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AKTyanbHOCTb

OnepatneHas obpaboTka MyNbLTUCNEKTPAsIbHLIX CHUMKOB 3€MHOl MOBEPXHOCTU WUMEET
Ba)>XHOE 3Ha4eHWe B MPWHSATAW PeLleHuld NO pas3BUTUIO PErMOHA B JIECHOM, CEJIbCKOM,
rpPagoCTPOUTENBHOM, 3KOMOMMYECKOM U APYFUX HAMpPaBieHUsIX.
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Cnucok peanusosaHHbix Web-cepsucos

Open Geospatial Consortium, Inc. (OGC) Web Processing Service (WPS)

Monyyenunsi ganHbix SRTM

Pacyeta Elevation, Slope, Aspect Ha ocHose SRTM

PacueTa cnekTpasbHbIX UHAEKCOB

Knaccndpmkauum metogom SVM u CNN

Obyuenuns SVM un CNN

PacueTa BpemMeHHOIi AOCTYNHOCTM reorpanyecknx obbekToB
PacueTa 3arpsA3HeHNs NapHUKOBLIMMN rasaMu ANns onpeaeneHHon obnactn
Cozpanus shape daiinos s TabanyHbIX gaHHbIX
PacTtepusauun shape daiinos

Monyyenns cHumkos Landsat 7-8, Sentinel-2

Momncka obbekTOB NO 3anpocy Ha asbike SOQL
NHcTpymeHnToB pacTposoii anrebpbl
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Tekyuine coctositHne paboThl

B NACTY CO PAH umeetcs obHOBNSiEMbIi KaTanor KOCMOCHUMKOB Sentinel-2 Ha Tep-
putoputo Mpkytckoii obnactn ¢ 2018 roaa.

Cnucok 3apau:
® Knaccndukaums TUNOB 3eMEIbHOMO NOKPOBA - BbINOJHEHO
® [loacTyeT CTATUCTUHECKMX JAHHBIX - B NPOLECCE

® AHanus BpeMeHHOl Cepun KOCMOCHUMKOB - B MJIaHaXx
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CyluecTBytoLme noaxoabi

Google Colab, Google Earth Engine
® [lpobnembl nepegaym gaHHbIX
® OrpaHuYeHHOCTb BbIYNCAUTENIbHBIX MOLYHOCTEA
® CkopocCTb 0bpaboTkm faHHbIX

® llcnonb3oBaHune cobCTBEHHBIX (POPMATOB AaHHbBIX
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AnnapaTHaﬂ HaCTb ONTNMN3aUnn BbIYNCNEHWA

Bbina cosgana cobcreenHas cuctema Ha nogobHas Google Colab.
® YTeHne AaHHbIX - 3aMEHEHA CUCTEMA XPaHEHUS.

® QObyyeHnn HeiipoceTn - npuobpeTerbl rpadhmyeckne CTaHUum.
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[TporpaMmHas 4acTb ONTUMW3ALMN BbIYUCTEHNI

Bbinn npoananusnposarbl cnabele mecta bubnnotekm FastAl
® PeannzosaHa npoueaypa nogrotoekn ¢aiinos.
® PazpaboTaHa cTpykTypa (haiinos.
® PeanusosaHa npouegypa 4TeHus ¢alinos.
® PaszpaboTaH 1 peannsosaH 0bpaboTUnK CEPUN KOCMOCHUMKOB.
® VYckopeHne knaccudukaumum ogHoro nsobpaxenus.

® [IponsBefieHa ONTUMKU3ALMNA BbIYUCIEHNIA.
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def change resolution(i):
subprocess.run ([’ 'gdalwarp ',

—ts', str(i[0]), str(i[1]). i[2] + '/" 4+ i[3], i[4]])
for i in range(len(bands)):
fname = imagefolder + filenames[i]
rasterfile = fulllmagepath + '/’ +bands[i]
if os.path.exists(fname):
if i in [0,4,5,6,8,9,10,11,12]:
tmpfile=imagefolder + os.path.basename(bands[i])
bands list.append ([height, width, fulllmagepath, bands[i], tmpfile])

with Pool() as p:
p.map(change resollution, bands_list)
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CtpykTypa daiinos

Nexophbii chumok Sentinel-2 (10980x10980) Obin pasbut Ha wacTn pasmepom 64x64 B
COOTBETCTBUM C MACKON 1 CoXpaHeH B dhopmaTe npy.

VcxonHoe n3obparkeHue Macka
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[Mpouenypa 4TeHus daiinos

class SentinellList(Ilmagelist):
def init (self , xargs, xxkwargs):
super (). init (*xargs, *xkwargs)
Q@classmethod ™ -
def from_slmage(cls, slmage, step_size):.

cls.slmage = slmage

newitems =[]

cell size=64

height , width, channels = slmage.shape .......

center shift= step size // 2.

for i in range(round ((width — cell size) / step size)):

for j in range(round((height —cell size) / step size)):
x=i*step size
y=j*step _size

cell = (x,x+cell_size ,y, ytcell _size)
newitems.append(cell)
cls.slmageCnt = len(newitems)

cls.imgitems=newitems
return cls(items=newitems)

def label from_array(self, array, label_ cls=None, **xkwargs):
return self. label from _list(array , label_cls=label_cls ,xxkwargs).. ..
def get(self, i):

cell = self.imgitems[i]

ROIl=self.slmage[ cell [0]: cell[1], cell[2]:cell [3],:]
ROl = np.swapaxes(ROIl, 0, 2).astype(np.float32)
return ROI
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check iter = True

while

check iter:
file lock =
file name =

"mass. txt.lock’
"mass. txt

lock = filelock . FileLock (file lock)

with lock:
try:

f = open(file_name, 'rb’)
mass = pickle.load(f)
f.close ()

mas = next(mass)

print (mas)

f = open(file_name, 'wb')

pickle .dump(mass, f)
f.close()

except Stoplteration:

finally :

check iter = False

if lock.is locked:
print ('UnLock")
lock.release ()

time.sleep (5)
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steps = [64,32,16,8,4,2]

for

item

in steps:

step size = item

data2 = imd.get sentinel image list(image2, step size, marks)
learn = Learner(data2, model, metrics=[accuracy]).mixup ()
learn.load(’/model 120e')

start time = time.time()

preds, values = learn.get preds(ds type=0)

res = imd.draw preds v2(preds, step size learn.data, image2, res)
res, marks = imd.re draw preds(preds_, step size, learn.data, res)
imd.save _res(item +_'_out_.tif', GeoTransform2, Projection2 , res)
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OnTuMm3aunst BbIHNCIEHNIA

@njit ()
def calc_frequency(data):
bands, rows, cols = data.shape

res = np.zeros((rows, cols), dtype=np.uint8)
for i in prange(rows):
for j in prange(cols):
elements = np.arange (27,

val gist[data[el i j]] +=1

val gist = np.zeros (27,
for el in range(len(datal:
max_ind = —1

max_c = 0

for el in range(len(dataf:,
if (val_gist[el]l=
max_c = val _

max_ind

for p in range(len(\TaI_gist)—l,
for q in range(p):
if val_gist[q] > val_

cur len = len(elements)
while cur len > 1:

if (elements[cur
cur len —= 1
else: N
break
res[i,j] = elements[cur

return res

dtype=np.uint8)

elements[q + 1]

len —1] = 0) or

26)

(elements[cur

and (val_gist[el] > max_c)

val _gist[q + 1],
elements[q + 1],

len —1] = 26):

val _gist][
elements [
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[TpomexxyToHbI pe3ynbTaT Kiaaccudurkamm
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KapTa 3eMenbHOro NoKpoBa

Pe3ynbTaThl Knaccudmkaumm Sentinel-2
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3akao4eHne

® QObpabotana 21 000 KOCMOCHUMKOB.

® [locTpoeHa kapTa 3emMeNbHOro Nokpoea Ha Tepputoputo VpkyTtckoii obnactu. Kapra
cBobogHa OT 0DNAYHOCTN 1 NOBEXAEHHbLIX AAHHbIX.

PesynbraT knaccndbmkaumm goctynen no agpecy http://cris.icc.ru/classresults
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Cnacubo 3a BHUMaHMe!
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