimage.feature import peak_local_max

9.

10.with rasterio.open('C:/Users/Duong Ha Hai/Documents/All in US/MSU/Thesis

/Python code/thesis.tif', 'r') as ds:

11. arr = ds.read(1, masked=True) # read all raster values

12.with rasterio.open('C:/Users/Duong Ha Hai/Documents/All in US/MSU/Thesis

/Python code/thesis.tif', 'r') as img:

13. h = img.read() # read all raster values

14.

15.im_gaus = gaussian_filter(arr, sigma=13.5)

16.coordinates = peak_local_max(im_gaus, min_distance=3)

17.

18.x = 0

19.X = []

20.for i in range(0,coordinates.shape[0]):

21. x = coordinates[i,0]

22. X.append(x)

23.print(X)

24.



25.print('++++')

26.

27.y = 0

28.Y = []

29.for i in range(0,coordinates.shape[0]):

30. y = coordinates[i,1]

31. Y.append(y)

32.

33.z = 0

34.Z = []

35.m = 0

36.n = 0

37.for i in range (0,len(X)):

38. m = X[i]

39. n = Y[i]

40. z = h[0,m,n]

41. Z.append(z)

42.

43.print('The tree is respectively with coordinates: ')

44.Zi = np.zeros(len(X))

45.dx = np.ones(len(X))

46.dy = np.ones(len(Y))

47.dz = Z

48.fig = plt.figure()

49.ax = Axes3D(fig)

50.ax.bar3d(X,Y,Zi, dx, dy, dz, color='r',zsort='max')

51.ax.scatter3D(X,Y,Z,c=Z,cmap=plt.cm.jet)

52.plt.show()
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