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JEE1: DSM DERK

HEE1: DSM DERL

% 1 BT Lidar 7—49ZBWTEST—9ZERULET . EZE 1 Tld Lidar >—49D
“first return” ZHEL\T DSM BMEREZEETIL) ZEVERKLET . DSM (&, i U=k
Parott¥poa & E ST BIcHICEFHTEET,

O Lidar Analyst W—)L/\—® [LIDAR Analyst] ROw 5> 5 [Point Cloud
Tools] — [Point Cloud to Multiple Rasters] W —JLZ&RUZET,

@) | LIDAR Analyst =| <8 .14 o T 0 o8 B9
| Point Cloud Teols  » | <2 Point Cloud to Raster with Filtering
Extraction » |4 Point Cloud to Multiple Rasters |

O [Point Cloud to Multiple Rasters] 4 7O T, [Inputfile] ® L) Re>mIUW 2
LFET,

@) Point Cloud to Multiple Rasters *

Tnput file: | =]

O [Open LIDAR File] #1700 T.LAS J7AILAMEMESN TS T ALY —ZRIE ., LAS
T7AIIVEERL. [FA<] 20Uy IULFET.

@) Open LIDAR File o
&« v A « QuickStart Guide_LL.. » Data w Datalli&s= el
ZE - FLWIA IS - f= » [H 9
Gl e $4%
& D490 FOEA
| | GraniteDellsArizona_crop.las LAS J71 )l 34,189 KB
@ OneDrive
3 pc
o Fubo-9
£ >
J74&(N): | GraniteDellsArizona_crop.las ~ | |LA5 files (*.LAS) ~




EE1: DSM DIERk

O [Point Cloud to Multiple Rasters] 51 7O D FEBICdH D [Coordinate system] 57
@ [Horizontal] F/z(& [Vertical] DRMERZHERLUE T,

Coordinate System  WET Format  Search

Harizontal
Geographic:  MADES (4269)

Geographic Units 'deeree’
Projection:  MADES S UTM zone 12M (26912)
Projected Units 'meter’

Vertical
G M DES height (5703

Datum: | Morth &merican “Wertical Datum 1988 (5103)

Unitz: | meter (9001)

E BIZER T« —)LRDDIEEESHMNERTH D IEBE(E. DEM (CZEHRT BHI(C. [Set Coordinate
System] W—)LZFERAUTEUVWEBERICERSE T IENTEET,

O [Point Cloud to Multiple Rasters] /-1 7704 . [First Return] USDF T v IRy 2
RZEATICULEFT,

[ Last Return
Last return DEM:

First Return
First return DEM: E]

[] Intensity
Intensity image:

[Interpolate as all return] OF T W IRV IR A(CIRD TLBIBE. First Return DEM %Z&
YER 9 BT ENTEFEA. BHU.L First Return B L—7 ML TULBIBEA(E. [Interpolate as
all return] ZAJ(CTBETIOT 4 TICIRD. HADFTBCENTEBIKRSICRDET,

O [First Return] @ ) Rey>msUwoLET,

O [SaveRaster Data] #-1 7OJT. HH I 7L =8I DIHBPIEIEEL. GRIZANDL
T [&RFE] #O0UvOULET,

O [Point Cloud to Multiple Rasters] F 177042 T. [OK] ZOUwvOUZET,
BN IR UE T

O HAULEZ DEM RV T (CRRESNDE. UTDKD (CERERREBEZIFHR T DNEDH
BEHNET. [Yes] Z0UwvIULET,



JEE1: DSM DERK

9 Cherwatch

Generate hill shade image for ‘eranitedellzarizona_crop_FRf?

[] Don't shaw this message again. | ez | | Mo |

O N\SA—H—EFEIAT7OTTINGA—SF—%KELT [OK] ZOUvVIULET, HHH
FREZRIEIEELT [1RF] 2OV OULET,

@] Hill-Shade and Relief

x
Lighting altitude: '

Lighting azimuthe ' 31

Compute shadow
Shading Stwle

(@) Elevation #1 () Elewation #2 () Bare earth
() Full spectrum () Partial spectrum () Relief anly
Map Units
Horizontal |meter V| Wertical meter V|
I 0F I | Cahce|
SRR

EEE S DSM =




NPTV —=REF B EDOATZ O MERDBRVWIREEDS XS — F—4T. DTM (Bl
FREFTIL) DT EZENET ., N7777—RI(E LIDAR ANALYST (CHWTEYEIARZIME T
BIEHICHERT—FICIRDFET,

O Lidar Analyst YY—JLJX—® [LIDAR Analyst] ROwFSF > U X hh5 [Extraction]
— [Extract Bare Earth] W—/)L&BIRT 2N, * RYEHIUWILET,

LIDAR Analyst Toolbar

e :HL’I‘\%}EQ

Point Cloud Tools  »

Extraction » m .4 Extract Bare Earth
Clean-up » | @ Extract Buildings
Enhancement » | & Extract Trees

O [Bare Earth Extraction] 41704 T. [Single/last return] ROV A H>%o0
w2 . [Select LAS File] Z:&RUZET.

@) Bare Earth Extraction >
Sinele/last return: | <none |
nu:une> -
Firzt returr: Select LAS File..

O [LAS File Selector] &« 7O ES, L Re>wrouvoLxT,

@) LAS File Selector o

File path: | | | -1

Filter by: | Lazt Return
Mare =x Ok Cancel

O [Open LIDARFile] 947700 T. @& 1 AU LAS J7)L=RIRLT [FLK] &2
w2 UFRT,

O [LAS File Selector] F-1770O2(C LAS J7 A )LD\ AMNFK RS, [Filter by] ' [Last
Return] (CIAD>TWLWBZ =R LT [OK] oUW OULEY,

O [Bare Earth Extraction] F1 77O (C&ED. [Output Resolution(Point cloud only)] @
[Estimate Cell Size] NF>Z T UV IULET,

Cutput Fesolution (Point clouds anly)

Manually specify cell size: 1 map units [ Eztimate Cell Siz
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v  SEEAErT LT XNEENCHEEINET.

O [Bare Earth Extraction Method] T. [Method 2] #&RUZE9,

Bare Earth Extraction Method
() Method 1: Rasters or Paoint Glouds
@ Method 2 Point Clouds
[] Use exizting eround points : 383617 available

v Bare Earth Extraction Method
RFT7—R =T D755 : Methodl %3&RI B &, [Firstreturn] I+« —JLRBTZOF 4 T ERR
D First return OF—45&BILERIRT D ENTEET . Method2 %i&IRT S &, Single/last
return OF—ARZIFZAVWTERENET .
BATF®D [More >>] RF>=#IUYITDE, BFEOHBREEEEI DI ENTEFT,
EFICHN D> TLDIABHIER(CHDIHBEIEIANLET,

O [Bare earth output] 7+ —J)LRD L) Ry>H=IUVILET,
HHGRERRTZEELT [#F] 20UV IULET,

Bare earth output: E]

O [OK] 20 Jw oL TIBEZRIRLET
O E& 1 LERCEZERBTREZERITDNESINEMETDT. [Yes] 20Uy IULE
g_o

FEER RFF—=A (=327 517
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HE 1 Bk

£ 1 BOES 2 THAULRTFZ—IX=2EZ(CEMRUTY JTo4—F v =520 (CHE L
F£9., COV-ILZFIFATBE(E. ArcMap LR 7 —RXZRRUTHBETET,

O LIDAR Analyst ROV A D> X =—1—h5 [Extension] — [Extract Buildings] %%
Rz0. B Re>EHIUYHLET.

LIDAR Analyst Toolbar

LIDAR Analyst -

PR R RPN L Ty

Point Cloud Tools  »

Extraction ¥ | 2 Extract Bare Earth
Clean-up » | Bxtract Buildings
Enhancement Extract Trees

[Building Extraction] &1 7OJ K< &.

return] IREMNRESNTNDZ &=

BHE®IC [Bare earth] ¥ [Single/last

mUEY,

Bare earth:

Firzt return:

@) Building Extraction

GraniteDellzArizona_crop_bareEarth w| ]

Sineleflast return: ivide_LIDAR F'.NHLY‘ST¥Data¥GraniteDelISHrizuna_chp.Ias|

|iuiu:|e_LIDF'|Fl AMALYST¥Data¥Granite Dells Hrizu:una_u:ru:up.las|

O [Extraction Method] T [Methodl] Z#ERUET,

® [More >>] RF>EDIUwIFTBE, Method DFHFERENERICERRSNET .
EHICHE T IEVMDRBOABEREN—FETHN D CTNIIBE. BELTHLZENTEET,

'@] Building Extraction

Bare earth: GraniteDells Arizona_crop_bareEarth

v

Single/last return: vide_LIDAR. F\Nn‘\LYST¥Data¥GraniteDeIIsArizona_chp_Iagl

First return: |iuide_LID AR ANALYST¥Data¥GraniteDellsArizona_crop .Iasl

Map Units

Extraction Method

(® Method 1: Raster-bazed building extraction
(O Method 2 Point-cloud-based building extraction
() Method & Raster and point-cloud-based building extraction

Horizontal units: “Wertical units:

Euilding output:

Reset to defaults

Run Visible Extent

Preview

014

Cancel

x

Methods 13 Method 2 Post-Process  Square Up

Minimum =lope for non-flat building roo degrees
Maximum slope for building roofs: degrees
Texture wariance for trees: ]

Min. difference between returns for IreeEl meters
Smoothing tolerance: 1 meters
Extract tall buildings

Minimum height for tall buildines: meters

Minimum area for tall buildings: =q. meters
Enhanced interpolation for sharper edees

O [Building output] 7« —JLRT, L) ReE>#IUVHUET, BHEFRELFTRIEEL

T RF] 20Uy OULFET,

O [OK] Z0VUy O U TR ZRIGLET .
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GraniteDellsArizona_crop_buildings

BHET—JILICE, B SN2 OBRROIR T =,
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— —
FID Shape |CLASS ID| Roof Type | Ave Ht AGL | Min_Ht_AGL |Max_Ht AGL | Dev Ht Area Perimeter | Length Width | Orient_Ang | Ground Elv | -
» Polygon 2t 0| Cormplex 266672 -0.13671 5200858 | 54372372 | 211.20623| 65645075 | 21.65204 | 17.52204 31.50265 | 1573.204008 | |
1|Polyeon 2 0| Cormplex 3.34405 —0.30578 4830688 | £.156475 | 25| TTEA029 | 24775961 05| 114213202 | 1573604657 |
2 |Paolygon 7l 0| Cormplex 2070560 —-0.206875 5.340121 645006 | 160.10828| TOEATERD| 2183805 | 1420612 57 680806 | 1573.187081
3 |Polyzon 2t 0 |Pitched 2 DEG336 05133 4227205 | 3313065 | 18057407 | BOT02T11| 18.41500 | 1761390 50351768 | 1574.18497
4 |Paolyzon 2! 0 |Pitched 3.122633 013378 4275513 | 4400302 | 232.01374| 61.113251| 1500461 | 1456201 87157025 | 1574 798232
& |Polyzon Z 0|Carnple: 2698503  -007775! 4018921 | 409668| 170.500684| 6213208 1752705 | 1443310|  B2.232562| 15745673185
& |Polyzon Z 0 |Pitche: 3127317| 004357 4871216 | 4914795 | 205.36040 | 60489401 21.35026| 19.00578| 26541800 1574607025
7 |Polygon Z 0 |Pitche 2465492 —0.02172 4450808 | 4472534 | 18555301 | 65420534 | 17.53881 | 16.06858 9.627834 | 1574.113551
8| Polygon 2 0 |Pitche 5975087 0.07434 596002 | 6522461 | 20837874 | 18826115 | 5852626 | 3.560431 49707655 | 1573.70024
S Polyzon 2 0| Cornplex 2261211 -0.12744 4113158 | 4240601 | 23863387 | 71.214004 | 2013574 | 1507481 | 134620875 | 1572 664024
10 | Polyeon 2 0| Cormplex 2420816 -0.01160 4356812 | 4362402 | 24241255 6919683 | 23.13416 | 1754108 | 138.745047| 1573961136 |
1T [Praleon 7 I Faranl= 2RO | N NATRAT TOR0TAR | RNARGR| 101 RT724] 74 1AMR1 | 21 NRANT | 18 19RA% 1 RN NRTRTE | 1R 7R A0
oA 1k m S| (0/ 150 &iR)

1@ RSREMBMENTNET,



EB2: BAROHE

EEE2: EAROHLT
HE 1 ORYIOME E RIS, AT T —RERCHIADDUSEFIRU DT> 2 #51 L Tl

HUET,

O LIDAR Analyst ROwFAH > A =31 —hH5 [Extension] — [Extract Trees] %=3&R9

zh. P ReLEIUVSLET.

LIDAR Analyst Toolbar

Point Cloud Tools  »

| Extraction r | <4 BExtract Bare Earth
Clean-up » | @ Extract Buildings
Enhancement 3 | &  Extract Trees
Analysis b | .3 Classify Point Cloud
Feature Modeler  » | 85  Extract Contour Lines
Licensing v | 5 Batch Processing
Settings k Project Tools »
Help 3

O [Tree Extraction] #r 7O K H< EBEHIC [Bare earth] 1 [Single/last return]
RENREESN TR EZERUET,

ARSI TULVRLVMREEDIE A (E. [Bare earth] T« —JLRO ROV TSI TIRI>ZHI W
27U, Bare earth E{RZRIRLET,

O [Buildings] J« —JLR(C(E EE 1 THHEUZEYWRUI> I —Fr & RaEnTn
DR UET .

BY DT — I BNMEEPLERNVSE(E. BRI U(none) DFFTHEURZITDI LN TES
ER

@) Tree Extraction >

Bare earth: GraniteDells&rizona_crop_bareEarth | ]

Singlelast return: Wide_LIDAR ANALYSTEData¥GraniteDells Hriznna_u:ru:up.las|

First return: |3u ide_LIDAR AMALYST¥Data¥GraniteDells Hriznna_u:ru:up.las|

Buildinegs: GraniteDellz&rizona_crop_buildinegs o

O [Extraction Method] T [Method2] Zi#RUET,

11



EZ2: BiAROHE

O [Predominant tree/forest type] (7 I 4JL D [Mixed] DFEHICULET,

@

[ Predominant tree/forest type
ROVIIIRIEOUYITDE, EES (Mixed) HSMIILER (Deciduous) /= (dEHEE4E
(Coniferous) ([CEEIBRCENTEET,

Extraction Method
() Method 1: Fixed window search (better for denze forests)
(®) Method 2 \ariable window search (better at getting accurate crown width

Predominant treeforest type Mixed s

Minimum tree height: meters
Twpical tree height: meters

Minimum =zize of a forest: B00| =q. meters

O [OutputFiles] T [Tree points] MF TV IRy IZNA> (CR>TLBBERF. = R
F>mIUwI L, [Save Feature Data] 41 7O CHIGFAEGRIZIBELE T,
ATDIHE. A2ICFTDEEET [Save Feature Data] F-1 7OTHBEET,

Cutput Files
Tree points: |F'.F{ P.NF'.LY‘SWGranitEDellsﬁriznna_u:ru:up_treesshp|

[ ] Faorest areas:

Rezet to defaults Mare x>

Fun Vizible Extent Presview Cancel

v  HMMEN G BIBE. [Forestareas] DF TV IRV IRBEA(CTDE. I U 7EARUT >
ELUTHER IR ENTEET,

O [OK] Z0Uy oL TR ZRIGLET

BRI MA BT —Fv

F=I
ERIERL L3
GraniteDellsArizona_crop_trees
FID | Shape | TreeHeight |GrownWidth | Stem Dia | Ground_Elv
» Paint 2 5.435791 2791256 | 0242856 | 1572.804419
1 |Paint 7! 6.320435 2874061 | 0246750 | 1573.028531
2 |Point 2| G.207754 2862242 024523 | 1572.524072
3 |Point 2! 6201782 2861574 | 0245202| 157300354
4 |Paint 7| 6307007 2873433 | 0245505 | 1572741080
& [Paint 7! 6737061 2523576 0248801 | 1573.212760
6 [Paint 7! 5783555 2816412 024432 | 1573171753
7 |Paoint A 5746216 2812631 | 02447150 1573.300781
8 |Point | 3510132 2626042 023639 | 1574.232656
% |Point 2| 5209505 275955 | 0241952| 1574416748
10|Point Z 4.059337 2663543 | 0237953 | 1574.450553
11 [Print 7 ANA1AG 2RRAARDA | nonToRal 1RTA A1ATAT
o4 1 om E (07 1410 38R)

iraniteDellsArizona_crop_trees!

12
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SEZE1: 3D Viewer Di2d) &K=

yEE1: 3D Viewer DiieE)&RR

LIDAR ANALYST (&. ArcMap &E#TEZ2MBED® 3D Viewew ZERELTVET., 2D
Viewer Tl&, Lidar T —4~DOREFRRY TIN F7R. i U2 #IARZEIMU T 3 Rk
RIBDIENTEFT . TOMICER B USRI EMBROBT BTSN TEEFI. 3D
—>DIVAR— MEEEEHDET,

O ArcMap @ [O>F7>2V] x> ROT, & 1 EDEZ 2 TERRUIZ Bare earth Eif5
Z=H2 w2 L. [Open Point Cloud in 3D Viewer] Z&RUZET.

=2 GraniteDellsArizona_crop_bareEarth
iE B ok-(©)

lr‘E'J 1 1595 x ElE(R)

BET—JNILEEL(T)

BiEOSESEUL— D) 3

ﬁ:lSGED

= GraniteDel
iE

I‘.‘é']:lﬁm

811564 & Open Layer in 3D Viewer
| & Open Point Cloud in 3D Viewer |

O L= I7AILEUTEREY). .
& LAY— JSusr—DfER(A). ..
B JOF (D).

3D Viewer W2 L. mEfT—9IMESETHS —KRRNET,

85 LIDAR Analyst 3D Viewer - o X
File PointCloud Terrain Defaults View Image Help

dErzBT zAX @ EeE RE=S - fEEE\ -0 HEEE A BE AR ONRiTsnLE »
OBk e AEER

> B4 Point Cloud Surface

=] B

O [Point Cloud] XZa1—/\—dDH®D [Visualize as TIN] & 12 [Visualize as TIN

Wireframe] o ZOUvOUT, RS TIN FRICUDBITHERZLFLEL D,

14



SEZE1: 3D Viewer Die# & KRR

&) LIDAR Analyst 3D Viewer

File = PointCloud Terrain  Defaults  View
- | | E Visualize as Points
T y

Wisualize as TIN

Ca

Table

Wisualize as TIN Wireframe

Color by Constant
Color by Height
Color by Attribute
Color by Value

Rl @MiHsE &Em

Adjust Color...
Adjust Filter...

H -
(S LY |

Settings...

UIndelete Points

TIN TIN (D14Y¥—JL—L4)

— o x e -~ @ x

BImDIR/E(E. [Navigation Mode] YW —)L/\—DiEEE Y IR EFEARLET .

Dk 2% 2% M &

Orbit Point tool DELSICE1—T—HDUTDARXSDRFESEEZENT EFETOERT D

ENTEFT .

15



B2 JA —FrDZRTERR

w2 A4 —F Vv D=RTHR R

% 2 ECHBUEM EBARZEMUET,

O ArcMap @ [O>F7>2WV] D42 RIT, 8 2 ECHMHUEEM D« —Fv=2hmaoUv o
L. [Open Layer in 3D View] Zi&RULZFET,

GraniteDellsArizona_cron_buildinae I ]

=]
] Building Footprints B 2E-(©
=] GraniteDellsArizona_cf X EIE(R)
B B B JLEE(T)
= :1595.02
EBiEOESLEUL—R) 3
& : 1568.68 F—4(D) v
O LAYT— TFAILELTREY)...
=] GraniteDellsArizona_cl & LA SR —SDIER(A)...
&
= : 1600.42 B 0T (D).
|{i Open Layer in 30 Viewer
{1 1568.38 @ Open Point Cloud in 3D Viewer

3D Viewer ([CEBYM T« —F v HEXRINET,

&) LIDAR Analyst 3D Viewer - [m] X
File PointCloud Temain Defaults View Image Help

MEis S 27X 0 ECEBEES A ERE\ O BEEE A ERATE SO X »
eBhsd GHREE

Table of Gontents 8 x|

dnbestidsitians ot Lo bbbtttk

> 4 Point Cloud Surface
[ GraniteDellsArizona...

O BEfRIC. BRI+ —F+vH ArcMap H5 3D Viewer (CRRSEET,

ArcMap M55 F<KEBITERMN DD, BIDT r —FrZEBIULIEWEEIE. 3D Viewer D
[File] = [Load Shapes] Z2Uw 2oL, BMULEWST—TI7ILEBRLUTRRI D EN
TEET,

O 3D Viewer T THEEOIVUFP TEMYNABIXBETIEALET,

O 3D ViewerRTHZUwZ L. [Sync Map Extent] &i&ERUET,

16



EE2: JA —FrD=IRTERR

3D Viewer TEIRUIZIHBFIN ArcMap ETHEASNZET,

= [Z&]  Sync Map Extent

[&]  Show 3D View
ﬁ Remove Clip Surface ROI

E ArcMap TERRULTWLWEST—4H5 3D Viewer #3715 EIFB &, ArcMap & 3D Viewer >—%4
NEENL, FREFZRHASEDICENTEET,

O [E#kIC. ArcMap O Y TRZEAZIUwW LT [Sync 3D View] ZERULET,
3D Viewer OFREFEMN. v ITDEHERALET.

@ FullExtent
4 GoBack To Previous Extent

A% Fixed ZoomIn

[ Data Frame Properties...
Sync 3D View

BYIOCBARIERRUCVWS T IRFr R ESESZEEI D LETEET.

O [Table of Contents] TEIMLTWS I+ —FvZHIUwWIUL. [Layer Properties] Z
EIRUFET,

O [Symbology] #J® [Display Options] T4 —F v DT IRF v EZEEITBDENT
=F9,

T4 —FrDES(E. SAANIBERD Z ECBRIRREIEEI DN TEFT.

17



ARED—BFEZ (LB EEIFEEDESH DEHZIBX . BT CEHAECIERIDI L%
B2UFET,

ArcGIS. ArcGIS Desktop. ArcMap SKUARETEIHESNTNDZDMD Esri EiEbH
KUOH—EX(E. EsriInc. OEEFZ(IIEHFEIETT.

T, ABCERHB N TVDIRHZEIVERAE. SHOBESLUOESHREIECTT,
AEOAHABICEAUTHEE TOSBWLWEDEEIBZITLTHDEREA.
ARECEHINTLVWIANBEFEBELEEINDIHZENHDET,
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