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7. Build Osthomosaic ih 30m
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9 Local Dynamic Mapping S/W

Software Source Code
[Main]

# Directory initialize
path list = [path ort,path drp,path kpt,path ojp,.path mtc]
pkgd.Dir init(path list)

# Data import
print (' [Import Data]'}

ortho img, drone img, geotransfrom, epsg = pkgd.import data(source or, source dr, path ort, path drp,.path ojp)

# Matching image
print (' [Start to matching]')
pkgd.Matching (ortho img, drone img, path kpt, path mtc)

$ Georeferencing
print (' [Start to Georeferencing]')
pkgd.Georef (path mtc, geotransfrom, epsg, path out)

[Data Import Module]

def import data(source or, source dr, path ort, path drp, path ojp):

# Copy orthomisaic-map and drone-photo
ortho mv = shutil.copy(source_ or, path ort)
drone mv = shutil.copy(source dr, path drp)

# import orthomosaic map

orth list = os.listdir(path ort)

orth name = orth 1ist[-1]

ortho = gdal.Cpen(os.path.join(path ort+orth name) )

ortho arr = ortho.ReadhshArray()

print (' Crthomosaic map: ' + orth name)

print (f™ - Format: {ortho.GetDriver () .S5hortName}/{ortho.GetDriver() .LongName}™)
print (f™ - S5ize: {ortho.RasterXS5ize} x {ortho.Raster¥Size} x {ortho.RasterCount}™}

Projection = ortho.GetProjection(}

¥print ("Projection:™, Projection)

epsg = Projection[-7:-3]

epsg = int (epsg)

print (' — EPSG:', epsg}

rows = ortho.Raster¥Size

cols = ortho.RasterXSize

x0, d=x, dxdy, v0, dydx, dy = ortho.GetGeoTransform()
geotransfrom = ortho.GetGeoTransform()

xl = x0 + dx * cols

¥l = yv0 + dy * rows

new_dx = round(dx, 3}

print (f™ - Range: {x0k:{x1}, {y0k:{wvll™}

print (f" - Ground sample distance : {new dx}m")
print (")

ogrtho_arr = ortho arr.transpose(1,2,0)
cvZ.imwrite (path ojp+ 'Ortho.jpg", ortho_arr

ortho img = cvi.imread(path ojp+ '"Ortho.jpg')
#Dxtho_img = cvZ.imread (os.path.join (path ort+orth name))

# import drone image

dron_ list = os.listdir(path drp)
dron name = dron 1ist[-1]
drone img = cvi.imread (path drp+dron name}

# Drone image coordinate
drone img path = os.path.join(path drp+dron name)

def get exif (filename) :
image = Image.open(filename})
image.verify ()
return image. getexif(}

def get_ geotagging (exif):

if not exif:

raise ValueError ("Ho EXIF metadata found™)
geotagging = {1}
for (idx, tag) in TAGS.items () :

if tag == '"GPSInfo':

if idx not in exif:
raise WValueError ("Ho EXIF geotagging found™})

for (key, wal}) in GPSTAGS.items(}:
if key in exiffidx]:
geotagging[val] = exif[idx] [kev]
return geotagging
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exif = get exif (drone img path)
geotags = get geotagging (exif)

print(' Drone Image Coordinate')

print(' — Latitude:', geotags['GPSLatitude'])
print (' — Longitude:', geotags['GPSLongitude']
print (' — Altitude:"', gectags['GPS5Altitude'])
printc('"')

return ortho img, drone img, geotransfrom, epsg

[Image Matching Module]

def Matching(ortho img, drone img, path kpt, path mtc):
# Keypoint
ortho = ortho img
ortho bi =cv2.bilateralFilter (ortho, %, 150, 50)
ortho gray = cvd.cvtlColor (ortho bi,cv2 . COLOR BGRZGRAY)

drone = drone img
drone bi =cvl.bilateralFilter (drone, &%, 130, 30)
drone_gray = cv2.cvtColor (drone bi,cv2.COLOR_BGRZGRAY)

print (' Start to detect keypoints...')
# SIFT
detector = cv2.S5IFT create()

kpl, desl = detector.detectAndCompute (ortho gray, Hone)
kp2, des2l = detector.detectAndCompute (drone gray, Hone)
princ (' — Orhtomosaic keypoints:',len(kpl))
print (' — Drone image keypoints:',len(kpl})

dstl = cwva.drawEeypoints (ortho, kpl, None, color=(0,0,255})
dst2 = cvl.drawEeypoints (drone, kp2, None, color=(0,0,255))
cvl.imwrite (path kpt+'ortho kp.jpg',dstl)
cvZ.imwrite (path_kpt+'drone kp.Jjpg',dstl)

# BFMatcher

print (' Matching key points...'}

match = cvld.BFMatcher()

matches = match.knnMatch (desl, des2, k=2}

good = []
for m,n in matches:
$Distance parameter
#0.485
if m.distance < 0.485*n.distance:
good. append (m)

draw_params = dict (matchColor = (0,0,255),singlePointColor = None,flags = 2}

Match image = cvl.drawMatches (ortho gray, kpl, drone gray, kp2, good, Hone, **draw params)
print (' — Filtered tie points:',len (good))

print ("'}

cv2.imwrite (path mtc+"DrawMatches.jpg", Match image)

# Perspective Transfrom
MIN MATCH COUNT = 10

if len(good} > MIN MATCH COUNT:
ortho pts = np.fleat32 ([ kpl[m.gueryldx].pt for m in good]) .reshape(-1,1,2)}
drone pts = np.float32 ([ kpZ[m.trainldx].pt for m in good]) .reshape(-1,1,2)}
"change ransac parameter”
M, mask = cvi.findHomography (drone pts, ortho pts, cv2.RANSAC,5.0)
h,w = ortho_gray.shape
pts = np.float32{[ [0,0],[0,h-1],[w-1,h-1],[w-1,0] 1}).xreshape(-1,1,2}
dst = cv2.perspectiveTransform(pts, M)
Overlapping = cvd.polylines(drone gray, [np.int32 (dst)],True, (0,0,255),20, cva.LINE Aa)
cvl.imwrite (path mtc+"Overlapping. jpg”, Overlapping)
else:
print ("Not enought matches are found — $d/%d", tlentgood]IMIN_MATCH_COUNT}}

Perspectives = cvl.warpPerspective{drone, M, (ortho.shape[l], ortho.shape[0]}}
Cutput= cvld.subtract (ortho, Perspectives)

Cutput= cvd.subtract (Cutput, Perspectives)

Cutput= cvld.add{Cuctput, Perspectives)

cv2.imwrite (path mtc+"Matching Image.tif”, Cutput)
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[Georeferencing Module]

def Georef (path mtec, geotransfrom, epsg, path out):
princ (' - Georeferencing...')

Matched img = os.path.jolin(path mtc+'Matching Image.tif')
dst filename = os.path.jolin(path out+'Image matched.tif')

src ds = gdal.Open (Matched img)

format = "GTiff™

driver = gdal.GetDriverByName (format)

dst ds = driver.CreateCopy(dst filename, src ds, 0)

Geotransform = geotransfrom
dst_ds.SetGeoTransform(Geotransform)

Epsg = epsg

srs = osr.SpatialReferencel()
sr3.ImportFromEPSG (Epsg)

dest wkt = srs.ExportToWkt ()
dst ds.SetProjection(dest wkt)

print (' - Processing Finished')
dst_ds = None
src ds = Hone

Tie point 2&
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10 Local Dynamic Mapping S/W

Software Source Code

[Main]

def Main ldm(source, path dst):

source = source
path_dst = path dst
target_size = 1024
BATCH SIZE = 1

path list = [path src,path ojp, path sli, path tls,path sth, path hcn, path ppr, path pol]
pkgd.Dir init(path list, path out, path dst)

print ('< Processing has began. >')

pkgd.filemv (source, path src)

# Data import - Geotifmg e 2 ooz Slicing
x0, y0, scale factor, _, OrthoXsize, OrthoYsize, image name, projection = pkgd.Image_ slice (path_src,
path_ojp, path sli, target_ size)

scale_factor = round(scale_factor, 4)
gpus = ti.config.experimental.list physical devices('GPU')
if gpus:

Ery:

# Currently, memory growth needs to be the same across GPUs
for gpu in gpus:
tf.config.experimental.set memory growth(gpu, True)

logical gpus = tf.config.experimental.list logical devices('GPU'}

print (len{gpus}, "Physical GFUs,", len(logical gpus}, "Logical GFUs")
except RuntimeError as e:

# Memory growth must be set before GPUs have been initialized

print (e}

print{'")
print ('"[S5tep 3] Image Translation.')
Translate dataset = tf.data.Dataset.list files(path_sli+'*jpg', shuffle=False)

Translate dataset = Translate_dataset.map(pkgd.load image_src)
Translate dataset = Translate_dataset.bacch (BATCH_SIZE)
print (' - Checking the data...'}

print (' - Loading Model...')

generator = tf.keras.models.load model (path model+'Hodel 48.h5')

file list = os.listdir(path sli,)
count = []
Fiiuly T o rionsscliuy 4GS SLalLou
for img in Translate dataset:
prediction img = pkgd.Translate_images (generator, img)

file mame = file list[len{count)]

img name = (file name}

cvZ.imwrite (path tls+img name, prediction img)

if len{count) % 28 = 0O:

print (" Completed : ({}/{})".format (len({count), len(file list)))

count .append (0}
printc (" Completed : ({}/{})".format{len(file list), len{file list)))
print (' — Translating has completed')

# Image Stitching Module
pkgd.Stitching(path src, path tls, path hen, path sth,target size)

# Vecror Extract

pkgd.Excraction shp(path sth, path ppr,path pol,path out, OrthoXsize, OrthoYsize, =scale factor,
x0, y0, image name, projesction)

#path_list = [path_src,path ojp, path sli, path tls, path hcn, path ppr, path pol]
#pkgd.Dir_init[path_list, path out, path dst)

print('")
print ('Processing Finished, Please Check the Files')

Main ldm(sgurce, path dst)
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[Preprocessing Module]

def Image_slice (path_src, path ojp, path sli, target size}:
print ("'}
print ('[Step 2] Importing Crthomosaic Map')
file list = os.listdir (path src)
file name = file l1list[-1]
image name = file name[:-4]

# Orthomosaic Data
Ortho = gdal.Open(path src + file name)
Ortho_arr = Ortho.ReadAsArray ()

print|' - File Hame: ' + file name)
print (f" - Format: {0rtho.GetDriver().ShortHame}/{0rtho.GetDriver () .LongName}")
print (™ - Size: {Ortho.RasterXSize} x {Ortho.Raster¥Size} x {Crtho.RasterCount}")

Projection = Ortho.GetProjection|)
Projection val 1 = Projection[-14:-10]
Projection val 2 = Projection[-7:-3]

projection = Projection val 1+ ':'+Projection val 2
print (" - Projection:"™, projection)
#print (" - Projection:”, Projectiom)

rows = Ortho.Raster¥YSize

cols = Crtho.RasterXSize

x0, d=x, dxdy, y0, dydx, dy = Ortho.GetGeoTransform()
xl = x0 + dx * cols

vl =v0 + dy * rows

print (f" - Range: {x0}:{x1}, {vOl:{wl}"™)
print (f" - Ground sample distance : {dx}i")
x0 = round (x0)

w0 = round(y0})

Ortho_arr = Ortho arr.transpose(l,2,0)
cv2.imwrite (path ojp+ 'Ortho.jpg', Ortho arr)

## CLRHE

cla = cvi.imread (path ojp+'Ortho.jpg")

img yuv = cviZ.cvtColor (cla, cov2.COLOR BGRZYUV)

img_clahe = img vuv.copy()

clahe = cv2.createCLAHE (clipLimit=1.25, tileGridSize=(4,4}}
img_clahe[:,:,0] = clahe.apply(img_clahe[:,:,0])

img_clahe = cv2.cvtColor(img clahe, cv2.COLOR YUVZBGR)

Ortho jpg = gdal.Open(path ojp + 'Ortho.jpg")
arr= Ortho jpg.ReadhsiArray()
arr = arr.transpose(l1,2,0})

## Image slicing

print(' — S5licing has started')
src h = arr.shape[0]

src w = arr.shape[l]

last_h = src h-target_size

last W = Src W-target size

divide h = math.ceilisrc_hftarget_size}
divide w = math.ceiltsrc_wftarget_size}
v = @

x =10

name counter = 1

for i in range (divide h):
if i « {diwvide h-1}:
for j in range(divide w):
if j < (divide w-1):
h = y*target size
W = x*target_ size
img trim = arr[hih+carget size, wiwWw+target size]
imgname = (str(name counterj+ ".jpg")
cvZ.imwrite (os.path.join(path sli,imgname),img trim)
#print ('Image saved: ', imgname})
X
name counter += 1

If '] = (divide w-1):
h = y*target_size
img trim = arr[h:h+carget size, last WiSIC W]
imgname = (str(name counter) + ".Jjpg")
cv2.imwrite (os.path.join(path sli,imgname) ,img trim)
#print('Image =saved: ", imgname}
x =10
v =1
name counter += 1
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if i = (divide h-1}:
for j in range (divide w):
if j < (divide w-1):

h = y*target size
W = x*target size
img trim = arr[last h:last h+target size, W:WtLarget size]
imgname = (str(name counter) + ".Jjpg")
cvZ.imwrite (og.path.jolin(path 211,imgname),img trim)
#print ('Image saved: ', imgname)
x4 1
name counter += 1

if j = (divide w-1):
img trim = arr[last h:src h, last wW:src W]
imgname = (str(name counter) + ".jpg")

cvZ.imwrite (os.path.jolin(path s1i,imgname),img trim)
#print ('Image saved: ', imgname)
x =10
v =0
name counter += 1
print{' - S5licing has completed')
return x0,y0, dx, dy, cols, rows, image name, projection

[Image to Image translation Module]

def load src(image file):
image = tf.io.read file(image_file)
input image = tf.image.decode jpeg(image)
input image = tf.cast (input image, tf.float3Z)
return input image

def resize src(input image, height, width):
input image = tf.image.resize(input image, [height, width],
method = tf.image.ResizeMethod.NEAREST NEIGHECR)
return input_image

def normalize src(input image):
input_image = tinput_image/lz?.s} =1
return input image

def load image src| image_file):
input_image = load_src|image_file)
input image = resize src(input image, IMG HEIGHT, IMG WIDTH)
input image = normalize src(input image)
return input_image

def Translate images(model, img input):
prediction = model (img input, training = False)
prediction np = prediction.nunpy ()
prediction np = np.squeeze (prediction np)
prediction img = (prediction np+l)*127.5
return prediction_img

def downsample (filters, size, apply batchnorm = True):
initializer = tf.random normal inmitializer(0., 0.02)
result = tf.keras.Sequential ()}
result.add (cf.keras.layers.Conv2D (filters, =size, strides=2, padding = '"same',
kernel initializer=initializer, use bias=False})
if apply_batchnorm:
result.add (tf.keras.layers.BatchNormalization ()}
result.add(tf.keras.layers.LeakyRelU() )
return result

def upsample (filters, size, apply dropout=False):
initializer = tf.random normal initializer(0., 0.02)

result = tf.keras.Sequential ()}
result.add(tf.keras.layers.ConvZDTranspose (filters, size, strides=Z, padding='same',
kernel initializer=initializer, use_bias=False)})

result.add (tf.keras.layers.BatchNormalization|() )
if apply dropout:

result.add (tf.keras.layers.Dropout (0.5) )
result.add (tf.keras.layers.RelU(} )
return resualt
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def Generatorl():
inputs = tf.keras.layers.Input (shape=[1024,1024,3])
down stack = [
downsample (64, 4, apply_batchnorm=False),
downsample (128, 4),
downsample (256, 4),
downsanmple (512, 4},
downsample (512, 4),
downsanple (512, 4},
downsample (512, 4),
downsample (512, 4),

up_stack= [
upsample (512, 4, apply dropout=True),
upsample (312, 4, apply dropout=True),
upsample (512, 4, apply dropout=True),
upsample (512, 4),
upsanple (256, 4),
upsample (128, 24),
upsample (642, 4),

initializer = tf.random normal initializer(0., 0.02)
last = tf.keras.layers.ConvZDTranspose (OUTPUT_CHANMELS, 4, strides=Z, padding='same',
kernel initializer=initializer, activation='tanmh'})
skips = []
for down in down stack:
x = down(x)
skips.append(x)

skips = reversed(skips[:-1]1)
for up, skip in zip(up stack, skips):
¥ = up(x)
x = tf.keras.layers.Concatenate() ([x, skipl)
x = last(x)
return tf.keras.Model (inputs=inputs, outputs=Xx)

def Discriminator():

inirializer = tf.random normal initializer(0.,0.02)
inp = tf.keras.layers.Input (shape=[1024,1024,3], name = 'input image')
tar = tf.keras.layers.Input (shape=[1024,1024,3], name = 'target image')

x = tf.keras.layers.concatenate ([inp, tar])

downl = downsample (64,4, False) (x)
downZ = downsample (128,4) (downl)
down3 = downsample (256,4) (down2)

zero_padl = tf.keras.layers.ZeroPaddingzZD() (down3)

conv = tf.keras.layers.ConvZD(512,4,atrides=1, kernel initializer=initializer, use bias = False) (zero padl)
batchnorml = tf.keras.layers.BatchNormalization() (conv)

leaky relu = tf.keras.layers.LeakyRellU() (batchnorml)

zero pad2 = tf.keras.layers.ZeroPadding2D() (leaky relu)

last = tf.keras.layers.ConvZD(1,4,strides=1, kernel initializer=initializer, use bias = False) (zero padl)
return tf.keras.Model (inputs=[inp, tar], outputs=last)

[Postprocessing & Polygonization Module]

def Stitching(path src, path tls, path hcn, path sth,target size):
### Check size
print('"')
print (' [Step 4] Vector Extraction.'})
def Check size(path src, target size):
#print (" — Stitching has started"®)

file list = os.listdir(path src)

image name = file list[-1]

src = gdal.Open(path_src + image_name)
arr = zrc.ReadAshrray()

arr = arr.tramspose (1,2,0)

#print (arxr.shape)

src h = arr.shape[0]

src w = arr.shape[l]

divide h = math.ceil(src_h/target_size}

divide w = math.ceil(src_w/target_size}

crop w_point = ((src_w)-(divide w-1)*target_size)

crop_h point = ((src_h)-(divide h-1}*target_size)
#print('divide_h:', divide_h, ', divide w:', divide w)

return divide h, divide w, crop w_point, crop h point, image name

divide_h, divide w, crop w_point, crop h point, image name = Check size (path_src, target_size)
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def List Dist(path tls, divide w):
s1li list = os.listdir(path tls)
nun of images = len(sli list)
list m = []
list w = []

for a in range (num of images):
if (a+l) % (divide w) != 0O:
list n.append(a+l)
else
list w.append(a+l)
#print (len(list n))
#print (len(list w))
return list n, 1list w

list n, list w = List Dist(path tls, diwvide w)

### Hconcat

def Hconcat (path tls, divide w, list n, list w, path hcn, crop W point):
img 1ist n = []
#img_list w = []
count_g = 0

for img in list n:
m = cvZ.imread (path_tls + str(img)+ '.Jpg')
img_ list_n.append(m)

if len(img list n) == (divide w-1):
nf = str(list wlcount =s])+'.jpg'
n = cvZ.imread(path tls + nf)
n = nf[:, (target size-crop W point) :target size]

img list n.append(n)
¥print (n.shape)

h concat = cvZ.hconcat (img list n)

hcon name = (str({count s+l)+'.jpg')

cvZ.imwrite (os.path.join(path hcn, hcon name),h concat)
#print ("Saved: ",hcon name}

img list n =[]

count s += 1

Hconcat (path tls, divide w, list n, list w, path hcn, crop w point)

def Vconcat (path hcn, divide h, target size, crop h point, path sth, image name):

vcon list = os.listdir(path hcn)
Upper_img = []
Lower_img = []

for a in range({len(vcon 1ist}}):

if {a+l) % (divide h) != 0O:
Upper_img.append(a+l)
if (a+l) % (divide h) = 0O:

Lower_ img.append(a+l)
#print (1en (Upper img) )
#print (len (Lower img))

Vconcat img = []
for img in Upper img:

m = cvad.imread(path hcn+ str(img)+'.Jipg')
Vconcat img.append (m)

if len(Vconcat_ img) == (divide h-1):
n = cvid.imread(path hcn + str(Lower img[0])+'.Jjpg')
n = nf (target_size-crop h point) :target_size, :]
Vconcat_ img.append (n)
Stitched = cva.vconcat (Voconcat img)
Stitched_name = (image name[:-4] +"_ translated" + ".jpg")
cvZ.imwrite (os.path.join(path sth, Stitched name), Stitched)
print (™ — S5titching has completed™)

Vconcat (path_hcn, divide h, target_size, crop h point, path sth, image name)

def Extraction_ shp(path_ sth, path _ppr,path pol,path_out, OrthoXsize, Ortho¥Ysize, scale_factor,
| | x0, y9, image_name, projection):
def contours(path_sth,path ppr, OrthoXsize, Ortho¥size, scale factor):
Stitched list = os.listdir (path sth)
Sthtched image = Stitched listc[-1]
#print (Sthtched image)
Stitched = cv2.imread(os.path.join(path sth+Sthtched image),cv2.IMREAD GRAYSCALE)
#print (S5titched.shape)

# Preprocessing

kernel = cvZ.getStructuringElement (shape = cv2.MORPH RECT, ksize= (3,3))
erode = cv2.erode (Stitched, kernel,iterations =3)

dilate = cv2.dilate (exrode, kernel,iterations =3)

cv2.imwrite (os.path.join(path ppr, 'opening.jpg'), dilate)

opening = 'opening.jpg’
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¥ Canvas

src = ova,imreacd(os,pach,join(path_ppr+opening), cva,IMREAD GRAYSCALE)
hl,wl = Ortho¥size, OrcthoXsize

canvas_l = np,zeros((hl,wl,3),np.uincl)

# Contours 1
moce = cvl,RETR_TREE
ret 1, thresh_l = cv2.threshold(sre, 127, 255, ov2,THRESH OTSU)
contours 1, hierarchy 1 = cvi,findContours(thresh 1, mode, cv2,CHAIN APPROX NONE)
approxDP_1 = []
for ent in contours l:
epailon_1 = 0,001*cv2,arclength(ant, True)
approx_l1 = ovd,approxPolyDP (ent, epsilon_l, True)
approxDP_l.append(approx_l)
v, drawContours (canvas_1, [approx_l), =1, (255,2585,285), -1)
fprinc('approxDP_1: ',len(approxDP_1))
av2.imwrite (0s.path.join(path_ppr, 'cnt_approx_1.3pg'), canvas_l)

¥ Resize canvas

canvas_1 copy = cv2,imread(os.path.join(path _ppr, 'cnt_approx_l.3pg'), ov2.IMREAD GRAYSCALE)
height = round(OrchoYsize * scale factor)

width = round(OrchoXsize * scale_ factor)

canvas_resize = cv2.resize (canvas_l copy, dsize=(width, height), interpolacion = cv2,INTER_AREA)
h2,w2 = canvas_resize,shape[0], canvas_resize.shape[l]

canvas_resize = cv2,.flip(canvas_resize,0)

fprint ('Resized: ', canvas_resize,shape)

canvas 2 = np.zeros((h2,w2,3),np.uincs)

# Contours 2

mocde = cv2, RETR_TREE

ret_2, thresh 2 = cv2.threshold(canvas_resize, 127, 255, cv2.THRESH_OTSU}
contours_2, hierarchy 2 = cvi.findContours(thresh 2, mode, ov2.CHAIN_APPRCK_NCNE)

approxDF 2 = []
for cnt in contours 2:
epsilon 2 = 0.0001*cvZ.arcLength(cnt,True)
approx 2 = cv2.approxPolyDP(cnt, epsilon 2, True)
approxDF_ Z.append (approx 2)
cv2.drawContours (canvas 2, [approx 2], -1, (0,0,255), 1)
#printt'appIDxDE_Z: 'clen(approxDFE_2))

cvZ.imwrite (os.path.join(path ppr, 'cnt approx 2.jpg'), canvas 2}
print{' — Contour extraction has completed'}
return contours 2, h2

contours 2, h2 = contours(path sth,path ppr, OrthoXsize, OrthoYsize, scale factor)

def Create polygon(contours 2, x0, y0, h2Z, projection, path pol, path out, image name):

print{' — Creating polygons')
poly = [1
for i in range(len(contours 2}}):

arc len = cv2.arcLength(contours 2[i], True)

#if {i > 0) and (len(contours 2[i])}>2:

if (i > 0) and arc len < 1500 and arc len > 30

poly.append (Polygon (np.squeeze (contours 2[1])))

polygons = poly
polygons = gpd.GeoDataFrame (polygons, columns = ['geometry'])
polygons.to_file (path pol+'con to pol.shp')

Shapefile 1 = gpd.read file(path pol+'con to pol.shp')
#print ('Projection: ', projection)

Shapefile 1 = Shapefile l.set crs(projection)

print (' — Setting Coordinate system'}

# Final output
Shapefile 2=Shapefile l.translate(x0, y0-h2)

Shapefile Z.head()

output vector = image name]:-4]

Shapefile 3 = Shapefile 2.geometry.simplify(tolerance=l,preserve topology=True)
Snapefile 3.to_file(path out+output_vector+'.shp')

Create polygon (contours 2, x0, y0, h2, projection, path pol, path out, image name)
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