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RoiDefine.py

import arcpy,os,time

from arcpy.sa import *

from setOrientation import *

print "#### RoiDefine: Processing. ####"
arcpy.env.overwriteOutput = True

arcpy.CheckOutExtension(" Spatial") # rurn on extension "spatial”

# input parameters

dataHub = 'E:\\mereniCasuKalibracniValidacniDataDP\\' # workspace directory

bufferSizes = {"HZ_0Oauta_1stin1':7,'"HZ_0Oauta_1stin2':7,'"HZ_lauta_1stin1":8,"HZ_lauta_1Istin2':5,
'RZ _0Oauta_0stin2':4,'RZ _Oauta_1stin1':10,'RZ_lauta_Ostin2':6,'RZ_1lauta_1stinl":7,
'HZ_0a_1s1':9,'HZ 0a_1s2":3,'HZ 1a_1s1":6.5,'HZ 1a_1s2':6,'RZ_0a_0s1':3.5,'RZ_0a_0s2":4,
'RZ _1a_0s1":9.5,'RZ_1a_1s1":4} # dict with buffer sizes

InpLine = "silnice" # name of line road layer

InpRaster = "snimek" # name of aerial image

distance = "2 meters'" #splitting distance

bufferLayer = "LnBuff' # name of buffer layer

OutpRaster = ""vystup' # name of output direction raster

# iterate over geodatabases in workspace directory
for k in os.listdir(dataHub):
workspace = str(k)
for key, value in bufferSizes.iteritems():
start = time.time()
if key == k.split(".gdb")[0]:
width = value

# define workspace, extent, snapping raster:
arcpy.env.workspace = dataHub + workspace
arcpy.env.extent = InpRaster
arcpy.env.snapRaster = InpRaster

# split input line layer to smaller parts; add attributes "orientation" and "category”
arcpy.MultipartToSinglepart management(InpLine, 'LnSingle")
arcpy.GeneratePointsAlongLines_management('LnSingle’, 'Dp’, 'DISTANCE', Distance = distance)
arcpy.SplitLineAtPoint_management('LnSingle’, 'Dp’, 'LnSplit', '1 meters")
arcpy.AddField_management('LnSplit', 'orientation', 'DOUBLE")
arcpy.AddField_management('LnSplit', 'category’, 'STRING")

# browsing geometry of line parts
desc = arcpy.Describe('LnSplit")
geometry = desc.ShapeFieldName
cursor = arcpy.UpdateCursor('LnSplit")
for row in cursor:

geom = row.getValue(geometry)

startPt = geom.firstPoint

endPt = geom.lastPoint

startX = startPt. X

startY = startPt.Y’

endX = endPt.X

endY =endPt.Y

# compute orientation (function is placed in setOrientation.py)
A = setOrientation(startX, endX, startY, endY)
if A>=0and A <5.625:
row.setValue("orientation', 1)
row.setValue(" category", 0)
cursor.updateRow(row)
elif A >=5.625 and A < 16.875:
row.setValue(" orientation', 2)
row.setValue("' category", 1)
cursor.updateRow(row)
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elif A >=16.875 and A <28.125:
row.setValue("orientation', 4)
row.setValue("category", 2)
cursor.updateRow(row)

elif A >=16.875 and A <39.375:
row.setValue(" orientation', 8)
row.setValue(" category", 3)
cursor.updateRow(row)

elif A >=39.375 and A < 50.625:
row.setValue("orientation', 16)
row.setValue("category", 4)
cursor.updateRow(row)

elif A >=50.625 and A <61.875:
row.setValue(" orientation', 32)
row.setValue("'category", 5)
cursor.updateRow(row)

elif A >=61.875 and A <73.125:
row.setValue("orientation'', 64)
row.setValue(" category", 6)
cursor.updateRow(row)

elif A >=73.125 and A <84.375:
row.setValue(" orientation', 128)
row.setValue(" category", 7)
cursor.updateRow(row)

elif A >=84.375 and A <95.625:
row.setValue("orientation', 256)
row.setValue(" category", 8)
cursor.updateRow(row)

elif A >=95.625 and A <106.875:
row.setValue(" orientation', 512)
row.setValue(" category", 9)
cursor.updateRow(row)

elif A >=106.875 and A < 118.125:
row.setValue("orientation", 1024)
row.setValue(" category", 10)
cursor.updateRow(row)

elif A >=118.125 and A < 129.375:
row.setValue("' orientation', 2048)
row.setValue(" category'’, 11)
cursor.updateRow(row)

elif A >=129.375 and A < 140.625:
row.setValue("orientation", 4096)
row.setValue(" category", 12)
cursor.updateRow(row)

elif A >=140.625 and A < 151.875:
row.setValue("orientation", 8192)
row.setValue(" category", 13)
cursor.updateRow(row)

elif A >=140.625 and A < 163.125:
row.setValue("' orientation', 16384)
row.setValue(" category'', 14)
cursor.updateRow(row)

elif A >=163.125 and A < 174.375:
row.setValue("orientation'', 32768)
row.setValue(" category", 15)
cursor.updateRow(row)

elif A >=174.375 and A <= 180:
row.setValue("' orientation', 1)
row.setValue(" category', 0)
cursor.updateRow(row)

else:
row.setNull("orientation")
row.setNull(""category')
cursor.updateRow(row)

del cursor, row
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# create buffer along line parts
arcpy.Buffer_analysis('LnSplit', bufferLayer, str(width) + " meters","","FLAT")

# create raster datasets of each cathegory of orientation
TMP_SEL_LAYER_NAME = "tmp_sellayer"
TMP_SEL_LAYER = arcpy.MakeFeatureLayer_management(bufferLayer, TMP_SEL LAYER_NAME)
TMP_POLY = "tmp_buffer"
TMP_RAS = "tmp_bufras"
SnimekClip = "SnimekClip"
oredRaster = None
for cat in range(16):
arcpy.SelectLayerByAttribute_management(TMP_SEL_LAYER_NAME, "NEW_SELECTION", "category
="%s"" % cat)
selCount = int(arcpy.management.GetCount(TMP_SEL LAYER NAME).getOutput(0))
if selCount > 0:
arcpy.PolygonToRaster conversion(TMP_SEL _LAYER NAME, "orientation", TMP_RAS,
"CELL_CENTER","",0.1)
reclas = Reclassify(TMP_RAS, "Value", RemapValue([[cat, 1], ["NODATA", 0]]), "DATA")
if oredRaster is None:
oredRaster = reclas
else:
oredRaster = BitwiseOr(oredRaster, reclas) # bitwise or operation (merge individual direction rasters)

# reclassify directional raster (NoData outside ROI, 65535 in crossroads)
reclas = Reclassify(oredRaster, ""Value', RemapValue([
[1, 11, [2, 2], [4, 4], [8, 8], [16, 16], [32, 32], [64, 64], [128, 128],
[256, 256], [512, 512], [1024, 1024], [2048, 2048], [4096, 4096],
[8192, 8192], [16384, 16384], [32768, 32768], [0, 0]]), "NODATA")
reclasl = Reclassify(reclas, "Value", RemapValue([
[1, 11,12, 2], [4, 4], [8, 8], [16, 16], [32, 32], [64, 64], [128, 128],
[256, 256], [512, 512], [1024, 1024], [2048, 2048], [4096, 4096],
[8192, 8192], [16384, 16384], [32768, 32768], [0, "NODATA"], ["NODATA", 65535]]), "NODATA")
reclas1.save(OutpRaster)

stop = time.time()
processingTime = (stop - start)
print k, 'processed. Processing time is approx. %d seconds.' % processingTime

SetOrientation.py

import math
# compute orientation angle of line segment from start/end coordinates
def setOrientation (startX, endX, startY, endY):
if startX !=endX and startY !=endY:
if startX > endX and startY < endY:
uX = (startX + 10) - startX
uY =0
vX = startX - endX
vY = startY - endY
CosA = (uX*vX)+(uY*vY))/(math.sqrt((math.pow(uX,2)+math.pow(uY,2)))*
(math.sqrt((math.pow(vX,2)+math.pow(vY,2)))))
A = math.degrees(math.acos(CosA))
if A <90:
A =180-A
return A
elif startX < endX and startY <endY:
uX = endX - startX
uY =0
vX =endX - startX
vY =endY - startY
CosA = (uX*vX)+(uY*vY))/(math.sqrt((math.pow(uX,2)+math.pow(uY,2)))*
(math.sqrt((math.pow(vX,2)+math.pow(vY,2)))))
A = math.degrees(math.acos(CosA))
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if A>90:
A =180-A
return A

elif startX > endX and startY > endY:
uX = endX - startX
uY =0
vX =endX - startX
vY =endY - startY
CosA = (uX*vX)+(uY*vY))/(math.sqrt((math.pow(uX,2)+math.pow(uY,2)))*
(math.sqrt((math.pow(vX,2)+math.pow(vY,2)))))
A = math.degrees(math.acos(CosA))
if A>90:
A =180-A
return A
elif startX < endX and startY > endY:
uX = (endX+10) - endX
uY =0
vX =endX - startX
vY =endY - startY
CosA = (uX*vX)+(uY*vY))/(math.sqrt((math.pow(uX,2)+math.pow(uY,2)))*
(math.sqrt((math.pow(vX,2)+math.pow(vY,2)))))
A = math.degrees(math.acos(CosA))
if A <90:
A =180-A
return A
else:
A =361
return A

Correlation.py

import arcpy, sys, math,numpy,os,shutil,time
from arcpy import env

from arcpy.sa import *

from setOrientation import *

from scipy.stats.stats import pearsonr

from scipy import signal,misc

print '#### Correlation: Processing. ####'
numpy.set_printoptions(threshold=numpy.nan)
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension(" Spatial')

# input parameters

srcDir = "E:\\mereniCasuKalibracniValidacniDataDP\\" # workspace directory
vzoryCesta = "C:\\Users\\Jiri\Desktop\\vzor5x20\"" # directory with patterns
vzor = {'0":vzoryCesta + "vzor0",'1":vzoryCesta +

"vzorl",'2":vzoryCesta+'vzor2",'3":vzoryCestat"vzor3",'4":vzoryCesta+'"vzor4",
'5":vzoryCestat'vzor5",'6':vzoryCesta+'"vzor6",'7":vzoryCesta+"vzor7",'8":vzoryCesta+"vzor8",
'9":vzoryCesta+"vzor9",'10":-vzoryCesta+' vzor10",'11":vzoryCesta+'"vzor11",'12":vzoryCesta+"vzor12

"
5

'13":vzoryCesta+'"vzor13",'14":vzoryCestat+'"vzor14", '15":vzoryCesta+'"vzor15"} # dict with patterns

buffer = "LnBuff" # name of buffer layer
RasterOfDirections = "vystup" # input direction raster (from RoiDefine.py]
CorelationRaster = "corr" # output corelation raster

# iterate over geodatabases in workspace directory
for dir in os.listdir(srcDir):
start = time.time()
dataHub = os.path.join(srcDir,dir) + "\\'
InpRoiPoly = dataHub + buffer
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# iterate over patterns, find max. size in X and Y direction
vzorMaxX = (0; vzorMaxY =0
for k in vzor:
vzor[k] = arcpy.RasterToNumPyArray(vzor[k]) — arcpy.RasterToNumPyArray(vzor[k]).mean()

if vzor[k].shape[0] > vzorMaxX:
vzorMaxX = vzor[k].shape[0]
if vzor[k].shape[ 1] > vzorMaxY:
vzorMaxY = vzor[k].shape[1]

# compute average raster from single raster bands
InpRasterBandl = dataHub + "snimek/Band_1"
InpRasterBand2 = dataHub + "snimek/Band_2"
InpRasterBand3 = dataHub + ""snimek/Band_3""
smerovyRaster = dataHub + RasterOfDirections
arcpy.env.workspace = dataHub

arcpy.env.extent = InpRasterBand1

# convert rasters to numpy arrays

snimekArrayl = arcpy.RasterToNumPyArray(InpRasterBand1)
snimekArray2 = arcpy.RasterToNumPyArray(InpRasterBand2)
snimekArray3 = arcpy.RasterToNumPyArray(InpRasterBand3)
snimekArray = (snimekArrayl + snimekArray2 + snimekArray3) / 3
smerovyRasterArray = arcpy.RasterToNumPyArray(smerovyRaster)

# prepare new array for corelations
CorrArray = numpy.zeros((smerovyRasterArray.shape[0],smerovyRasterArray.shape[1]))

# read coordinates of direction raster
Desc = arcpy.Describe(smerovyRaster)
llcCoordinates = {'x":Desc.Extent. XMin,'y":Desc.Extent. YMin}

# iterate over items of direction array
for (x,y), value in numpy.ndenumerate(smerovyRasterArray):
if ((x-vzorMaxX/2) >= 0) and ((y-vzorMaxY/2) >= 0):

# find matching pattern
for i in range(0, 16):
SmerVal = smerovyRasterArray[x,y]
if (SmerVal & 2 ** i) and not SmerVal == 0:
pouzityVzor = vzor[str(i)]
r = pouzityVzor.shape[0]
s = pouzityVzor.shape[ 1]

# compute corelation
if 1%2 == 0 and s%2 = 0:

imageSubset = snimekArray[x - (r/2):x + (r/2),y - (s/2):y +(s/2)]

corr = signal.correlate2d(imageSubset, pouzityVzor, boundary="wrap', mode='same')
elif 1%2 == 0 and s%2 <> 0:

imageSubset = snimekArray[x - (r/2):x + (r/2),y - (s/2):y + (s/2)+1]

corr = signal.correlate2d(imageSubset, pouzityVzor, boundary="wrap', mode='same")
elif 1%2 <> 0 and s%2 == 0:

imageSubset = snimekArray[x - (r/2):x + (r/2)+1,y-(s/2):y + (s /2)]

corr = signal.correlate2d(imageSubset, pouzityVzor, boundary='wrap', mode='same")
elif r%2 <> 0 and s%2 <> 0:

imageSubset = snimekArray[x - (r/2):x + (r/ 2)+1,y - (s/2):y + (s / 2)+1]

corr = signal.correlate2d(imageSubset, pouzityVzor, boundary='wrap', mode='same")
CorrArray[x,y] = corr[r/2, s/2]

#in case of crossroad compute corelation for all patterns and save greatest absolute value
elif SmerVal == 65535:
correlations =[]
for i in range(0, 16):
pouzityVzor = vzor|str(i)]
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r = pouzityVzor.shape[0]
s = pouzityVzor.shape[1]
ifr%2==0ands %2 =—=0:
imageSubset = snimekArray[x - (r/2):x+ (r/2),y-(s/2):y +(s/2)]
corr = signal.correlate2d(imageSubset, pouzityVzor, boundary="wrap', mode='same"')
elifr%2==0ands %2 <> 0:
imageSubset = snimekArray[x - (r/2):x+(r/2),y-(s/2):y+(s/2)+ 1]
corr = signal.correlate2d(imageSubset, pouzityVzor, boundary='wrap', mode='same"')
elifr% 2<>0ands %2==0:
imageSubset = snimekArray[x - (r/2):x+(t/2)+ 1, y-(s/2):y+(s/2)]
corr = signal.correlate2d(imageSubset, pouzityVzor, boundary="wrap', mode='same")
elifr%2<>0ands %2 <> 0:
imageSubset = snimekArray[x - (r/2):x+(/2)+ 1,y-(s/2)y+(s/2)+1]
corr = signal.correlate2d(imageSubset, pouzityVzor, boundary="wrap', mode='same')
correlations.append(corr[r / 2, s / 2])
if abs(max(correlations)) < abs(min(correlations)):
CorrArray[x, y] = min(correlations)
else:
CorrArray[x,y] = max(correlations)
else:
continue

# convert corelation array to raster and clip it using buffer layer

raster = arcpy.NumPyArrayToRaster(CorrArray, arcpy.Point(llcCoordinates['x'], llcCoordinates['y']),
x_cell_size=0.1, y_cell size=0.1)

rasterClip = ExtractByMask(raster,InpRoiPoly)

rasterClip.save(dataHub + CorelationRaster)

stop = time.time()
processingTime = (stop - start)
print dir,'processed. Processing time is approx. %d seconds.' % processingTime

CorScaling.py

import arcpy, numpy,os,re

from arcpy import env

from arcpy.sa import *

print '#### CorScaling: Processing. ####'
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension("' Spatial') # rurn on extension "spatial”

# input parameters

sreDir = 'E:\\mereniCasuKalibracniValidacniDataDP\\' # workspace directory
CorelationRaster = "corr" # input corelation raster (from Corelation.py)

buffer = "LnBuff" # name of buffer layer

binaryRaster = "CorrScaledBinary" # name of output binary raster of potential objects
threshold = -0.08 # threshold value

# iterate over geodatabases in workspace directory
for dir in os.listdir(srcDir):

start = time.time()

dataHub = os.path.join(srcDir,dir) + "\\'

image = dataHub + CorelationRaster

buff = dataHub + buffer

binary = dataHub + binaryRaster

# convert corelation raster to numpy array

imageArray = arcpy.RasterToNumPyArray(image,nodata_to_value=0)
Desc = arcpy.Describe(image)

llcCoordinates = {'x":Desc.Extent. XMin,'y":Desc.Extent.YMin}

min = imageArray.min(); max = imageArray.max()
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# iterate over items of corelation array, scaling to <-1;1>
for (x, y), value in numpy.ndenumerate(imageArray):
if value < 0:
imageArray[x,y] = value/abs(min)
elif value == 0:
imageArray[x,y] = 0
else:
imageArray[x,y] = value/max
# convert scaled array to raster, clip it using buffer layer
raster = arcpy.NumPyArrayToRaster(imageArray, arcpy.Point(llcCoordinates[ 'x'], llcCoordinates['y']),
x_cell_size=0.1,y_cell size=0.1)
rasterReclas = Reclassify(raster, ""Value", RemapRange([[-1, threshold0, 0], [threshold, 1, 1]]))
rasterReclasClip = ExtractByMask(rasterReclas, buff)
rasterReclasClip.save(binary)

stop = time.time()
processingTime = (stop - start)
print dir, 'processed. Processing time is approx. %d seconds.' % processingTime

SelectPO.py

import arcpy, numpy,os,re

from arcpy import env

from arcpy.sa import *

print '#### SelectPO: Processing. ####'
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension("' Spatial") # rurn on extension "spatial”

# input parameters

sreDir = 'E:\\mereniCasuKalibracniValidacniDataDP\\' # workspace directory

binaryRaster = "CorrScaledBinary" # name of input binary raster of potential objects

outputFeatureClass = "ZebraCrossingStripes" # output feature class with zebra crossing objects (final product)
minArea = 0.18

maxArea =2.29

minDistance = 0.941366

maxDistance = 1.204867

# iterate over databases in workspace directory
for dir in os.listdir(srcDir):
start = time.time()
arcpy.env.workspace = os.path.join(srcDir,dir)
KorelacePolygon = 'KorelacePolygon'

t#tconvert corelation raster to polygon
arcpy.RasterToPolygon_conversion(binaryRaster,KorelacePolygon,"SIMPLIFY","VALUE")

# select potencial objects by code and area

TMP_SEL_LAYER_NAME = "tmp_sellayer"

TMP_SEL _LAYER = arcpy.MakeFeatureLayer management(KorelacePolygon, TMP_SEL LAYER NAME)

arcpy.SelectLayerByAttribute_management(TMP_SEL _LAYER NAME, "NEW_SELECTION",' "gridcode"
=0

arcpy.SelectLayerByAttribute_management(TMP_SEL LAYER NAME, "SUBSET_SELECTION",
"SHAPE_Area <= %d" %maxArea)

arcpy.SelectLayerByAttribute_management(TMP_SEL__LAYER NAME, "SUBSET_SELECTION",
"SHAPE_Area >= %d" %minArea)

arcpy.CopyFeatures_management(TMP_SEL._LAYER_NAME, 'KoreacePreselect')

t#create centroids from potencial zebra-crossing objects

arcpy.FeatureToPoint_management(TMP_SEL LAYER_NAME, 'KoreacePreselectCentr',"" CENTROID")
arcpy.Near_analysis('KoreacePreselectCentr', 'KoreacePreselectCentr')

TMP_SEL_LAYER = None

TMP_SEL_LAYER_NAME = None
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t#select potencial objects by it's relative distance

TMP_SEL_LAYER_NAMEI = "tmp_sellayerl"

TMP_SEL_LAYER_NAME?2 = "tmp_sellayer2"

TMP_SEL _LAYERI = arcpy.MakeFeatureLayer management('KoreacePreselectCentr’,
TMP_SEL_LAYER_NAME])

TMP_SEL_LAYER2 = arcpy.MakeFeatureLayer_management('KoreacePreselect’,
TMP_SEL_LAYER_NAME2)

arcpy.SelectLayerByAttribute_management(TMP_SEL LAYER NAMEI, "NEW_SELECTION",
"NEAR_DIST <= %d" %maxDistance)

arcpy.SelectLayerByAttribute_management(TMP_SEL LAYER NAMEI, "SUBSET_SELECTION",
"NEAR_DIST >= %d" % minDistance)

arcpy.SelectLayerByLocation_management(TMP_SEL_LAYER_NAME?2,'intersect’,
TMP_SEL_LAYER_NAME])

arcpy.CopyFeatures_management(TMP_SEL _LAYER_NAME?2, outputFeatureClass)

stop = time.time()

processingTime = (stop - start)
print dir, 'processed. Processing time is approx. %d seconds.' % processingTime
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