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Ucel programu
e /Zpristupnit algoritmy zpracovani 3D dat odborné verejnosti
* \lytvorit uzivatelsky prijatelnejsi prostredi
* Umoznit vyuziti vysledkl vyzkumu v praxi

e /presnit vysledky analyz lesniho prostredi



cloud = SubsamplePointCloud({cloud, method=subsample method, voxel size=subsample, percent i% DendRobot L
check _stop()
cloud = ExtractConnectedComponents{cloud,®.1,min_points=pts/188)[8] Point Cloud Data Path: Browse
SavePointCloud({cloud, os.path.join(folder, “debugging.laz"))
check _stop()
minima, maxima = RasterizeZminZmax(cloud, gridsize=rasterizestep, outputdir=debugdir)
minima = SORFilter(minima, sorpts,sorsd)
if debug == True:

SavePointCloud(minima, os.path.join(folder, "SOR.txt"))
check stop()
dtm = PointcloudToRaster(minima,l,epsg=epsg,outputdir=tolder)

CloudCompare Path: CAPROGRA~MCLOUDC~TNCLOUDC~1.EXE Browse

Reevaluate: Segmentate: Debug:

J r o r

try: oG Code

J EPSG Code:
RenameFile(os.path. join(folder,"cloud raster.tif"),"DTM")

except: Output PCD Format:
print() DTM resolution:

check_stop()

dtmmesh = DelaunayMesh25D(minima, outputdir=folder) Max DBH Limit:

MeshToShapetile(dtmmesh, os.path.join(folder, "PlotInfo.shp"), epsg=epsg)
check_stop()

Minimum Height:

if datatype != "iphone": Max Distance:
cloud = CropCloudByExtent({cloud, os.path.join(folder,"cloud delaunay.ply™ ))
check stop() RAMSAC Iterations: 1000
if debug == True:
SavePointCloud(cloud,os.path.join(folder, "crop.txt™)) Outlier Distance Threshold: 0.01

minima, maxima = RasterizeZminZmax(cloud, gridsize=rasterizestep, outputdir=debugdir)
dsm = PointcloudToRaster(maxima,®@.25,epsg=epsg,outputdir=folder)
check stop()
try:
RenameFile(os.path.join(folder,"cloud raster.tif"),"DSM"}
except:

print() _ _
check_stop() Run Estimation | Stop

chm = SubtractRasters(os.path.join(folder, "DSM.tif"), os.path.join(folder, "DTM.tif"
check stop()
WatershedCrownDelineation(rastertif=os.path.join{folder,”CHM.Tif"), mintreeheight=WAT
check stop()
flat = FlattenPointCloud(cloud, outputdir=debugdir)

Data Type:

Multi DEH:

Status: Waiting to start pro




DendRobotovy ukoly

* lytvaret DTM a CHM

* Najit stromy a odfiltrovat Sum

* Rozpoznat vrcholy stromu a jejich koruny

» Spocitat vyéetni tloustky, sbihavosti kmenu, vysky, rozméry korun

* Segmentovat jednotlivé stromy






LIiDAR sken




Algoritmy

 Label Connected Components
 Geometrické vlastnosti (pocet sousednich bodd, vertikalita)
* RANSAC algoritmus pro fitovani kruznice

* Reverse Watershed pro vymezeni korun stromu



Prubéh

Detekce
kmenu




7 7

7

ani sumdu

Filtrov



RANSAC
Fitovani kruznice pro vypodcet tloustky kmene



Objekt

Hodnota

v 544189 rigid_detected_trees

v DBH_syn
» (Odvoze...
» (Akce)

X
Y

index

NULL

254439,714822526788339
0722843,958557937294245
86,762171772641267

41

DEH

0,322997535739857

RMSE
DBH_multi
DBH_syn
type_dbh
score_dbh

di_mi

0,008995481667827
0,28005841884299
NULL

0

3

41,17

[height

27.128345489501953

height_xy
maxima_x
maxima_y
dist_max

h_syntheti

27,074731826782227
254439.58270059814
0722843.94929834
0.13244600474716578
0

crown,_ar...

20,250000001484295




Segmentace stromu

Filtrovani stromu



Predbezné vysledky
* Porovnané k rucnimu pozemnimu mereni
* 15 ploch (cca 50%x50 m)

e Starsiverze DendRobota

Tloustka | Tloustka | Tloustka | Vyska Vyska Vyska |l]spé§nost
100% 90% 80% 100% 90% 80% detekce
MAE | 70 2.7 1.4 1.8 0.8 0.5
[cm] [m]
RMSE | 167 | 4.9 2.2 3.9 1.3 0.7 | 94%
[cm] [m]
RMSE 763 | 218 | 95 | 208 | 67 | 33
[%]




EFvaluace

Rucni propojeni
vysledkU s
Informacemi z
pozemniho Setreni




Cile do budoucna

* Klasifikace dfevinnych druhu

 Sofistikovanéjsi segmentace stromu

* V\yhodnocovani skenu z iPhone LiDARu

* V\yhodnocovani modell z pozemni fotogrammetrie

* Odstraneni zavislosti na CloudCompare



Ke stazeni na:

https://dendrobot.czu.cz/



https://dendrobot.czu.cz/

Dotazy?

hrdinam@fld.czu.cz
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