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J. THADDEUS
“THADD’”” ELDREDGE

* BA in Theoretical Mathematics, Colby College

* PLS Certificate from Wentworth Institute of
Technology

* PLS 46471, MA

* Soil Evaluator, MA

* Certified Floodplain Manager, USA

* Has a fancy pants name; goes by Thadd.

* | will try to not put you to sleep.
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The deep end is rather deep

Acquisition — Mobile Aerial LiDAR data is readily

Acquisition — Static . o
Registration — Mobile — Trajectory, Adjustment, Processing available. While it has

Registration — Static — Combination, QAQC IImItatlan, 't.'s an excellent
QAQC — Mobile & Static starting point for anybody
Colorizing interested in using LiDAR.
Extraction

| would have started using
LiDARUSA Scanlook Suite this data years ago had |
FARO Scene

LASTools known how well it can be
Global Mapper integrated into a Surveying

Quick Terrain Reader & Quick Terrain Modeler Office.
Carlson Point Cloud

We got into it because we

Fugro Viewer cannot hire or subcontract
Arc enough field crews for the
Civil3d amount of surveying we
S e perform. The use of LIDAR
ReCap P has reduced the amount of
MeshLab field work. It has increased
PointCloudViz the amount of office work. It
And more... has increased the number of

services offered.




SALES PITCH

| am a Global Mapper Reseller. If you want a license and work with a reseller, go
to them. If you want a license and have no reseller, drop an e-mail. | do provide
workflows on my site.

www.ese-llc.com/gmworkflows Password: gm
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SALES PITCH

Global Mapper + Lidar — Stuck on one computer $1,000

Global Mapper + Lidar — USB license S1,400

VT LiDAR on a Hard Drive * $300 from VCGI
*There is data available for download from VCGI and USGS Earth Explorer.
Values have been rounded.

Global Mapper  Geographic Calculator  Software Development Purchase = Download  Support  About Us
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Blue Marble Geographics They just added Pixel to
provides a more Points... It converts drone

comprehensive training. imagery to point clouds...

Global Mapper  Geographic Calculator  Software Development Purchase = Download  Support  About Us
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WHO Is USING LIDAR?
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POINT CLOUD

474600.910 124599.670 875.690 20 1 3 1 10 0 1072 101574398.863897 14848 18944 20736 000 00 0 0 0 no_waveform
474600.910 124599.200 871.840 49 2 3 1 10 0 1072 101574398.863897 19456 23552 25344000 00 0 0 0 no_waveform
474601.020 124599.020 857.300 116 2 2 2 10 0 1072 101574398.863911 22272 26368 276480000 0 0 0 0 no_waveform
474600.140 124599.330 856.770 238 11 2 10 0 1072 101574399.670091 14592 18432 2124800000 0 0 0 no_waveform
474601.000 124599.380 856.920 142 2 2 2 10 0 1072 101574399.681418 18176 22272 23808 00 000 0 0 0 no_waveform
474602.280 124599.730 859.690 157 1 11 10 0 1072 101574398.881623 16640 21248 2073600 000 0 0 0 no_waveform
474602.160 124599.800 873.240 15 1 2 1 10 fekiiiehl OR00 6 2008 G0 B0

474602.120 124599.630 878.2302 12 1 10 O § 28
474602.060 124598.800 878.010 15 1 3 1 10 f&
474603.080 124599.360 877.820 19 13 1 10
474603.130 124599.310 871.030 18 12 1 10 &=
474603.180 124599.630 867.110 60 1 2 1 10 e
474603.240 124599.270 857.780 94 2 2 1 10 (%
474604.600 124599.860 856.200 174 22 2 1(5 "+ 448
474604.540 124599.140 856.860 101 2 2 2 1¢H# S

Too many points for
numbers.

Never enough points for a
perfect model.

'Grainy 3d BMP"

All kinds of other attributes.
Quick 3d models.



ATTRIBUTES

THESE ARE MORE THAN JUSsST POINTS

M R R S TR Pl ]

- L

Bl Point Cuery

iM odel: Job31 36642013 20714 usgs post_zandy_ma_nhri

Model Info

{ IX: 1,066,735.22 ft

Source File Info

File: Job313664_2013_2014_usgs_post_sar

1 1¥:2,720,692.32 ft Folder: Ch\Users\\Thadd\\AppDatai\Local\y
Z: 76.57 ft X: 1,066,735.220 ft
Intensity: 248 Y: 2,720,692.320 ft

Z: 78,575 foot

Intensity: 247

Return Number: 1

Number Returns: 1

Scan Direction: 1

Line Edge: 0

Classification: 18

Classification (8-Bit): 18

Scan Angle: 12,7559 deg

User Data: 0

Point Source ID: 1,251

Withheld: 0

Synthetic: 0

Keypoint: 0

Time: 80,830.473.4150913 sec (RAW)
L
I

| Create Marker Here

. ._ ml.:f:up_l,l .h:u.lfliﬁi:u:-ard

— Classffications {Right-Click to Change Color/Name)

Code j Description

Oo Created, never classified
01 Unclassified

2 Ground

O3 Low Vegetation

4 Medium Veagetation

Os High ‘eqetation

Cs Building

O7 Low Point {Maoise)

]2 Model Keypoint {mass poirnt)
Os Water

[Ji0  Railroad

[J11 Foad

012  Ovedap

013 Wire - Guard {Shield)

[J14  Wire - Conductor (Phaze)
[(J15  Transmission Tower

[J16  Wire-structure Connector
[J17 Bridge

[J18  High Point {MNoize)

[(J19 Reserved for ASPRS Definition

Enable Al Disable All |

—Retum Types to Display

Retum Type

Lnknown
First
Second
Last
Single

First-of-Mary

Restore Default Seftings
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DATA PREFPARATION

* LAS Tools are the tools created for LAS and LAZ manipulation.
* The download comes with toolboxes for ARC and QGIS.

* You should have lasmerge.exe in the Point Cloud folder.

* Double click it.

* It will start in the Point Cloud folder (convenient...)

» VT ESE 2017 » Point Clouds v | O

tead Lane [ MName Date modified Type Si

M ™ lasmerge.exe TT25PM A i 940 KB

Ider ar| RYT1703.laz 17 T:20PM  LAZF 50,610 KB

by = i 2/2017 5:47 PM  LAZ File 12,111 KB
Qf| RYT1703_AZlaz 11/12/20017 3:47 PM  LAZ File 18,754 KB

* af| RVT1703_B1.laz 11/12/2017 48 PM  LAZ File 19,402 KB
8l RVT1703_B2.laz 11/12/2017 %48 PM  LAZ File 13,322 KB

restoration

arch



. B lasmerge - merges several LIDAR files into one (or splits them into several parts) e O X %
] % -
' " selected file only
RVT1703__A1laz - & process all files
RVT1703__A2laz I verbose
RYT1703__B1.laz e =
i ; ; WIEW -
Double Click the files —j
and they will appear sample pmnts:l 2000000
above. The extents of [ files are flightlines
the files with show up - I apply file source 1D HE
T in the middle. Provide a new —
filename, the |
5 original file was split I split every % paints
\I‘RHVTWDS i to allow for some everv:ImDDDDDD
sl RVT1?DS_A2:I:§ smaller files. Now file natmes: | splitioon
RYT1703 we are putting the formatf_laz - T
pieces back [ LN
together into the A (&
original file. ,
New folder wildcard:]".laz add EFRENAL ) [ roerat 37 )
i
Our Abby directory:iE:\ go I
L
{ poers W las B laz ¥ hin
Research
i [ase [ kil [.dtm E;a:uﬁ
Dy rogers 5 iy
L ASCI files .. +
i | rogers restoration i
C filter .. +
2 send to arch
- e L transform .., £+
eenan
L projection .. + [
A South Chatham Village Hall g
e C overlays . +J
[ | Union Cemetary Data
L&S version: 1.2
El il source ID: O created: 70/2015
@r Topcon_USB_Driver v7_13 ‘Quantutm Spatial®
=5 "Global Mapper”
N # of points: 2890704
V5L52017 point type: 1 point size: 28
; " #* 475300 475399.99
images u 123200 123859 97
VT LICENSE . - elip input :
VT ESE 2017 LP.StooIs.(c) 2017 (\ j W }> “i pick lower |eft x.I 0 upper right= iD Use sguare file |
(R— b= :ﬂpenf? Illceniae = \'-V’,_ S disakle ] |awer jef y.l 0 Lipper right y iD file size I1DDD ‘
y Mattin lsenburg — |
B . (version 171030y | heset  Rofals  Move  Zoom | "ol ited le: CAUsers\AdministratonDeskiophyT ESE 201 APoint CloudseyT1 703 B2 a2
 item

_. Sitems 1item zelected 940 KB

2] &

] Slide 5 of 39 | Blank Slide 3| - C | 90%
T:28 PM

12/2017

o~ g,



B RUM

lasmerge -lof file_list 15804 &<t -0 "RVWT1703 1az" 1.__

| ¢ selected file only
= process all files

C files in file_listt<" ...

[~ verbose

1 at http
lo

New folder
Qur Abby
powers
Research
Dy rogers
& | rogers restoration
2/ send to arch
[ Sheehan
J South Chatham Village Hall
|| Union Cemetary Data
ZONEII
-@r Topcon_USB_Driver v7_13
v7.13
VSLS 2017
images
VT
VT ESE 2017
Imagery
Point Clouds

= 6 items 1item selected 940 KB

START

COPY

CANCEL

Yes, you can run all the LASTOOLSs from a command line.

This would be the command line.

Since we are not here to program, just press START.

b

RYT1705__A1.laz
RVT1705__AZlaz
RYT1705__B1 la;

wildcard:]*.laz add
directory:;E:\ 4o I

-

=

WIEW l
sample points:lSDDDDDD

[~ files are flightlines
[~ apply file source ID

name: I RWT1703

™ split every » points

EYE] I oo0ooog
file names-W
format:i laz ;J
RN |

README < E=UIT i

W las W laz | hin
[T asc O kil [T dtm
L ASCI files .. +f
|C filter .. +}
L transform .., +f
L projection .. *p
C ovatlays ... +

L&S version: 1.2
source O
‘Guantum Spatial®
‘Global Mapper”

# of points: 2690704

* 475300 4753959.99
w TEFPNN 123R99 95

0 created: 70/2015

point type: 1 point size: 28

LICEMNSE
Lastaols (£) 2017
= open license =

by harin lsenbury
(version 171030)

rclip input

Iovyer |eft x.ID Upper rir_jhl‘xiﬂ

Use souare Hie I

et lef y.ID upper tight v [0

file size; | 1000 ‘

Reset Rotate  Move Zaam

| selected file: Chlsers\ddministratorDeskiophVT ESE 201 7Paoint Clouds\RYT1705__B2.laz

1:8963) S5PCS [ NADB3) [476757.287, 123549.025 )| 43%36° 424532" N, 72747 14.7519" W

7:29 PM

nzr2:m7




LAS TOOLS

* What Else? (The really good tools are subject to a license.)

* E572las — E57 is another format. Convert it to LAS/LAZ.

* Las2las — Need to convert LAZ to LAS? (Recap)

* Las2txt — You can go to an ASCII format (if you really need to)

* LasZip — Have LAS and want LAZ? (great compression)

* Txt2las — Got ASCII? It can't handle the clouds, so make it LAS/LAZ.

* Classification tools (subject to license) We'll go through similar tools in
Global Mapper.

* PointZip — This will convert PTS to LAS/LAZ. (Separate download)



www.ese-llc.coml/vsls



| Mapper v180 (101117 [64- 11 ReGiSTE
Edt View Took  Anass searcn G
DOBOA@E] QdE L ILXE 2O
AAAABLEZER]
B 7 k6% o [ 20 LB80cC
Comage s Cancoe o stsacanosseares 2224220
&G £ LA o % e % & L
[ a2 A Ao PR LP
center
® & Global

Open Data Files
Online Sources
Configuration

Load Default Data

* Open Global Mapper
There's a few ways to load the
data, | like the drag & drop
* Open the Project Folder VT ESE
2017
* Open the Point Cloud folder
* Highlight the RVT1703.laz
* Drag & Drop into Global Mapper
* LiDAR Load Options — Just say
OK!
If a splash pops up, just click
OK.



& Global Mapperv19.0 (b101117) [64-bit] [+Lidar] - REGISTERED

: File Edit View Tools Analysis Layer Search GPS  Help

D 8 g *|!‘E g h % Q Q = . g f I'[_ X Q @' o Q @ @ @ @ Q Create Coverage Area (Concave Hull) for Selected/Loaded Features = 3
VY TR EY R TR Y ) PRI EY T ER I
" Color Lidar by RGB/Elev - % 0 T A Y v‘ﬁﬁ@ﬂf&;ﬁﬁ

HEE=T
" 1IN
11N
(XN
™
9\
o

I‘zﬁx
o o Pl Filter LIDAR Data

® T fle Show points based on
Current Workspace classification or return

------ A RVT1703.12z (14,407,660 Homber

Profile
Want a quick profile?

Control Center
200m — This shows all loaded data
and controls the draw order

LiDAR Visualization
There are several modes to
view the point clouds =

Legend
Global Mapper loves
working in Metric
800 m
750 m
700 m
] ] ] 1 ] ] ] 1
I 1 I T I I I 1
125m 375m 625 m 875 m

=36 Sunday, November 12, 2017 "




POINT OCLOUD: MASSES OF POINTS

* Obtained from a Robotic Total Station with Reflectorless EDM set to
hyperactive.

Limitations:
Line of sight — There are shadows or missing sections of data.
Angular Spread — The density of points decreases further from the
scanner.
Reflectivity — Water? Mirrors? Glass? Ice? Snow? Well, your cloud
will have some noise. You can remove it or just work around it.
Stuff — It will scan everything. Don't want the car scanned? Get it
out of the way? How about the leaves on the ground? Sand on the
roads?

* Most software packages offer 3d and 2d views.



Color Lidar by Elevation - :r.__ h m w A ’w_,’?"r"

L B

=l Current Workspace

1.085m

| 1.050m

1.000 m

PoOINT CLOUD
VISUALIZATION: s50m
HEIGHT .

The height of each point translates to a
color along a rainbow scale expressed to
the left of the cloud. There are ways to
change the range and the color scale.

g50m

00 m

750 m

. ‘H}Dm



Colaor Lidar by Intensity

Caontrol Center (1 Layers, 15&.. [0 X

% E w1 Me
Current Workspace

[ RR) Ry 170312z [14,407, 66

POINT CLOUD
VISUALIZATION:?

INTENSITY

The reflectivity of every point is given a
gray scale value. This looks black and
white and almost is. A dark object with a
high sheen will provide a high reflection
and will be white in the scan.




Color Lidar by Classification

ControlCenter {1 ayers, 1 5. 0 % [J
AT A

QR G

= Current Workspace

POINT OCLOUD
VISUALIZATION:?
CLASSIFICATION

Points are given attributes including the
classification. The brown is ground, the
red are the overlap points and the other
points are unclassified gray. There are
several standard classifications including:
ground, water, vegetation (low, medium,
high), utilities, buildings, noise and more!




Color Lidar by Point Density T r". h :E w & | *{?ﬂ. ‘ .‘&_ ﬂ E % ﬁ!ﬁ\- -::-
fi & % @_@ e ke ey

= . Current Waorkspace . 188/ m™2
...... maIEA RV T 170312z [14,407, 660 N :
17.5/ m™2
POINT CLOUD 150 2
VISUALIZATION:? - 2s
POINT DENSITY |
100/m2 —
How many points are there per square meter?
2-18.
187 How do you get 18? Overlap would double 75/m2 -
the number of points and:
Lasers are not infinitesimal; the beam will partially
hit objects on their way to the last object. The 5.0/ m'2
multiple hits are called returns and can be used for
some modeling. If a laser passes through a tree .
and hits several branches, there will be several e
points.




Color Lidar E:I]I'.Heigll_ltﬁbwe Ground .' ﬁl. n m w & | . i ; ,‘.i ... 2_ E_ . a!m - _a

E-l  Current Workspace

il BVT1703.1az [14,407 66088

1

125m

POINT OCLOUD

10.0m

VISUALIZATION:
HEIGHT ABOVE b
GROUND

30m
There was some classified ground and
the cloud includes the heights of all of the
points... Put those together and you get
the height of the points above the
ground.

0.0m




* Color Lidar by RGB/Elev
Control Center [1 Layers, 1 5., O % |HAGES

O Gl @ @
g Ry 1 @ f
=-lwl  Current Workspace

POINT OCLOUD
VISUALIZATION:?
RGE

The LiDAR Points will gladly accept
imagery information to tag some color
information. | have been playing in the
visible spectrum out of comfort (Red —
Green — Blue) but Global Mapper can go
beyond and add InfraRed, Ultraviolet
and other bands if you have them.

(Your data is not yet colorized.)
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INSTANT PROFILES — LEFT OLICK., RIGHT ULI{(

& Global Mapper v19.0 (b101117) [64-bit] [+Lidar] - REGISTERED

File Edit WView Tools Analysis Llayer Search GPS  Help
|&| @__ = +Q §> Q Q 4— ﬁ _E # ” X i @ @ ﬂ _E @ @ v B Create Coverage Area (Concave Hull} for Selected/Loaded Features = ‘,.9'7 ‘ﬁ-‘i ﬂg ég D"y O‘?
1. =B % Uy BB 7 b &4k 14 f% m|ﬂ|AtlasShader = A& L L LTI i s @ & 5 | L A e B & Ba N
. R uBWAYE AreB® B Ll

RVT1703.Jaz [ 14,407, 66 5 }

I I 1
I I I
| Om 125m 250m
1€ > z > b i . b
Path Profile/Line of Sight O =
Click or Drag to Select and Edit Lidar Points -2 Nl Ay e @ B B " L useciobalsettingfromToatbar = L 3¢ T

From Pos: 4



LCHANGE VISUALIZATION — BY ELEVATION

& Global Mapper v19.0 (b101117) [84-bit] [+Lidar] - REGISTERED >

File Edit View Tools Analfysis Llayer Search GPS Help
ﬁ“‘; E +Q §> @ Q 4= ‘ﬁ s 5;5) >< i @‘ @ @ = @ @ LU= Create Coverage Area [Concave Hull) for Selected/Loaded Features = "’f _:_;{ 04 éf e O“'v
o = A% L BT b3R5 8 TF A M| aves shocer B ALAS L LL S LB X :
=WMEWA YHEAa PRAEL. L

@ 1 o o
Current Workspace

RVT1703.1az [14,407,66

LEFT CLICK

I
b 5 500 m
Path Profile/Line of Sight =i
Click or Drag ta Select and Edit lidar Paints S oM Y e @ M 2 8 " L usecibalsettingfromTooibar  + M

From Pos: 475051948, 124400352
R e e e e e =

Left click to start adding points. 1:5058) SPCS | NADB3) [4?4531 086, 124179:859)| 43%37" 02:6274 N, T2 48559212" W)




CLASSIFICATION - GROUND

AAS N A = QARG W O B AutoClasity Ground Paints L WP L L & B
o : '_ 5 & !?' -
alar Lidar by RGB/Elev - %, E gﬁ |,.r,‘_ Q | ‘.'?'," \.-_# ﬁ . i @ E_ s %
trol Center [1 Layers) o x
1.085 m & Automatic Classification of Ground Points 5

e 3. @
| T e

:I. Current Workspace

------ . RVT1703.1az [ 14,407, 660 1.050 m

Select Undassified Point Cloud(s) to Find Likely Ground Paints In
[~RvT1703.laz

This tool will determine
ground points based on
some mathematical

1.000 m

Only Classify Lidar Points Selected in Digitizer Taol

modeling. 930 m Base Bin Size to Check for Curvature Deviations: | 2 Meters
The GM trainer was not M DR foi Uocok Mes faf oes Cepund Pt
- Specify the minimum height above the local average minimum elevation that a point has to be

able to provide more detail C—— Bk S e e s an s A

on how these variables

work. Play with the values Removal of Likely Non-Ground (i.e. Buiding/Vegetation) Points

and be ready to run some B, — Ml i i e e I e B
edItS or smaller values in flatter, more urban areas.

Manimum Height Delta: - meters (use larger values for high relief areas)
Maximum Buiding Width: meters (arger vaiues are slightly siower)

800 m

“50m [ ]reset Existing Ground Points to Undassified at Start

| Specify Bounds... | | Filter Points... | | RestoreDefaults | [ ok | | cancel

T00 m



CLASSIFICATION - GROUND

B o 1

t & Automatic Classification of Ground Paoints

Select Undassified Point Cloud(s) to Find Likely Ground Paints In

[FIRvT1703.1az

Only Classify Lidar Points Selected in Digitizer Tool

Base Bin Size to Check for Curvature Deviations: |Point Spacings
Minimum Height Departure from Local Mean for Men-Ground Point
Specify the minimum helght above the local average minimum elevation that a point has to be

in order to be considered a non-ground point. Larger values require greater vertical deviation
from local averages to make a point non-ground,

03| e

Remaval of Likely Non-Ground {i.e. Building/Vegetation) Points
The following parameters control the automatic remaoval of likely non-ground {i.e. building)
paints using & morphological filter, Use larger slope and height delta in areas with high relief,
or smaller values in flatter, more urban areas.

Maximum Height Delta: meters (use larger values for high relief areas)

Expected Terrain Slope: degrees {use larger for steep terrain)
Maximum Building Width: meters {Jarger values are slightly slower)

[+’| Reset Existing Ground Points to Undassified at Start

| Specify Bounds... || Filter Points... | Restore Defaults | | oK | | Cancel

“...keepin
mind
automatic
classification
will always
have some
mis-
classifications
, no automatic
algorithms get
better than
85-90%
accuracy.”

- Mike, a
Global
Mapper Guru
on their
forum.



CLASSIFICATION — NON-GROUND

Ld = @ <2 \o> [ Auto-Classify Ground Points = L Lt -fp'y.- l’-}Eﬁ cﬁa g D,, — ik anll: T Y e Ig;setg?/:"th the
“ AEET A Y Ak e@EBExs L same hands
on experience
#= Automatic Classification of Non-Ground Lidar Points e as the ClaSS|fy
Building/High Vegetation Classification Setup Select Undassified Paint Cloud(s) to Find Likely Mon-Ground Points grou nd tool.
[+]Find and Classify Likely Building and High Vegetation Points [ZRVT 170312z ; Play Wlth the
Base Bin Size to Check for Planar Points: | 0.4 Meters ~ : Settings use

ADVANCED: Threshold Values for Building/High Vegetation

The following parameters control how dose to a calculated local best-fit plane the prOflle tOOI
that points need to be in order to be considered a potential building or a likely 1
vegetation area, Use values larger than the expected error in the elevations. to see hOW It

Minimum Height Above Ground: meters Only Classify Lidar Points-Selected in Digitizer Tool CheCkS OUt'

Maximum Co-Planar Distance: 0.08 meters

[[JReset Existing Non-Ground Points to Undassified at Start
Minimum Yegetation Distance: 0.15 meters

Max Co-Planar Angle Difference: 5 degrees Spedfy Bounds... Filter Points by I_EIeu,."CIassfeh:. o

Powerline Classification Setup
[]Find and Classify Likely Powerline Points

Minimum Height Above Ground: 3 meters
Maximum Dist from Best Fit Line: 025 meters
Bin Size to Chedk for Linear Points: L5 meters

: : .. B
Maximum Height Change Per Meter: | meters Restore Defaults Cancel




CLASSIFICATION — NON-GROUND

& Automatic Classification of Non-Ground Lidar Points

BuildingHigh Vegetation Classification Setup
Find and Classify Likely Building and High Yegetation Points

Base Bin Size to Chedk for Planar Points:

0.4

ADVAMCED: Threshold Values for Building/High Vegetation

The following parameters control how dose to a caloulated local best-fit plane
that points need to be in order to be considered a potential building or a likely
vegetation area. Use values larger than the expected error in the elevations,

Minimum Height Above Ground:

LB

Maximum Co-Planar Distance:

0.08

Minimum Yegetation Distance!

0.15

Max Co-Planar Angle Difference:

Powerline Classification Setup

[|Find and Classify Likely Powerline Points

Minimum Height Above Ground:
Maximum Dist from Best Fit Line:
Bin Size to Ched: for Linear Points:

Maximum Height Change Per Meter:

4

0,25

meters
meters

meters

degrees

meters
meters
meters

meters

Meters e

Select Undazsified Point Cloud(s) to Find Likely Mon-Ground Points

[“IRVT1703.)az

Only Classify Lidar Points Selected in Digiizer Toal

[ | Reset Existing Mon-Ground Points to Undassified at Start

Spedfy Bounds. .. Filter Points by Elev/Classfetc. ..

Restore Defaults Cancel

The
settings
need to
change
based on
the cloud.
Make little
changes
until you
see the
desired
results.



CILASSIFICATION — BY PROFILE (MANUAL)
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flify o1% A iR ST, i e ST TR 11 T T e W o o e

Ground

8 Path Profile/Line of Sight

r File Path Setup Display Options Calculate Low

Vegetation

INE: S T 2 UNGlobal Setting from Toolbar = L Medium

Al | i AR e )
W Classify- Building To Pos: 475401068, 1241842031 IRAEASEl
; . e i,

Gw —-—- e Lidar Points - | e -

High
Vegetation

TOE

OO s e e e e e e e e

Building

T — e e e e e R e e e R - = == =

Powerline

________________________________________ — e e e e — - Water

Noise




PATH PROFILE SETTINGS

H

Show Last Path Profile..

Path Profile Settings...

Right
Click

[ 111499/ 'SPCS [ NADES | ( 475474.252, 12412




AN OVERWHELMING MENU/!

& Path Profile Settings

General Settings

Elevation Display Units: | feet "

Scale Start Distance: | O feet "

Elevation Corridor (Llze Elevations to Either Side of Path)

Type:  Only Sample Exactly Along Path W

Distance from Path: A | meters w

3D Display Options
30 Display Mode:  Render path prafile only

[«“]Display Location of Each Line Vertex

[ |oraw Selected Line Path

[ |Draw Line/Area Features that Cross Path

[ |Draw Separate Line for Path from Each Terrain Layer
[«~“]Draw Elevation Guide Lines

[«~]Draw Start and Stop Position Labels

[«|Display From/To Coordinates in Selected View Projection
[«]Interpolate Elevations to Fill Mo Data Regions
[«|Display Path Profile Cutaway Walls in 3D

(8.4

Perpendicular Profile

[ ] Display Series of Profiles Perpendicular to Path Perpendicular Samplirg
Perpendicular Path Length: 50 meters
Restrict Elevation Range Mear Extracted Features | 5.852 feet
Elevation Range J Scale
[ ] Clamp Top Displayed Elevation to 3562.295  feet

] clamp Bottom Displayed Elevation ta ~ 2271.37 feet

[ ] match Elevation Scale to Distance Scale Using Scale Factor of 1

Lidar Display Option=s (Requires Lidar Module)
Display Lidar Points Along and Mear the Path

Distance from Path to Show [Marmal]: 10|

feet w

Distance from Path to Show [Perp]: 2

Apply Cancel Restore Defaults




&2 Path Profile Settings

General Settings

Elevation Display Units: | feet w

Scale Start Distance: | O feet

Elevation Corridor (Use Elevations to Either Side of Path)

Type:  Only Sample Exactly Along Path s

Distance from Path: | 0.1 | meters v

3D Display Options
30 Display Mode: Render path profile only

[“|Display Location of Each Line Vertex

[ |Draw Selected Line Path

[ |Draw Linefarea Features that Cross Path

[ |Draw Separate Line for Path from Each Terrain Layer
[«*]Draw Elevation Guide Lines

[«“]Draw Start and Stop Position Labels

[+]Display From/To Coordinates in Selected View Projection
[«]Interpolate Elevations to Fill Mo Data Regions
[“]Display Path Profile Cutaway Walls in 3D

8.4

Units can be changed from metric. (please hold applause)

Scale start distance is to modify the 0+00

Samples a surface model to return highs, averages, lows
within a distance from the path.

This enables terrain cutaways in the 3d viewer

If your profile has bends the vertices will show
??7? (The help file does not know either)

Draw lines and they will show up

If you have two surfaces they will show extra lines
Elevation Guides

Coordinates of the from and to points

Projection or Lat/Long

Interpolation to fill in the gaps

Back to the 3d viewer



This will show you cross sections along the
profile and it allows you to extract data along
the sections. It is better for dense scan data.

These settings change the height and
position of the profile or sections. The
elevation scale will be best fit if you don't
choose something.

Toggle the display of the LiDAR points.
How wide is your swath?
How wide are your sections?

Perpendicular Profile

[ | Display Series of Profiles Perpendicular to Path

Perpendicular Path Length:  5C meters

Resinct Elevabon Range MNear Exb

m
Tl

Elevation Range [ Scale

[ ] Clamp Top Displayed Elevation to 3562.296

[ ] clamp Bottom Displayed Elevation to 227133

3, G2 feet

feet
feet

[ ]Match Elevation Scale to Distance Scale Using Scale Factor of 1

Lidar Display Options (Requires Lidar Module)
Display Lidar Points Along and Mear the Path

Distance from Path to Show [Mormal]:

10|

feet o

Distance from Path to Show [Perp]:

.-5.|_:||:|I1,r Cancel

Restore Defaults
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Auto-Clas

Use the
LiDAR Filter
Settings to
isolate the
Ground points
in preparation
of creating a
surface
model.

& Lidar Filter Settings - Lidar

Lidar

Classifications (Right-Click to Change ColorMame)

Code  Description s
0 Created, never classified 2
1 Undassjﬁm”' .
2 Ground
3 Low Vegetation
4 Medium Vegetation
5 High Vegetation
£  Buiding
7 Low Paint (Noize)
&  Model Key-point {mass point)
9 Water
10 Rairoad
Enable
Return Types to Display
Return Type )
Lnknown
First
Second
Last
Single
[ Firat-nf-Manu v

Restore Default Settings

Cancel ool Help

LGROUND SURFACE MODEL




Analysis | Layer Search GPS  Help

LROUND SURFACE MODEL

| ﬁg Create Elevatian Grid from 3D Vedior/Lidar Data...

= | Combine/Compare Terrain Layers...

Count Overlapping Raster/Terrain/View Shed Layers...

[ é Génerate Contours (from Terrain Grid)...
Generate Contours {from TIN Areas}..
Find Ridge Lines...

Measure Volume Between Surfaces..,

We can add more data to model including digitizing breaklines.
Ignore zero is typical.
Don't save the TIN at first. It will be large.
This is for large files.

Layer Name

Vertical Units

Grid Method (TIN for
now)

Start with Auto

Choose something
between tight and loose
for gap filling

P

Elevation Grid Creation Options

Grid Options  Tiing  Grid Bounds
Description: RWT1703 laz (Blevation Grid)
Vertical Units;  FEET v
Grid Method: Triangulation (Grid TIN of Poirts) e
Gnd Type: Hevation Values

Fiter Lidar Points to Use by Blevation/Tlass/Color/Bc...
Grid Spacing
(®) Atomatically Determine Ciptimal Grid Spacing

() Manually Specify the Gnd Spacing to Uss: 0 meters

If you wish to change the ground units that the resclution is specified in, you need to
change the cument projection on the Projection tab of the Configuration dialog.

Blevation Grid "No Data" Distance Critera [20.3]

This setting controls how far from a known data point that an elevation grid cell has to
be befare it is considered invalid. The default setting assumes all arid points are valid.
Lower values make the valid grid stay tighter around known data paints.

Tight I

Use 30 Area/Line Features as Breaklines (Hard Edge)
Soft Edge Distance (Bin Grid Methods Only): 2
[ anore Zero Blevations
[] save Triangulation Metwark (TIN} as & Vector Layer
[IFill Ertire Bounding Box Instead of Just Inside Canvex Hull

[ Export Grids Directly to Global Mapper Grid Files Rather than Displaying in the Main
Map View. Use with Tiling Tab options to Allow Gridding of Very Large Data Sets

Loose

samples

Cancel Apply Help




GROUND SURFACE MODEL

What good is a surface

model without looking at
itin 3-d?

Turn off the points layer
(LAZ) if they are getting

in the way.

3D Viewer

H+ARA L DR LA L QO 2 veresosarons X & G 6 W G




= Global Mapperv19.0 (b101117) [64-bit] [+ Lidar] - REGISTERED — ®

File Edit View Tools Analysis Layer Search  GPS  Help

DeREA@E] apaace] s ¢0af@m7 v EII%IL 18 e || £ @5 2447 2]
ﬁ ﬁ ﬁ ﬁ ﬁ Y -'.. ﬂ xv\ L._| @ @ &J% AutoClasstﬁrNon Ground Points bl }‘J f 4 .-g é E} .’E ‘:* ,“ &f * "' GJ_‘-. \-.25 %‘(} %ﬁ '_':'-.v_)._ \ ;dél
 Color Lidar by Elevation % R EE A Y ,'1 ‘ j,_ & @ E_ S
“ontrof Center (3 Layers, 1 Seiected) o x i 6050 ' ' b T HEH
a g Gy My g %
= Current Workspace | 1 Mo A" ) S| e 1) .
'__|:| R13-.Iaz[1660Features] g , 4 3| .' ., i, 3 ._ iy L, BESMA R i -. 1 Stream?
RonGrfd] 1.000m ; 2 & 1 : : Pl - N [ : 3 i Walking
' : ' ' Trail?
Something
875 m
Draw order
Image in Back 750 m LR : & W S
(It does not RISl - RS R S RIS Stroam?
have to be) i e PR R SRR L Walking Trail?
625 m
We can see some
distortions in the
surface model... bl
paths, trails, roads, '
streams, walls and all it
those changes inthe [ —
surface will show up. i
. I




& Global Mapper v19.0 (b101117) [64-bit] [+Lidar] - REGISTERED

File: Edit Wiew

OB

Tools |Anaty5i5 Layer Search GPS Help

il "Q Zoom

ﬁ & ‘ﬁ ﬁi%: Pan [Grab-and-Drag)

.. Color Lidar by Elevat

Control Center (3 Laye
A Al F dcl
R B e
= Current Wo

-[I[E RvT170
-----

..... RVT170]

Measure
Feature Info
Path Profile/LO5
View Shed
Digitizer

Image Swipe

Coordinate Convertar..,
|| Control Center...

Connection Manager..,

Configure...

Map Layout Editar..,

Select the Image Swipe tool

Alt=Z from the Tools Menu.
Alt=1G .
Then select the layer that is
Alt=M on top of the other layer.
Alt=P &= Select Layer to Swipe
AE<L Select which raster layer(z] ta swipe onvand off uzsing the left
mouze button,
Alt+V
FWT1703 laz [Elevation Grid)
Alt+D [ ]#4erial Color 2009 if
|
Alt+C
| CheckAl || Charal
| Ok | Cancel
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& Global Mapper v19.0 (5101117) [64-bit] [+Lidar] - REGISTERED

File Edit View Tools Analysis Layer Search GRS Help Ficre Toels

: — : : s Share Wiew Manage

coRODAEBEladaa+al s X[ @ ¢ B[]

; - P =

& ﬁ ‘ ﬂ h & E a Xq, ! @ @ &E Auto-Classify Non-Ground Paoints Pirvto Guick Copy | Paste E::i: :’::lcm Move

i P CCes ] fo~

Calor Lidar by Elevation e m n m @. A | 57 @ ‘ _#_ & E = Clipboard =
ik ' « « 4 || » VIESE2017 5 Imagery

&%%@z“&%

N~

Current Warkspace

L[] RVT1703.5az [14,407,660 Features]
.- B Aenal Color 2009.4if

[ A Aerial EWZ(H}E:trF

Drag and drop the
B&W image into
place and turn off

the Surface Model.

. Homestead Lane o]
MONOMOY

. Mew folder
. Our Abby
| powers
. Research

| rogers

| images
. images classification
. VT ESE 2017
 Imagery
. Point Clouds
E Desktop.zip
E, NORTHPORT TITLE.zip
E’, Topcon_USB_Driver v7_13.zip

ildints oo

Imagery
¥ =
Copy Delete Rename
to~ -
Crganize

Aerial BW.Hw

Mew
folder

% Mew item =
ﬂ Easy access =

Mew

Aerial Color
2009.tif

|

Properties

Op

Aerial Color.th






EE EarthExplorer x

i C {Y | & Secure | https//earthexplorer.usgs.gov
B Apps MASSACHUSETTS C-I-TOWNS MAPS
Data Ser Click here to export your Tesults »

MUSIC

o

=

Aerial Photo Single Frames

h

« First « Previous [ v

Displaying 51 - 52 of 52 @

Entity ID:AR1TAEDDQO7140035
Coordinates:43.576763 , -73.02502
Acquisition Date:03-0CT-42
Scale:27200

Puddxl @O

51

Entity ID:AR1AEQ000140148
Coordinates:43.608258  -72.921812
Acquisition Date:03-0CT-42
Scale:27200

Yddz3$ 30

52

E D

« First « Previous [6 v | Me

SURVEYOR. UNITED 5TATES TECHNICAL [BY Latest @& The Ultimate 3D Prir. [}

e -
h -
u o

practar

(

The up-to-date Google map is not for purchase or for download; it is to be used as a guide for reference

You might need
some older imagery.

The USGS Earth
Explorer can provide
some pretty old
images.

Unfortunately, these
usually are not
georeferenced.
Global Mapper has
a georeferencing
tool. You can also
fix an image you
have in the project
because you will
soon learn that not
all aerial images are
correctly rectified.



= Current Workspace
L[] RVT1703.Jaz [14,407 660 Features]

RYT1703.1az (E Options... (Double-Click}

Aerial BW 200

LAl
AL
-

Future Exercise. (This is how you get to it, you can play with this later.)

Metadata... [Double-Click = M)

Close (Unicad] Layers)... ([DEL)

Right click on the Layer, select RECTIFY and you get a window that
A allows you to pick pairs of points. BE SURE TO ADD POINTS TO LIST.
(It is easy to forget). There are several mathematical methods to select
: from and you can either rectify an image or distort it beyond recognition.
| have done both.

Invert Selection

GROUP - Set Group to Assign to Selected Layer{s}...

DESCRIPTION - Edit the Selected Layer's Description...

Open Selected Map Falder in Windows Explorer...

| v | Allow Feature Selection/Search from Selected Layer(s) & Image Rectifier [Triangulation] (Aerial Color 2009.tif) X
File Options
v | Allow Export From Selected Layer(s)
Entite Image Zoomed View (Click for Pizel Coordinates) Reference Images (Load inta Main Yiew First]
RECTIFY - Modify Layer Position/Projection [Re-Rectify)
A
SHIFT - Shift Selected Layer(s} a Fixed Distance or Transform Coordinates... 5
Layer Order 3 Top Left %
- s o %8 i LN
]
Analysis 3 %
A
Layer 13 L=
—

You can pull in the older
images and rectify those to the
current images or to vector
layers. Exporting the Layers
will be covered in a little bit and e S

Pieels [T | EastingLon [0 | | AddPointolist | StatePlane [emon)/ NADB3 / meters

0 n Ce yO U h ave m aSte re d th i S ) Paely |0 | #entingiLat |0 || Updete Selected Paint Select Projection...

Ground Contral Poirts (D ouble-click to Center on Contral Point]

you Can expor‘t to a format that PortMame  Phel PivelY Projectsd  ProjectsdY Longiude Latitude Ener Delete |

|

ATEBT0E0 124134268

Top Left o o 474169268 124608230 72" 43121318"W 437 37'16.4628"N MNAA Shift Al Apply
k » th Bottom Right 2271 1412 476440268 123196.230 7247 30.6181"Ww 437 36'30.9814" N NAA Cancel
WOIKS In other programs. s
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o mm e em e e mem e pm e men R

File Edit View Tools | Analysis | Layer Search GPS Help
D a @ E * ﬁ Create Elevation Grid from 3D Vectar/Lidar Data... El. 5 ? ;‘E|g|?ﬂﬁﬁ. JE& E’“‘ m|iné_| Atlas Shader = g ﬁ @ E‘_g -f é

. Combine/Compare Terrain Layers.., . I cg é -+ Gf * o $ = I g S
ﬁgﬁﬁg b=t T — = ﬁ:‘.. s ”E';‘ \""\lr—' g U
Count Overlapping Raster/Terrain/View Shed Layers

g
Color Lidar by Elevation f ,\9,,. ,:,_ £ o
- : 7]

Generate Contours [from Terrain Grid)... |

m

Generate Contours [from TIMN Areas)..,

Current Workspace Find Ridae Li
ind Ridge Lines..,
O[] RVT1703.0az [14, "
D Aerial Color 200 Measure Volume Between Surfaces..,

D Aerial BW 2006. & Generate Watershed...

Simulate Water Level Rise/Floading...

Raster Calculator - Apply Formula [MDVI, NDWI, etc) to Image/Grid Layer(s}

Pan Sharpen Imagery...

E Create Density Grid (Heat Map) from Point Data...
Create Roughness Grid from Land Cover Layer..,

Create Voronoi/Thiessen Diagram from Point Features...
Create Layer Statistics Report...
Graph and Chart Manager...

Find Duplicate Features...

Find Overlapping Features...

Let's go back to the
surface model, then
Analysis — Generate 450
Contours (From Terrain . | . . .

Grid). Om 250 m 500m 750 m 1000 m




Another Menu with TMI
Description is the layer name
Contour interval

Minor and Major Intervals

Range to contour

Resolution & Resampling
See further into the presentation

Colorful contours
Spot elevation for Max and Min (only 2 per set)

Fill in the gaps
Labels with units
Smooth

Direct export (a step closer to automation)
Shoreline generation
Discard shorties (you get many where it is Flat)

Contour Generation Options

Contour Options  Simplfication  Tiing ~ Contour Bounds

Description iGEN ERATED CONTOURS

Contour Interval

|2 FEET ~| ] Only Generate Contour Lines at Specfied Height

ADYWAMNCED - Contour Interval Multiplier
Minor Contourz |2 | Major Contours

Blevation Range (Default is Entire Loaded Range)
Generate contours within following range of elevations:

|14m.1 |m |3ﬁl}5 | FEET

[] Start at Minimum Elevation Instead of at First Interval Multiple Within Specified Range

Resolution (in Curent Projection Units)

W

The resolution affects fidelity with which contours are generated. Larger numbers result in less detailed

contour lines that take up less space. Typically youll just want to accept the defaults.

Xaxis: |0.137509085551519 | meters

Yais: 0.134613461538462 | meters

Resampling: | No Resampling (Nearest Neighbor)

[]Generate Area Features Colored Based on the Cument Elevation Shader in Addition to Cortours

] Generate Spet Blevations at Min/Max Blevations

[] Intemalate to Fill Small Gaps in Data

[] Append Unit Labels {m’ or ft}to Elevation Labels
Smooth Contour Lines/Areas to Improve Appearance

R

0 Export Contours Directly to Package Files Rather Than Displaying in the Main Map Yiew. Lise with

Gridding Option to Allow Contouring of Very Large Areas
Advanced Options

i} Create Contours Where Elevations Pass Down to Contour Value Rather Than as They Go Down

From One {Good for Shoreline Generation)

Discard Closed Contour Lines Shorter than |5

| meters

Cancel

Help




Contour Generation Options L X || & Drag a Box to Select Export Bounds *
Comiety Cofois | o) Hold down the SHIFT key when dragaing to select a square box ' il.;nloi'ﬁll.n . ZDDmDut
(®) All Loaded Data
' All Diata Visible On Screen e tae | LA
() Lat/Lon (Degrees) |
Noth 43625 728125 West i
South 44825 -T28125 East

() Cument Projection (State Plane Coordinate System - mete
Morth 12453558 A74600.00 West

South 123200 47599599 East

() Comer w/ Size - Cumrent Projection {State Plane Coordina
MNorth, 12455558 AT4E00.01 West

TR T e I TR TR

Width 1389379993809 Height  1333.360000000

) MGRS (Mitary Grid Reference System) Bounds
TopLeft- 18T XP 76317 32125

18T %P 77759 20757 Bottom Right

'Crop to Selected Area Featureis) _
(] 4 Cancel

Resstto Las Exported Bounds The simplification tab helps to simplify the contours (not
recommended). The Tiling will cut up the contour layers.
The Contour Bounds allows you to select a small area.
Since large areas take longer, let's select a small box to
contour.

Review the documentation for the LiDAR quality for the
e | 4. me 1 contourinterval. You can safely drop the interval to 1' for

much of the LiDAR available.



Wonderful for
planning,
drainage /
watershed
analysis,
preliminary
design,
augmenting
surveys.

choppy. Not very
smooth...




5 =
fl'-'---q_--i-

EWWW! That contour looks insane. Who would ever want to work from some
nasty looking contour like that? Is this data that worthless?

No. We passed by the Resolution and Resampling options in the contouring
options. We can make the contours look better using other methods.

(Well, why did you waste our time with this TIN?) (So you could learn.)

So, our classification called a
building and some trees
ground...

| turned off the surface, turned
on the imagery, changed the
draw order and used the
image swipe tool to see what
was going on with these odd /
dense contours.

The Point Clouds provided by
the State have the Ground
already classified and it is best
to just use theirs. You still
may run into a false positive
that you have to remedy.

Why learn it? If you obtain a
raw cloud, you may want to
classify the ground points.
Where do you get a raw
cloud? Scanner, Drone or
from others.



b Global Mapper v19.0 {b101117) [64-bit] [+Lidar] - REGISTERED

i . E * ‘ﬁCIMEEMn Grid from 3D Vector/lidar Data.., ‘J Ei] ‘? P %E““ I E# !"mmmsmm
ﬁ ‘ ‘ME Cambine/Campare Terrain Layers... 4&'! 4 "—g g ﬂ’ @I!

Count Cverlapping Raster/Terrain/View Shed Layers..,

b

© Color Lidar by Elevation

-

Generate Contours [from Terrain Grid)...

a % % @j & Generate Contours (fram TIM Areas)...

== Current Wo:kspace

Find Ridge Lines...

' .Dl RVT1703.laz (Ele
B Aerial BW 2006

DE GEMERATED CC & Generate Watershed...
“[[# Aerial Color 200

Measure Volume Between Surfaces..,

Simulate Water Level Rise/Floading...

Raster Calculator - Apply Formula (NDW], ND'W!, etc.} to Image/Grid Layeris)

Pan Sharpen Imagery...

ﬂ Create Density Grid [Heat Map} from Paint Data...
Create Roughness Grid from Land Cowver Layer..,

Create Voronoi/Thiessen Diagram from Point Features...

el P LY

Return to the Point Cloud

(I reclassified those points from
ground to building and high
vegetation)

Let's create a new Surface Model.

Create Layer Statistics Report...

Graph and Chart Manager...

Find Duplicate Features.,,

Find Owverlapping Features...

| 70w ] [



Elevation Grid Creation Options >

GGrid Options  Tiing  Grd Bounds

Description: BYT1703 laz (Blevation Grid) |

Vertical Units; | FEET b

Grid Method: Binning (Average Value) W
. : Triangulation {Grid TIM of Points)

Grid Type: Binning (Minimum Valus - DTM)

Binning (Maximum Value - DSM)

Grid Spacing
(®) Automatic Spacing Multiple of Point Spacing: !2
() Manually Specify the Gnd Spacing to Use; ! meters

if you wish to change the ground units that the resolution iz specified in, you need to
change the curent projection an the Projection tab of the Corfiguration dialog.

Blevation Grid "MNo Data” Distance Criteria [54]

This setting controls how far from a known data point that an elevation grd cell has to
be before it is considered invalid. The default setting assumes all grid points are valid.
Lower values make the valid gnd stay tighter around known data points.

Tight I Looze

Use 30 Area/line Features as Hreaklines (Soft Edge
Soft Edge Distance (Bin Grid Methods Only): 2
[ ]'gnore Zero Bevations

Sawe Trangulation MNetwork (TIN} as & Ve

samples

ctor Layer

Fill Entire: Bounding Box Instead of Just Inside Canvex Hull

] Export Grids Directly to Global Mapper Grd Files Rather than Displaying in the Main
Map View. Use with Tiling Tab options to Allow Gridding of Very Large Data Sets

Cancel hrply Help

—ry

Back in the Surface Model (Elevation Grid) we are going to jump into
the BIN rather than the TIN.

The TIN will create a surface from point to point. The positional
tolerance of our points is a half foot.

Surveyors usually deal with a workable number of points: tens,
hundreds, thousands. These points are obtained and have a
positional tolerance of 0.01' to 0.10' (usually). TINs work.

LiDAR provides too many points to edit. And their position is not as
tight as surveyed points (unless you use your own scanner or a drone,
then they can be about equal to or better than surveyed points and
even more numerous.)

So the BIN will average out the elevation at the point based on the
nearby points. If the positional tolerance follows normal distribution,
then the average of a few points should result in a better position.

Should is not always.

Do not get on high horses. | have found some LiDAR surfaces from
aerials that are better than the surveyed surfaces especially in the
thick areas where breaklines cannot be seen or located. Even worse,

| have seen better LIDAR surfaces in the wide open where surveyors
have not obtained sufficient points to make an accurate surface model.



rom Pos: 475338279, 124050478 To Pos: 475251.718. 124061.356

This is the profile from a TIN with points
shown within 1' of the profile. The points -
land on the surface. The surface will be e




From Pos: 475338.279, 124050.478 To Pos: 475251.718. 124061.356

7 This is the profile from a BIN with points o
shown within 1' of the profile. The points /
«os __land near the surface. The surfacewil ... =
- be smoothed by averaging some /
elevations. /
208 ____Ei_r_la_lly_a_p_ex_a_mple_v_mhe_re__twg_wrgngs____________________________________________j,ff_ _______________________________
make a right (sometimes). il
P s e e S SRR SRS S-S |
o B e e —
//./‘4‘
o ki
i

T
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90% of all well-defined features, with the exception of those
exaggerated by symbolism, will be depicted within 1/50”.

90% of all well-defined features, with the exception of those
exaggerated by symbolism, will be depicted within %2 of the
base contour interval.

Combining the LIiDAR with aerial imagery should allow one to digitize
well-defined features within a foot or two or better. Vertically, we
generally have half a foot in the wide open.

Running the math, we can produce maps / plans from this information
that meet the National Map Accuracy Standards for a 50 to 100 scale
map with 1' contours. You can always zoom into the data, you just
need to make the recipient of the data aware that the positional
tolerance of the map will become noticeable.



The BIN is noticeably smoother. You can use the Image Swipe Tool to compare between the two surfaces.

The TIN will better show some of the deflections — walls, paths, ditches, streams. Both surfaces have uses.




# Global Mapper v19.0 (b101117) [64-bit] [+Lidar] - REGISTERED
File Edit View Tools | Analysis | Layer Search GPS Help

NDOREA A
YL E

Color Lidar by Elevation

CfEs] RVT1703.1az (Ele
[I[#E Aerial BW 2006,
O] GEMERATED CC h
.. Aerial Color 200
L[] RVT1703.1az (Ele

Here we go again.
Show only the BIN
surface model and

Create Elevation Grid from 3D Vector/Lidar Diata..,
Combine/Compare Terrain Layers...

Count Overlapping Raster/Terrain/View Shed Layers...

Generate Contours (from Terrain Grid}...
Generate Contours (fram TIM Areas)...
Find Ridge Lines...

Measure Volume Between Surfaces..,

Generate Watershed..,

Simulate Water Level Rise/Floading...

Raster Calculator - Apply Formula (NDWVI, NDW|, etc.} to Image/Grid Layeris)

Pan Sharpen Imagery...

Create Density Grid (Heat Map] from Paint Data...
Create Roughness Grid from Land Cover Layer..,

Create Voronoi/Thiessen Diagram from Point Features..

1

Create Layer Statistics Report..,

Graph and Chart Manager...

Find Duplicate Features..,

Find Overlapping Features...

Generate Contours.

500m
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Contour Generation Options

Contour Options  Simplfication  Tiing  Contour Bounds

Description |GEN ERATED CONTOURS

Contour Interval
1 FEEI' | []Only Generate Contour Lines at Specified Height
ADVANCED - Contour Interval Multiplier

Minor Contours |1 Major Contours |3

Elevation Range {Default i Entire Loaded Range)
Generate contours within following range of elevations:

|HH}.1 |m |351}4.E ‘ FEET =

[] 5tart &t Minimum Elevation Instead of at First Interval Muttiple Within Specified Range

Resolution in Cumrent Projection Lnits)
The resolution affects fidelity with which contours are generated. Larger numbers result in less detailed
contour lines that take up less space. Typically youll just want to accept the defaults.

Xaxis: [0512695746826199 | meters

Y-axs: [0.512695746826133 | meters

Resampling: | No Resampling (Nearest Neighbor) W

] Generate Area Features Colored Based on the Cument Elevation Shaderin Addition to Contours
[]Generate Spot Elevations at Min/Max Hevations

[ Interpolate to Fil Small Gaps in Data

] Append Unit Labels (m' or #t") to Blevation Labels

Smooth Contour Lines/Areas to Improve Appearance

H Export Contours Directly to Package Files Rather Than Displaying in the Main Map View. Use with
Gridding Option ta Allow Contouring of Very Large Areas

Advanced Options

] Create Contours Where Elevations Pass Down to Contour Value Rather Than as They Go Down
From One (Good for Shoreline Generation)

[+Discard Closed Contour Lines Shorter thar meters

Cancel Appl Help

Let's try for some 1' contours with Min / Maj intervals at 1 and 5
feet.
Don't forget to select Contour Bounds for a little area.

Did you notice that the resolution is different?
Below is the resolution from the previous TIN contouring... The
surface is not as dense, we averaged things out to make a

Resolution (in Cument Projection Linits)

The resolution affects fidelity with which contours are generated. Langer numbers result in less detailed
contour lines that take up less space. Typically youll just want to accept the defaults.

Xaxis: |0.137509085551519 | meters

Y-axis: |[134613461538462 | meters

Resampling: | Mo Resampling (Mearest Meighbor) w
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Metadata Histogram ~ Projection
Attribute Name Atribute Value
FILENAME
DESCRIPTION RWT1703 laz (Bevation Grid)
UPPER LEFT % 474600010
UPFER LEFT ¥ 1245599.580
LOWER RIGHT X 475539.950
LOWER RIGHT ¥ 123200.000
WEST LONGITUDE F2T AR B2 H182" W
NORTH LATITUDE 43" 37 16.4155" N
EAST LONGITUDE T2 47 5025 W
SOUTH LATITUDE 43" 35" 30.8855" N
ULCORNER LONGITUDE 72" 48 52.9182" W
ULCORNER LATITUDE 43737 16.2488" N

UR CORNER LONGITUDE
UR CORNER LATITUDE
LR CORNER LONGITUDE
LR CORNER LATITUDE
LL CORNER LONGITUDE
LL CORNER LATITUDE

72747 50.4756" W
43737 16.4159" N
T25 47 50.2521" W
43%36'31.0530" N
F2- 48 526817 W
43 36' 30.3859" N

PRCJ_DESC State Plane (Vemmont) / NADE3 /1
PROJ_DATUM MNADE3
PROJ_UNITS meters
EPSG_CODE EPSG:32145
COVERED AREA 1.96 sq km
MUM COLUMN 10132
MNUM ROWS 10401
e i
PIXEL WIDTH 0.1375 meters
PIXEL HEIGHT 0.1346 meters
MAK ELEVATION 3604 848 usft
ELEVATION UNITS FEET
BIT DEFTH 2
SAMPLE TYPE 32+t Floating Pairt

Copy to Clipboard

g

|

I‘I Metadata Histogram = Projection

Aftribute Name

FILENAME
DESCRIPTION
UPPER LEFT X
UPPER LEFT Y

LOWER RIGHT X
LOWER RIGHT ¥
WEST LONGITUDE
NORTH LATITUDE
EAST LONGITUDE
SOUTH LATITUDE
UL CORMER LONGITUDE
UL CORNER LATITUDE
UR CORNER LONGITUDE
UR CORNER LATITUDE
LR CORNER LONGITUDE
LR CORNER LATITUDE
LL CORNER LONGITUDE
LL CORNER LATITUDE

FROJ_DESC
PROJ_DATUM

PROJ_UNITS
EPSG_CODE

Aftribute Value

RYWT1703]az (Blevation Grid)
474600.010
124595 980
476000.182
123195808

T2 AR h2HErw
43737 16.4160" N
72 47 50.2435" W
43736 30.8797" N
T2 AT B2 982" W
43° 37 16.2488" N
72 47 504671" W
43737 16.4160" N
F2° 47 50.2435" W
43736 31.0468" N
T2 AT B26817"W
43736 308797 N
State Plane {Vermont) / NADS3 /1
MADE3

meters
EP5G:32145

0.512 meters

0.513 meters

£10.T35 ust
04.553 ust

MAX ELEVATION
ELEVATION UNITS FEET
BIT DEPTH 32
SAMPLE TYPE 32-bit Floating Poirt
< >
Copy to Clipboard

Right clicking on the Layer (surface model in this
case) allows one to view the MetaData for that
layer.

To the left is the TIN and to the right is the BIN.
Both surface models are Grids with different
resolutions.

You cannot contour from a better resolution than
the Surface Model starts with.

You can contour with a lesser resolution.



Contour Generation Options b4

So the BIN is producing better contours than the TIN... But
if we resample the resolution of the TIN to be about the
Desciption GENERATED CONTOURS | resolution of the BIN, what do we get? The brown contours

ﬁ"’“”“"‘r?‘ — T are from the BIN and the green contours are from the
FEE hod Generate our [5] Spec:d H&lght
resampled BIN.

ADVANCED - Contour Interval Multiplier

Minor Contours Maior Cortoure Those are pretty good.

So, which is better TIN or BIN or TIN resampled? It all
evation Range is Erti Range . .
S S s depends on what the client desires.

41071 | to [36043 | [FeeT v NOTE: Different data sets will need different settings.
[ ] Start at Minimum Elevation Instead of at First Interval Multiple Within Specified Range . = . ]

Contour Options | Gimplfication Tiing ~ Contour Bounds

Resolution {in Current Projection Units)
The resolution affects fidelity with which contours are genersted. Larger numbers result in less detailed
contour ines that take up less space. Typically youll just want to accept the defaults.

X-axis: |D_55 | meters

Y -ais: |1]_55 | meters
Resampling: [Nu Resampling (Nearest Neighbor} “*'|

[[] Generate Area Featurss Colored Based on the Cument Elevation Shader in Addition to Contours
[ ] Generate Spot Blevations at Min/Max Elevations
[] Interpolate to Fill Small Gaps in Data
[] Append Unit Labels {m’ or %7 to Blevation Labels
[+] Smeoth Contour Lines/Areas to Improve Appearance
] E:poﬂ Comqms Directly to Pad{_ag& Files Rather Than Displaying in the Main Map View. Use with
Gridding Optien to Allow Contouring of Very Lange Areas
Advanced Options

fil] Create Contours Where Blevations Pass Down to Contour Yalue Rather Than as They Go Down
From One {Good for Shoreline Generation)

[] Discard Closed Contour Lines Shorterthan meters

ok [ coes | [ do [ b || =
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. Color Lidar by RGB ey % 54 % T A Y| seiitsmigeifisibmiefieg—

Control Center ﬂwimq O x "=:" Filter Lidar Data

dap ikl

=5 Current Workspace <Killingten.gmw> :
..... Aerial Color 2009.4if L030m
----- RVT1703.laz [14.407,660 Features]
----- [fsa] RVT1703.Iaz (Elevation Grid)

----- [ Aerial BW 2006.tif

..... [JF) GENERATED CONTOURS [412 Features, 911 Deleted] | 1.000 m
- [[ss] RVT1703.1az (Elevation Grid)

----- [JPr] GEMERATED CONTOURS [1,492 Features, 120 Delete
----- (][] GEMERATED CONTOURS [621 Features, 2,645 Delete

Filter Displayed Lidar Classes and
Return Types

950m

_ 900 m
Turn on the Aerial Color

2009.tif and the RVT1703.l1az.
Turn on all of the LiDAR 850m —
classes ion the Filter LIDAR
Data. Set the colors to

RGB/Elev. 200 ey

Select the eyedropper to the S
right of Filter LiDAR Data.

This is Apply Color to LiDAR
Points. 700 m




&2 Select Lidar Point Clouds b

Select which Lidar point clouds to apply RGE colors to from
lnaded imagery lavers,

| S v 2 : A S e R
RT3l 5TA Y dua®Bxe 2]

O =

i ; 1911 Deleted]
[l éspply MIR {Infrared) Band in Addition to RGE

| CheckAl || Cleardl | 5 120 Delete g

2,645 Delete, B9
| k. I | Cancel

Of course you get to choose
options. | like to keep things turned
on and off to make it easier to know
which data | am working with...

Wait, where did the cloud go?




* Color Lidar by RGE/Elev 0 A .k A e PR L

Al

Control Center [B-Layers, 1 Selected) 0O =
afg e Al

=l Current Werkspace <Killington.gmw
WW|77] Aenial Color 2009.1if

----- RYT1703.1az [14,407 660 Features]
..... |:| RVT1703.1az (Elevation Grid)

..... (I8 Aerial BW 2006.tif

-~ [Jr] GEMERATED COMTOURS [412 Features, 911 Deleted]
|:| RVT1703.1az (Elevation Grid)

----- (1P GEMERATED COMTOURS [1,452 Features, 120 Delete
----- CFr] GEMERATED COMTOURS [621 Features, 2,645 Delete

Turn off the Aerial Color 2009.tif layer
and what you are left with is a
colorized cloud. Colorizing LIDAR is
never perfect as the LIDAR is acquired
from one sensor and the imagery is
acquired from another.

Static scanners have internal cameras
but they take images before or after
the cloud is acquired so wind will often
change things to make the images just
a little different than the scans...







& Global Mapper+19.0 (b101117) [64-bit] [+Lidar] - REGISTERED ( & SaveAs 54
File | Edit View Tools Analysis Layer Search GPS | 4 s ThisPC > Desktop » VT ESE2017 o Search VT ESE 2017 o
£ open DataFilegs.. Ctrl=0 )

Organize = Mew folder -
Epsinspatiol Datatase.. Programs ™ MName - Date modified Type Size
Hwen tloud Datascly Research Trrsggery 11/12/20175:52PM  File folder
q Open Generic Text File(s)... g Scannerlamn Point Clouds 11/12/2017 7:29 PM  File folder
SENT Killi . 11/18/2017 2:59 PM  Global M 19.. 687,240 KB
Open All Files in a Directory Tree.., k o i 5 : S NERRED <l
South Beach
Open Data File at Fixed Screen Location.., Stage Neck R
Unload All... Ctri=U To Archive
Topcon_USB_
e Download Online Imagery/Topo/Terrain Maps... VSLS 2017
Create Mew Map Catalog.. VT
VT ESE2017 ¥
Rectify (Georeference) Imagery...
File name: | Killington.grmw
Load Workspace.., Ctri=W Save as type: . G[‘C‘}.k.)ﬂ -Mapper Workspace (*.gmu;r]
Save Workspace.., Ctrl=5
~ Hide Folders Save Cancel
Save Waorkspace s, Ciri=Shift+5
Run Script...
Capture Screen Contents to Image. .. Shift=C
Export We can save the workspace.
Eatch Convert/Reproject..
prnt.. cun- It is important to note that the data files / layers are not saved. Their paths are
Prnt Preview. mapped and the changes to those layers are saved.
Print Setup...
1 Killington, gmw
2 Aerial BW 2006.tif
3 Aenal Color 2009.1iF
4 ChUsers\, ARVT1703.1az
4
Fl o — — A S




Control Center [B Layers)

g lp i

=@

Current Workspace = Killington.gmw

[ J[aa] RVT1703.laz (Elevation Gr
|:| Aerial BW 2006.tif
D GEMERATED COMTOURS
[ Aerial Color 2009 tif

[ J[#a] RVT1702.laz (Elevation Gr
|:| GEMERATED COMTOURS
D GEMERATED COMTOURS

==

(Right click the layer)

Options... ([Double-Click}
Metadata... ([Double-Click + Mj
Close (Unload) Layeris)... [DEL}
Invert Selection

Edit Attributes...

ZOOM_TO - Zoom to Selected Layer(s)

GROUP - Set Group to Assign to Selected Layeris)...

DESCRIPTION - Edit the Selected Layer's Descriptian...

Open Selected Map Folder in Windows Explorer...

SELECT - Select All Features in Selected Layer(s) with Digitizer Tool
Allow Feature Selection/Search from Selected Layer{s)

Allow Export From Selected Layer({s]

RECTIFY - Madify Layer Position/Projection [Re-Rectify)

SHIFT - Shift Selected Layer{s) a Fixed Distance or Transform Coordinates...

Layer Order
Analysis

Layer

But | want to use the cloud in another program
or save it within those colors for next time?

Create Warkspace File from Selected Layer{s)i..
EXPORT - Export Layer(s) to Mew File,..

MAP CATALOG - Add Selected Layer(s) to Map Catalog...

Calculate/Copy Attribute Value[s)...

JOIN - loin Attribute Table/File to Layer

BEOX/COVERAGES - Create Layer Coverage Box/Polygon Area Features

SPLIT - Split Into Separate Layers Based on Attribute Value...

Om 250m 500 m

¥

750 m

1
1000 m



& Select Export Format X Lidar LAS/LAZ Export Options

LAS Options  Tiling ~ Export BV
Blevation Urits: | METERS w

ave Color Value for Each Point From Points or Raster Layers
]5Save Height Above Ground Instead of Elevation

Select the format to export your lnaded data to, See
hittp: A, bluemarblegen. comdproductsAglobal-mapper-formatz php
for information on the available formatz.

Lidar LAZ [LAS zip) File

LkM [Spectra Line Management Mode)
Lowsrance LCM

Lowrance SLG SonarLog CSW
Lowrance USH [v2)

Lowerance USH [w4) [wWaypointz]
tMapBox MBTiles Tileset

Filter Output by Blevation/Class/Color/Ec.
Vertical Coordinate Svstem
MWAVDEE w

Select the vertical coordinate system to store in the header.
Mote this does NOT convert the elevations, just sets what to
store in the header.

Advanced Header Fields/Options

MapGen Format Wersion: | Default w
b aplnfo kIF A ID

Maplnfa TAE AP File Source ID: |

Matlab -

bazz Filz Global Encoding: |0

M50 [Requires Geok spreszz)
MIMA ASCAASE

System |dentifier: ||_P'.Stunls {c) by rapidlasso GmbH ‘

NITF File | Plight Date: 31072015 |
Optiri Clutter Grid e
Orea XL [l 5ave Classes 32-255in LAS 1.1/1.2 {Non-Standard)

05K [OpenStreettd ap) Tiles

05K [OpenStreettd ap.arg) =ML File
PCx

FOF

PDF [30]

Flatte River whitestar/Geographis File
PLS-CADD v File

PHG

Palizh MP [cGPSMapper) File
Palygon PLY File

R

Fidapz SHLite Databaze

mm SEGP1

Save Projection in LAS/LAZ Header
[[] Use Custom ¥¥Z Header Offset/Scale Select. .
[[] Keep Source File Cffset/Scale if Possible

Cancel Apply Help

The export options are
numerous. Global Mapper
has accepted every format |
have thrown at it. It will export
oodles of formats as well.

We want to export a LAS/LAZ.

The Elevation units remain in
Meters (weird but you get
used to it.)

Save the Color Value for Each
Point.



& Save As
- . 4
Organize » New folder

South Beach ™
Stage Meck R
To Archive
Topcon_USB_
VSLS 2017
images
images clas
VT
VT ESE 2017
Imagery

Paint Cloud

» ThisPC » Desktop » VTESE2017 » Point Clouds

Mame

81| RVT1703.laz

BT RVT1703_AlJaz
81 RVT1703_AZlaz
x| RYT1703_B1.laz
81| RYT1703_B2.laz

Date modified

11/12/2017 T:28PM
11/12/2017 547 PM
1111272017 5:47 PM
11/12/2017 5:48 PM

11/12/2017 5:48 PM

* We can put it back into the folder and add COLOR

File name: | RVT1703 COLOR.laz

Save as type: | Lidar LAZ (LASzip) Files (*.1az)

# Hide Felders

Search Point Clouds 0 to the name
“ 7 @ Then turn off all the Layers and Close All Hidden
Type Size Layers
LAZ File 69,610 KB ’ .
LAZ File 19,111 KB Save the workspace if you want.
LAZ Fite 18,784 KB
LAZ File 15402 KB
LAZ Fife 13,322 KB
. Color Lidar by RGE/Elev e L EmETA Y LA N
Cantrol Center [B Layers] 0O x
A F R ., AD Azl . .
? 2 '® 11 a ‘®=Right Click
7] &0
AT 1 |:| ferial C Open Workspace Folder in Windows Explorer...
""" D RYTIT0 Set File [Text, PDF, etc) to Display When Loading Workspace...
ey I |:| RVT170
----- Ol Aerial B ) _
_____ |:| GENERA Close All Hidden Layers
""" D RVT170 Hide All Offscreen Layers
----- |:| GEMERA
..... |:| GEMERL Display Layer List in Reverse Order {Last Drawn is First]

Select All Onscreen Layers

Reorder Maps by Description/Resolution/Location...

Reverse Order of Selected Layers

Create a New Feature Template Layer...
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The single most important function of the Land Surveyor is to determine the boundaries of Real Property.

The second most difficult properties to survey are those that time has forgotten. The most difficult are those that include
considerable errors by the original surveyor. These are caveats to keep in mind with using this data for boundary:

1. The data is aerial. It was acquired from a couple thousand feet in the sky. The actual altitude is somewhere in the
metadata and ultimately makes no difference. It is important to note that it was acquired from a distance away.

2. The laser accuracy is about half a foot, so any point is that plus or minus half a foot. While it does not sound great, for
aerial data this is awesome.

3. The surface model is based on a strict TIN - point to point. It's a nasty surface compares to a BIN which will create an
average elevation around every desired point. The BIN does not provide the clarity in ridges, ditches and roads but
produces a smoother surface model. There is reason for this selection and just know that there are other methods used
for other purposes.

4. The surface model helps to visualize. These should be used to help determine where to look for the differences in the
surface model. They should never be used in place of boots on the ground surveys. | use these models for
approximation, deed compilation and survey planning.

5. | would not hesitate to use these in a court. | would provide all the pertinent caveats and | would overlay my own
survey data to show how well the model worked and | would not hesitate to show where the surface model failed.
Judges generally respond well to complete honesty. "We know the data is an excellent resource. We know the data is
not as accurate as 'boots on the ground' survey data. These are the instances where the model worked within tolerance.
These are the instances where it failed or provided false positives."



Story:

Otis Dyer, Jr., PLS of Rehoboth, MA
performed a survey in Berkeley,

MA. It was being contested and the
neighbor hired a Big surveying firm.

Otis, Jr. passed away unexpectedly
and his father, Otis Dyer, Sr., PLS
came out of retirement at 93 to
complete Otis Dyer, Jr.'s projects.

Moe Joyce, the Title Examiner, told
me about the project. | told him that
the aerial LiDAR could help. |
offered to travel to Rehoboth to
show them what it could do. They
did not take me up on my offer.

| eventually prepared a surface
model, exported it to a KMZ file,
uploaded it to an FTP server and
provided instructions to Moe Joyce.

With some help, Moe was able to
download the file and load it into his
laptop. He was giddy with
excitement at what he saw. He took
it to Otis, Sr. who was giddy with
excitement by what he saw.

With the surface model, Otis Dyer,
Sr., PLS, and a younger field crew
were able to recover the original
stone walls and roadway that had
been covered with vegetation.

After they returned from Depositions,
Moe was kind enough to share with
me those details he could sahre with
me: They took the Big surveyors by
surprise, they took the attorneys for
the other side by surprise and they
may have forced a resolution before
this goes to court by using superior
evidence.

None of the surveyors involved
had been successful in
recovering these monuments
before knowing where to look.

They could have been more
diligent.

They could have cleared out or
burned all of the vegetation to
recover these monuments.

They could have moved forward
with the evidence they had.

They used some technology to
help resolve the problem. More
importantly: a 93 year old out of
retirement surveyor used
LiDAR to recover the original
and controlling monuments.



Maurice F. Joyce
“Land Court Trial Qualified Title Expert”
399 Brook Street
Dighton, MA 02715

MoeJoycell@hotmail com
1-508-287-4768

November 16, 2017

J. Thaddeus Eldredge, PLS, CFM
Eldredge Surveying & Engineering, LLC
1038 Main Street

Chatham, MA 02633

Re: LiDAR assistance for surveying

Dear Mr. Eldredge:

As you are aware | have been working on a boundary line dispute case in South Eastern
Massachusetts. The most critical issue in the case was the location of stone walls.

Our engineers had spent a great deal of time in the field prior to my entry into the case. Upon
my entry, one of the first steps | took was to contact you for a LIDAR picture of the area in question.
Because of this picture, our engineer and his field crew went back out and confirmed the wall positions
revealed by LiDAR. Based on this new data, a supplemental plan was created giving our client more land
than originally determined.

Recently | was Deposed in the case for six hours; based upon what the LiDAR picture revealed, |
had a very good day making two points.

1. The location of the walls based on physical inspection by the survey field crew
using LIDAR Data as a starting point; and

2. The lack of any other discernible walls in the area claimed by the opposition.
LiDAR is a great addition to the quiver of arrows that are available for use in cases of this nature.

Thank you,

Maurice F. Joyce

Moe Joyce was kind enough to send a brief letter.
Please excuse his inability to write Surveyor. After
all, he is a Land Court Trial Qualified Title Expert.
For those not familiar, the Land Court System has
an Engineering Department whose staff completes
all of the Surveying tasks.

Excited?
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Q Global Mapper v19.0 (b101117) [64-bit] [+Lidar] - REGISTERED (Killington.gmw™) -

File Edit Wiew Tools Analysis Layer Search GPS Help

DORI

B 8 [96|18 £2. 1% 7 M s

Eﬂéﬂ@ﬁ:@%Dm;f@@@a{CreateContours = % R -'fﬁ-iéagﬂioi%_‘:' /-.'

= = |+
* Color Lidar by Elevati - ", = | % = B & @m0 - .
tor ot s unWA Yl dvamxs L)
‘Control Center (2 Layers) o x S . .
[ PR TN = S O
e e 360 m
=-f  Current Workspace <Killington.gmw>

WALL Color 2009.tif
WALL.laz [3,026,101 Features] 350 m

340m

330m
320m . —
310m —
300m —

Load the Wall Color
2009.tif and Wall.Laz. 290m

270 m

265m
I 1 g [l
1 I I

Om 100 m 200m 300m 400m|




& Global Mapperv18.0 (b101117) [84-bit] [+ Lidar] - REGISTERED (Killington.gmw?)

| File Edit View Tools Analysis layer Search GPS Help
DoREAEELQY>QAQ2 £ X 2ORL BT + B9 1 ¥ /M wesme LS LLL 7 2]
ﬁﬂ‘nﬁﬂ g&g@@@ﬂéamemmm 'Z,"g f-;éém’ﬁﬁlg"z ""E"\%’\| F;“E@%ﬁ%@““

;Colortiﬁarbyﬂwation = hEmA|V|§’E‘ﬁﬁ@EfW—-£E
e pEy

& Lidar Filter Settings - Lidar

e =
E@ Current Workspace <Krllmgton grmwe
R} WAL Color 2 Classifications (Right-Click to Change Color/Name)

L [AE] WALLlaz [3,026,101 Features] Code  Description

[Jo  Created, never dassified
01  undassified

2 Ground

|:| 3  Low Vegetation

[14 Medium Yegetation

[05 High Vegetstion

Isolate the Cl6 suidng

07  Low Paint (Moise)

Wall.laz and s ModelKey-pont (nass por)

e water

ShOW only the g 10 Raili'oad | | |
i Enable Al | | Disable All
ground points.

Return Types to Display
Return Type

[ Unknawn

|Z First

Second

|Z Last

Single

[ Firat-nfMany

Restore Default Settings

ok || cencel || Apply ||

265m -




B G 2l Mapper v19.0 (£101117) [64-bit] [+ Lida

File Edit WView Tools Analysis Layer Search GPS  Help

DOB O A

lavsaa+alsixleooal @7 » 0%

AABA%L ADR] @0 & o - i) %%\
g g & e ~. (Elevation Grid Creation Options *
Color Lidar by Elevation :E T_T & ? = 4 ‘ ﬂ & 1
Control Center (2 Layers, 1 Seiected) ik Grid Options ' Tiling  Grid Bounds
. 360 m Description: WALL laz (Elevation Grid) |
Current Workspace <Killington.gm | ) o
WALL Color 2009.tif Vesical tins: | FEET
‘WALL.laz [3,026,101 Features] 350 m Grid Method: Tnangulatlon {Grid_ T{I\_I _of Poh_'rta) R :
Grid Type: Bevation Valuss |
340 . .Filter.l_idar F.‘oints to Use by EIevatiom‘dassatolorch...
Sum
Grid Spacing
(®) Automatically Determine Optimal Grid Spacing
C t rf 330m — () Manually Specify the Grid Spacing to' Use: o meters
rea e a Su ace If you wish to change the ground units that the resolution is specified in, you need to
m Od el ( E | evation change the cument projection on the Projection tab of the Corfiguration dialog.
320m — Blevation Grid "No Data” Distance Crieria [20.3]
G rl d ) T I N This setting controls how far from a known data point that an elevation gnd cell has to
" be before it is considered invalid. The default setting assumes all grid points are valid.
310m — Lower values make the valid grid stay tighter around known data points.
Tight | Loose
300m — Use 30 frealline Features as Breakiines (Hard Edge)
Soft Edge Distance (Bin Grid Methods Only): 2 samples
[ lgnore Zero Bevations
290m — [[] Save Trangulation Network (TIN) as a Vector Layer
1 Fill Entire Bounding Box Instead of Just Inside Convex Hull
1 Export Grids Directly to Global Mapper Grid Files Rather than Displaying in the Main
230 Map View. Use with Tiling Tab options to Allow Gridding of Very Large Data Sets
m i}




B Global Mapper v19.0 (b101117) [64-bit] [+Lidar] - REGISTERED (Killington.gmw™)

File Edit WView Tools Analysis Layer Search GPS  Help

oepE EElavaacel six)00a) BT HOBLL T allwnwe | LSLIL S 2]

[m]

i ﬁﬁ é d ﬁ @ g@ ::; D & 2 @ @ {# ;':: Create Contours F .f -ﬁ-i c.';g e‘g EI .| bl 2 a &)E et L S i os'\-‘-. ‘:Q, 1;.'_2,\,. &@ ey N -]
Color Lidar by Elevation = ::‘-‘ h zﬂ T—TA ? # B ‘ _&_ a8 ﬂ: f a&a srras -a =

‘Control Center (3 Layers, 1 Selected) o x

M g% & @ %

=B Current Workspace <Killington.gmw> 400 m

[ WALL Color 2009.tif

[ |:| WALL.laz [3,026,101 Features]

375m

Take a look around
the surface model.
Look for roads, paths,
rivers, escarpments,
bridge abutments, 325m —
building footprints,
walls and other
features. 300m
Look at the 3 features
identified as
Interesting.

350m —
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" N = ‘-
Color Lidar by Elevation e h gﬂ T_T
Control Center (3 Layers, 1 Selected) 0%

Qg

=B  Current Workspace <Killington.gmw>

WALL.laz [3,026,101 Features]

‘WALL.laz (Elevation Grid)

The Path Profile Tool
will help you see if the
deviations are convex
or concave, the rough
height and otherwise.

Drag the profile to the
bottom or side or top and it
will dock there. There may
be a shape to dock to or
there may be just an
outline when you are in
position.

[m]

DeRmAEEl avaace] six|o0al®mF roMk
LARBZLZDX, 80C

113

Eﬁ E@ m|ﬂ|A‘tlassha(.1.er T B i @ ﬁf ,,f é s L =

L L L L Tk 84 L2

- <O O )
. Create Contours = \.'Q' ‘\:.() '::'.:" ey

i

AYZ Mo @Bxe 2

Hover on the profile and

400
" see an X on the plan.

375m
350m
325m
300m

275m

25m

Path Profile/Line of Sight

Click to Measure SubPath on Profile
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pepoAEElavaacalsixlo0almT roHLE P aMlwne -l LSLLS S L)

AdRABRZLZAR] O C) cncoton - # £ L LGl LN b2 e 2 s A
Color Lidar by Elevation x :"‘-‘ h zﬂ = A "?‘- il g . ‘ ﬁ & jl'_ f & _:_. _& |

@

Control Center (3 Layers, 1 Selected) o = 3 g2 & Fe 7

e [ The imagery helps tell the

S S 400m - - :

[ == Current Workspace <Killington.gmwe | Story. Thls IOOkS Ilke a fleld
[CI[F] WALLlaz [3,026,101 Features] 375m and fields often have walls

‘WALL laz (Elevation Grid)

7 around them.

350m You could have figured that
325 m out from the imagery...
Turn on the image. St

You can see that
these walls are &
alongside a field. No :

great leap to get to the
conclusion that there S CR—
are walls alongside a EZEESEEE ; S—
field. Gl T ekl ikttt A

Path Profile/Line of Sight
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pepoAEElavaacalsixlo0almT roHLE P aMlwne -l LSLLS S L)

AdABZLZ@R] @0 C] o - e ) £ LLEL LN b @ b et ]

Color Lidar by Elevation x :"‘-‘ h zﬂ = A "?‘- = i . ‘ ﬁ _—:;-_ i f & _:_. _& N :
Control Center (3 Layers, 1 Selected) (k- . N
gl & | % 400m . .
r.;- Current Workspace <Killington.gmwe | Hel’e IS the Other ObjeC't.
- [[F] WALL.laz [3,026,101 Features] 375 m It looks like a wall or a
WALL.laz (Elevation Grid) =
5 ridge or some other
i bump in the ground...
25 that happens to beina
Turn off the image and | ...
take a look at the -
other object. It's a
bump... : : : : : :
Om 25m 50m 75m 100m 125m

Path Profile/Line of Sight
Click to Measure SubPath on Profile

From Pos:

40m 50 m 60 m

Left click to start adding points. —> Height = 964,059 us-ft (WALL laz [Elevation Grid)) | 1:1311| SPCS [ NADS3 ) ( 473801.908; 139211457, 323.938 m -}l 43745 09.5926"
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DOBREAEE, adSAQ+«w, /. X, 0@,
& é [ﬁ|@|% S E n\ il @ . u © Create Contours E
Color Lidar by Elevation =S :";‘ h T_T & V # ‘ _‘m 5 j’_ m. f &
Control Center [3 Layers, 1 Selected) o x| =T i’ if i ]
Qg fp ) M@ & . 1} y
._C_u;ﬁtw'orkspace <K|II|ngt0n gmw> | 1 , a1
[1[7] WALL laz [3,026,101 Features] .P =

: ‘WALL laz (Elevation Grid)

WALL Color 2000.tif

And this bump is in
the middle of the
woods. Thisis a

7 b (9610 10 1% 0[] suesvece £ £.24 7 2]
< I ,.__,/_; ﬂg cg EI oi il it & i W [ & k k; X 1 N,

- L]
N5 : 6L, @ :
18 If this is a wall and is called

for in a deed, one would not
see it within the aerial
y imagery.
This is a quick way to know
&1 where to look. It can also be
used for research efforts
1 when compiling deeds.

potential stone wall or
ridgeline. Itisill

Path Profile/Line of Sight

advised to accept this
as anything more than
potential until you see
it. Fortunately, you
can digitize it, export
it, put it in CAD and
add some points to
walk right to it.

Click to Measure SubPath on Profile

From Pos:

OO e — = — = = = e e e e e e e o e e

1065 .0 1 T o o o o e o o o o o o

1060.0 £



This is a rough
staking sheet for a
property in Harwich,
MA. It was forgotten
about over a century
ago. The monuments
sought include:
Rings of stones
Old Roads (now
paths at best)
Ridges (Remnantg
of roads or plow
lines often the only
demarcation of ‘.
occupation or ol
boundary) '

The crew was able to
recover much of the
evidence needed to
fix the poor deed
descriptions.
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&ﬁ:ﬂﬁ%&]‘?ﬂc @"u‘; Create Contours -

Color Lidar by Intensity - 3;: h ?ﬂ |75 & ? = g ‘ ﬂ _L E m f A@A “:"
Control Center [2 Layers) 0ox M ; i’ o _ " W Wil
o o F G R q g goi
D @ e
Eurre_n;:..wor.l;::pa:e <I2i_ll-i_ﬁg-t0n_.grﬁv> ‘ g
Aerial Color 2009.tif
RVT1703 COLOR.faz [14,407,660 Feat

Options.. (Double-Click)
Metadata... [Double-Click = M)
Close {Unload) Layeris)... [DEL}
Invert Selection

Edit Attributes...
ZOOM _TO - Zoom to Selected Layer(s)

GROUP - Set Group to Assign to Selected Layer(s)...

DESCRIFTIOM - Edit the Selected Layer's Description...

Open Sefected Map Folder in Windows Explorer...

SELECT - Select All Features in Selected Layer(s) with Digitizer Tool
v | Allow Feature Selection/Search from Selected Layer(s)

V.| Allow Export From Selected Layer(s}
RECTIFY - Modify Layer Position/Projection [Re-Rectify]
SHIFT - Shift Selected Layer(s] 2 Fixed Distance or Transform Coordinates...
Layer Order
Analysis

Layer

0m 20m 40m 60 m

‘Optians... [Double-Click)

| Vector Options

Lidar Display ~ Alter Hlevation Values Map Zoom  Layer Projection

Draw Mode
- Lze Global Setting from Toolbar w
Foint Size
() Automatically Enlarge Points When Zooming
(®) Always Draw Points at Fixed Size: IEI pixels
Hevation Units

METERS ~
Point Display Guality/ Thinning {85)
This controls how much the point cloud display is
thinned when zoomed out to speed up display. Increase

the quality to get draw more of the points. Lower quality
will show less points but draw faster.

Faster Higher
Display I Quality
Caolor by Intensity Brightness (0)

Dlimmer I Brighter

Cancel | | Auch Heip

X

The little points are
hard to see, so
change the size.

Zoom in to an area of
interest or a scale
you want to digitize
at.

Right click on the
Layer, Options, Draw
points at a Fixed
Size. Press Apply as
you change the size
and watch it change
behind.
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AAAAZTLEZEH%. @O S coecomon - ¢ L L L bl Ll ad S aN]
Color Lidar by Intensity < :‘;; h gﬂ T_T & .§ # b ‘ _% _—:,_ jl—_ f &

Control Center (2 Layers) o= b -

o
&
o
e
B
=

LI
(C)
~ B
‘ AN
: &
d 2

Al

8% Tkl

Current W;l;:space <Killington.grw:
[ Aerial Color 2009.tif
RVT1703 COLOR.laz [14,407,660 Features]

=)

Now you can see a
near continuous
image from the
LiDAR.

~<INTENSITY = > Ground [LIDAR, Ground Shot] [727.28 m]
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: Color Lidar by Intensity i " h ZE = A V # ] ‘ _&_ ﬂ: ._ E ) :_'_. _a
Control Center (2 Layers, 1 Sefected) Gl ; LI AT
ES
=-[#  Current Workspace <Killington.gmw>

Aerial Color 2000.t:if
RVT1703 COLOR.Iaz [14,407,660 Features]

-Q-l

It starts to get a little
grainy as you get
closer.

Cars cause gaps in
the cloud.
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poREAEE. adaacalsixlo0alm7 oL L Al L LSLLL S 2L
AAA AT L AR @D ] oo - ] Lt L Ll LN B R N

" ) .- T_T waes : o @D e . ¥ Create Line Feature (Vertex Mode)
Color fidarby intensity e h zﬂ . A Y # ‘ -‘ﬁ- — IH’— — '&“ i 10 .& Draw a new line feature with the
Control Center (2 Layers, 1 Selected) o= 3 ' = =1 Iz mouse by left dicking for each vertex f&8
; b3 ¥ j 2 T

(Y TYI 1Y

=-f  Current Workspace <Killington.gmw>

Aerial Color 2000.t:if

RVT1703 COLOR.Iaz [14,407,660 Features]

There are a variety of
drawing tools. Start
with the LINE
FEATURE tool.

The cadence is left
click, left click, left
click, right click on
the last point.

CTRL+Z will undo
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DOREAE

Layer

Search

GPS

Help

Javaa«aliz x|

-
AAR AT

Colar Lidar by Intensity

@]

Control Center (3 Layers, 1 Selected)

‘| Modify Feature Info

oOGRLET DAL E® almne | LS L L L]
i AL Lok o ke 8 % o 2o 9% A

I arne: |

Feature Type

| =M

-—ni E 6® ,‘LJ _‘Q :!b Unclassified Line Feature v Create Mew Type...
i Current W;l;:space <Killington.gmw=> Majar Political Boundary [State] A
7] e Color 20095 s o
RVT1703 COLOR.Iaz [14,407 660 Feal Measurement |
Minor Palitical Boundary [County]
. . Park. Boundary
Once the line is | [
d Ero_lc:eszing.-"closure Line
raWn ’ you Ca n H::I:E:d, Class 14
. . Railroad, Class 1B
classify the line. | e ™ Sanple Labe
ange Ring Fadial Line
. . Residential Foad
This will Five ¢ 20k
River, » 250 km
H River, 100 - 250 km
rovide a River, 20 - 50k ;
F_) River, 50100 kn t;;:‘t::a'“e
River, Link Length :
linetype and Sty o Sy
Shoreline
State High :
CO I O r- Yo u Ca n St?ezm e [5].. || Add Time Stamp
Tra_c:klog
add a name as i

desired.

v

Apply Sethinos from Selected Feature

Edit FlyThrough Fath,

[] Awtomatically apply thess settings to new features of the same type

Apply Seltings fom Frevious Featus

Copp ditte Mares from Feature: Layer
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=-[#  Current Workspace <Killington.gmw> Bir . “ I 3 & . o . s ..
Aerial Color 2000.4F o L= - : X - - - .
RVT1703 COLOR.laz [14,407,660 Features] i . o, =+, . . = *
----- User Created Features [1 Features] . s * - ¥ % : *" o o
= » * oy
s : * e . = : * .* i
. * - “ o * P
Y h k t e - & , = i ° .t
Ou can checC ey e *Je
against the s oo s g el
g 2 . o s *
. i % » . o b .® .
o L -
image as you
- . b ® * !
go or after. o N ORI
. . R : ot !
v : s M = o o . . .
. oy . . » =
There are S cre LS S
-
editing tools you . N SERESEE]
* : .. * e - - ]
H - ° d -
can use to fix R
. D s 5 et Y
the drawn items e Looe, B
- - . s .
after. 8t e L%+ HEUES
: - » T z " . e v
. -
:! : L ¢ o .o . N - l.
. #
You are not ! 37 tee LSRR,
- » - . .
. - * 9 » -
making a watch. . . . 3
. . ‘o * ey
o % - * » L] i
g » » ' / Ty L L taw
- Left Click to Start New Line [Unknown Line Type], Right Click or Esc to Cancel —» <INTENSITY = > Ground [LIDAR, Ground Shot] [742.25 m] 05 | SPCS | NADB3) [475717.601, 124372:471) 437 37" 0901117 N, 72748"03.0342"
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DOBREOABE. adAQ+R. 2. XL OQA. HF b 7BE L% WA wesshce
AAR AL L% @O G oo LIELLEL LD
Color Lidar by Intensity - :;-. h :E T_T & .§ = 4 ‘ % _:_ 'jt_ Fﬁ' E =
C?-ntrutl .Cent:er 3 L?yet'sl :I-S:!e-l:.led} (k- L - i K iq@-

C R B TR %

C-Lirreﬁ;:-\'.\"or.l;:spa_ce <.k.i.i.ii'ng-tor;gmw>_ _ " F ik ’ ] s R )
RVT1703 COLOR.laz [14,407,660 Features] - , é ’ L 4 T =3
User Created Features [1 Features] { K ] - i i . s i . 8 ; r Tote = Classifications (Right-Click to Change Color Name)

Code  Description

- : g -y 5 | 5 \ [Jo  cCreated, never dassified
HPL - - g i | } & 3 by ..o y [J1  Undassified
You can digitize R R R e } Py o <. o fis o
. * g : g = ; e 1 3 Low Vegetation
some treelines. i o e r Nl Vel ¥ E14  Medun Vegetaton
: fotml. y’ = ’ : ’ . y.. of pi4 L 4 15  High Vegetation
[& Buiding
07  LowPoint (Naise)
[0&  Model Key-paint {mass point)
g water
[J10 Rairoad

Enable Al Disable Al

Return Types to Display
Return Type
Unknown

Second
Last
Single

[ Firet-nfMany

Restore Default Settings

Om 20m 40m | T : WS, . 5k Bten B ; "'f_’;: g

Left Click to Start New Line [Unknown Line Type], Right Click or Esc to Cancel —> RGB{103,112,111) [Aerial Colar 2009:tif) : 57.5739° N, 72748 13,5617 W|
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: [ e B 1] ‘\|g|ﬁ | h g) @« Q +~ ¢|f|' X & @ @ & _E =n %’ 5 |9'6|J[E,@h ie §@ M|ﬂ|AtlasShad.er T : é @ EE?; j é N lg g
AARAZLEAR] @B e % AL & Nt i X i B & % N
Color Lidar by Intensity - 8 0 08 B A V =3 ;.' ‘ ¥ & i * 0 " P i :
Control Center (3 Layers, 1 Selected) — . >

AERHAG

= Current Workspace <Killington.gmw=

Aerial Color 2000.t:if

RVT1703 COLOR.Iaz [14,407,660 Features]
+| User Created Features [1 Features]

Ll

Classifications (Right-Click to Change Color Name)

Code  Description
[Jo  cCreated, never dassified
[]1 Undassified

Or extract some Y S - -y 02 wowd

|:| 3 Low Vegetation

bu i Idi ng il z r it ; . [J4 Medium Vegetation
] a T ! [05 High Vegetation
1 B ! - s &  Buiding
fOOtprI ntS . B | y M. e »| 07  Low Point {Noise)
' . g R 7 - / i 1 at [Ja Model Key-paint (mass point)
9  water
[ 10 Rairoad

There are N .. S
automated tools r 1 il ' Pl e
tO help With ! = ; = . - &F E = ; . i e 1l ; ) i Return Type

L " 3 = [ 4 NIl R4S {5 Unknown
these T o y = L L - : - . '! 5 . ;Zind
extractions. . p S s _— r e

A Firat-nfMany

Restore Default Settings

Apply

0m 20m 40m

1:795| SPCS | NADE3) ( 475573.168; 124090767 )| 43+

Left Click to Start New Line [Unknown Line Type], Right Click or Esc ta Cancel > RGB{147, 145,133} [Aerial Calor 2009:1if)
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5 Global Mapper v19.0 (b101117) [64-bit] [+ Lidar] - REGISTERED (Killington.grmw™) — >

File Edit WView Tools Analysis Layer Search GPS  Help
DOREAEE, adaa«al|s] 9618 & ¢ M|msar [ LS KL L
AARATLAZAR, @QC ) cmeomn - L2 £ o N b g e e | 2 S

Cotortob ety Y LV Y YY) ENY)

Control Center 4 Layers, 1 Selected) 0=

— -C-Lirreﬁ;:-WDr.l::spEEe <.K|Ifii'ng-t0r;gmw:-_
RVT1703 COLOR.laz [14,407 660 Features]
RVT1703 COLOR.laz {Elevation Grid)

User Created Features [1 Features]

Lidar

Classifications (Right-Click to Change Color/Name)

Code  Description oo}

Created, never dassified
Unclassified
Ground

Reset back to the
start. Turn on all
classes, double click
the LAZ, change the
point size to
automatic, view by

Low Vegetation

Medium Vegetation

High Vegetation

Building

Low Point {Noise)

Model key-point (mass point)

Water

10 Railroad ¥

Encble A | | Disable Al

Return Types to Display

IntenSity Return Type -~
[ Firat-nfMany :

Restore Default Settings
Cancel Help

Left Click ta Start New Line [Unknown Line Type], Right Clic | 1:8125) SPCS | NADB3) (474055431, 124100.350) 43¢



File Edit WView Tools Analysis Layer Search GPS Help

noROAEF. adaQ«aliZiixl o0l ET HOHL L # Al -1 L

&g[ﬁé%& Ex:\__ @Q__'Createtontours > Ly .__f|£|c££mfof il .:- ,-"{/En:. 4 W N
P —— - ::: h QE] T_T & ..?". # I ‘ -‘m _:,_ I-Ele\ratn:m Grid Creation Options >
Control Center (4 Layers, 1 Selected) (il i . Grid Options  Tiing ~ Grid Bounds
] 'S A B A7 J :
® 1] @ ‘& ey f 08k Desciption: | RVT1703 COLOR laz (Elevation Grid)
Current Workspace <Killington.gmw:= el i ! ) | Kmetitins: s

Aerial Color 2000.tif i i 5 wt
RVT1703 COLOR.laz [14,407 660 Features] "y ! Ak Grid Method: Tnangulatlcn (Grid_ T Nuf Pohjts_)_

=8 5 i i 4 i 3
|:| RVT1703 COLOR.laz (Elevation Grid) t Sditas Hewation Valies
User Created Features [1 Features] e i E

.Filter-Lid.ar i:-‘oirrts to Use b)' Iél.evatiom‘lflass.’tolorf.anc...
Grid Spacing
(®) Automatically Determine Optimal Grid Spacing

Create a surface £ 1 o O sncosoie 0 e

. . - 1 I you wish to change the ground units that the resolution is specified in, you need to
mOdel (elevatlon grld) g & = " change the cument projection on the Projection tab of the Corfiguration dialog.

Blevation Grid "Mo Data" Distance Criteria [20.3]

OUt Of a” Of the 2 4 : This setting controls how far from a known data point that an elevation grd cell has to
. S - o be before it is considered invalid. The default setting assumes all grid points are valid.
pol nts . ; TV B Aol 5 Lower values make the valid grid stay tighter around known data points.

Tight l Loose

Use 30 ArealLine Featurss az Breaklines (Hard Edgel
Soft Edge Distance (Bin Grid Methods Only): 2
[ lgnore Zera Bevations
[ Save Triangulation Network (TIN) as a Vector Layer
[IFill Entire Bounding Box Instead of Just Inside Convex Hull

1 Export Grids Directly to Global Mapper Grid Files Rather than Displaying in the Main
Map View. Use with Tiling Tab options to Allow Gridding of Very Large Data Sets

| 1:8125| SPCS | NADB3) (473889:910, 124820,474 | 43¢ 37 23,3049 N, 727:49° 24:6287" W\
42 P

8/2017




& Global Mapper v19.0 (b101117) [64-bit] [+ Lidar] - REGISTERED (Killington.gmw™)

File Edit WView Tools Analysis Layer Search GPS Help
COBEOABE. adQaQ+R. £ XL COQAL BT b 7[5 (8% 0 M e LA LA
AARAT LM%, @8 L ceteconton ' A LL L WA BB R \ |
Calor Lidar by Intensity - UNETATYTF LA e R0 - L.
Control Center (4 Layers, 1 Selected) 0= 1110 30 Viewer
. : = ’ m 7
LY ++Qaa i IR+ +AHLeS

Eurreﬁ.tWorkspace<.k.ili|'ng.t0n.gmw> + EA ES E& B® none i - K ﬂ I:::l 1 ﬂ ﬁ
7 \ B 18 & [Solid Background "y

Aerial Color 2000.tif abBBIE

RVT1703 COLOR.Iaz [14,407 660 Features]

RVT1703 COLOR.laz (Elevation Grid) 1.000 m

%| User Created Features [1 Features]

ol

‘ Edit: Mode: Line

Edit location: 0.0000, 00000, 0.0000

Open the 3d viewer. §75m —
Notice that the image
is hiding at the

bottom. Change the 750m —
draw order.

. | !
Left Click to Start New Line [Unknown Line Type], Right Click or Esc to Cancel Rotate Edit: Line
| 1416390| SPCS | NADB3) (476049.582, 122789,953 )| 43%36' 17.77317 N, 72> 47 47.9754" W




Q Global Mapper v19.0 (b101117) [64-bit] [+ Lidar] - REGISTERED (Killington.grmw™) — >

File Edit WView Tools Analysis Layer Search GPS  Help
D@@H\I!FE avaaetl 2 XL o@AL BT b DT I8 1 /M e -5;4{;@’ L&~ 2]
ﬁ g ‘ﬁ ﬁ m D xg_ @ @ u Create Contours E ‘.f ..—__;,_i 4 Qg Ef @I g ‘:’ /" &f g | _"- 05'\'-" \_(,\ \.Q .‘3 N

© Color Lidar by RGB/Elev At h g8 BT A | ? Zz i YERE . 2= 6 __'__ _a i

{ﬁm:_mﬂlhlfﬂ;;&ltftﬂ B 1.110m N 3D Viewer | m
RE R R D ++Qaa i o4+ A2

B@ Current Workspace <Killington.gmwe & Eﬁ EM L E@« None (Solid Background = x_ ﬁ . _,l “

BRI RYT 1703 COLOR.laz [14,407,660 Features]

RVT1703 COLOR.Iaz (Elevation Gnd) Select Mode

Aerial Color 2009.if 1.000 m
! User Created Features [1 Features]

Now the image is §75m
draped over the

surface model. It's
not perfect, but it is a 750m
great quick and dirty
3-d representation of
the area. 625m

500m

_ Right-click te display Option Menu Rotate Select




File Edit WView Tools Analysis Layer Search GPS Help
NOBEANEE. adQQ+® | XL O, HEHF b 5745 (8 1 2 M e shaer L AS LB
AAB BT =M% @8 &L cetecontus 3 IR AL LL SN g Ry \ i

ol

Color Lidar by RGE/Elev

Control Center (4 Layers, 1 Selected)

a gl gl

Current Workspace <.k.ili|'ng.t0n.gmw:-

] 71702 COLOR s 14407660 Festures)
RVT1703 COLOR.laz (Elevation Grid)
Aerial Color 2009.tif

User Created Features [1 Features]

Draw a line in the
plan view. The
feature type really

" UNBTA YL AN e @

o e

1.110m

1.000 m

Modify Feature Info

MNarme: | Flightpath)

Feature Tupe
Tracklog ~ Create New Type...

Feature Layer (Right Click for Mare Optians)

<User Created Featuras: b

Feature Description

[ Use Custam Description:

Feature Styla

(®) lse Default Style for Selected Feature Type
() Specify Style ta Lze ‘When Rendering Feature Eﬂl&}-&_bﬂ_

Custormize Slyle

does not matte r. Add 750 m Feature Attributes
th e n a m e fl i g htpath . Attribute Mame Attribute Value
LENGTH 860.31 m
BEARING 280" 41" 256"
625 m Add... Edi... Delete || dd File Link(s)... | Add Time Stamp

Add/Edit Motatior...

Altitude Mode: | Use Layer Setting ~

Apply Settings fro Apply Settings from Previous Feature
Edit Fly-T hraugh Fath Copl Attt Mames from Feature Layer

[ Automatically apply these settings to new features of the same type

Cancel

SO - ¥ ¥ A | L-Click - Mew Vertex, R-Click - Complete, Esc - Cancel [Unknown Line Type] (Length: Rotate
L-Click - New Vertex, R-Click - Complete, Esc - Cancel [Unknown Line Type] (Length: 860.31 m) - (3 points digitized) [Length: 860,31 m) —= Height = 2677.776 us-ft, RGB([150,160,127) (Aerial Color 2000.tif) | ;7286 SPCS | NADS3 ) [ 475150,368; 124360.545, 816,188 m )| 43°37 08.5585" N, 72748’ 27,8853" W



& Global Mapper v19.0 (b101117) [64-bit] [+ Lidar] - REGISTERED (Killington.gmw™)

File Edit WView Tools Analysis Layer Search GPS Help

DOBEAEE. adQQ+« 22 X[ ¢OGR  BF FOBLEE® aMume -l LS LLE L]

AARAT LM%, @8 L ceteconton y L LELLLEL LR hBA L XD\
Color Lidar by RGB/Elev - UNETATYTF LA e R0 - L.
Control Center (4 Layers, 1 Selected) 0= 3D Viewer Ox
1,110 m

++QQQ i+ @@ +AHBLCS
'f\ }J“I EQ_ Eﬁ E* Mone (Solid Background = |x|ﬂ @ 1 ﬂ ﬁ

fa g fp ) fn fo

Eurreﬁ.t.WDr.l.cspace <.k.ilii'ng.t0n.gmw:-
-[[F] RVT1703 COLOR.Iaz [14,407,660 Features]
RVT1703 COLOR.laz {Elevation Grid)
Aerial Color 2009.if 1.000 m
User Created Features [2 Features]

n.;:l.x"'l | ) K

W

In the 3-d view select 875 m
the Edit Path tool.

Double Click on the
flightpath in the Plan. 750m —

Right-click to display Option Menu (1 feature(s) selected) Rotate Select
| 1:7286/ SPCS | NADS3) [ 4T6635.187, 124724.912| 4337 20.5368" N, 72747 221637 W

| @ nx B ' ila’-""*1q




DOED A [@E
ﬁgédﬂm&j:{:

Color Lidar by RGE/Elev

Edit View Tools Analysis Layer Search

Control Center (4 Layers, 1 Selected)

B % o 1 M fe

[ Current Workspace <Killington.gmw=
[ RVT1703 COLOR.Iaz [14,407 660 Features]
RVT1703 COLOR.laz (Elevation Grid)

Aerial Color 2009.if

User Created Features [1 Features]

Click on the Edit Fly-
Through Path.

GPS

(=4

Help

" RABTA VYT AL ®

6 [o

pl-rory

B 70 | XY | 2tias shader
E X'\ Ui @ @ v _ | Create Contours . " f {_:/: Cg (gj

Modify Feature Info

1.110m

1.000 m

500m

Mame: | [E0=lalE | Wertices...

Feature Type

Tracklog b d Create New Type...

Feature Layer [Right Click for More Options]

¢User Created Features: w

Feature Description

EWET

+QQQi O+ +LAHLe
}ﬂ_ﬁ\ ,Eé_ E‘é_ ,';'3‘ Mone (Solid Background ™ K , ﬂ @ (! ﬂ ﬁ

[[] Use Custom Dezcrption; | Tracklag

Feature Skl

(®) Use Default Styls for Selected Feature Typs
() Specify Style to Use When Rendering Feature E’nﬁ].a_bel_

Custamize Stils

Feature Attributes

Altribute Walue

817.66 m
27243 523"

Attribute Mame

LEMGTH
BEARING

Add... Edi... Delete Add File Link[z]... || Add Time Stamp

Add/Edit Motation...

Altitude Mode: | |1ze Laper Setting

Apply Settings-from Selected Feature | | Apply Sethings from Previous Faatine

| Edit Fly-Through Path... |

Autormnatically apply these sathings to new teatures of the same tipe

Cancel

Et Mode




& Globa

File Edit Wiew Tools Analysis Layer Search GPS Help
FOBROANEBE. AadQQ+ew. # . X OOQRL T b0 HE S % 20 M e snaer d WACE R IES-1
AArAm2=0% Ui @ Q‘ \_s _ = Create Contours : A _7{ (._fr__g _.é:ﬂf Dj I o g8 L0 ol NE | O Y -‘_':: \1 e -

Color Lidar by RGB/Elev i f;—_ h ?j = & “V' 7 Jj ‘ _.Lm‘;_ | & Fly-through Path Properties *
Control Center (4 Layers, 1 Selected) 0 x 1110 0o x
. d m Idx X Y| Z Time Velodty Heading Fitch Bark; i
Q5o hkle 0 475918.020 124298.853 RAQ 4 T &+ %l%”éﬂ@ &
Current Work:pace<K|II|ngton gmwe | 1 475538,230 124458.866 & Ed B8 None (Soli = )( -
= BS B (Solid Background s
[I[=] RYT1703 COLOR.laz [14,407,660 Features] 2 475150.729 124339.338 oo Mt ﬂ @ = “

[Ifas] RVT1702 COLOR Iz (Elevation Grid)

m[i2] Aerial Color 2009.tif 1,000 m

. %] User Created Features [1 Features]

The easiest starting : E)';i‘j;ivgﬁ:";r‘gp e
point is to aim at a osm L At oty b Ot e e
point. Select it from B s

Fixed Direction

the map, then drop

Heading (degrees): © Pitch (degrees):
the elevation a little. 750m — Ol i _
xi [47825 | i 123571 | | 700 | | select From Map...

There are other
options to explore.

[l compute bank angle from bearing changes
[ Smoath result {Recommended for lines created in trace mode)

Different settings
to play with.

625m —

5 h
; %‘ |  Eevation Mode: Relative to Ground | Elevation (meters):

Generate the data-
When you are ready,

generate some fly
through data

Right-click to display Option Menu (1 feature(s) selected) --> <Flightpath> Tracklog Rotate Select

| 1:7286] SPCS | NADE3) (476869423, 124208.853 )| 437 37" 067577 N, 72747 11.6504" W




& Glot

File Edit Wiew Tools Analysis Layer Search GPS Help

) ) \WNEE. adaQew. £ XL COQALHE T F G 74E 0 Ml awesshacer L AT L4 4
AR AT LR, 8Q CL vt _ i | LLLLL LY @A 3Dt
Color Lidar by RGE/Elev - f;—_ h ?j = & -‘:7 7 4 ‘ _.Eﬁ 8 & Fly-through Path Properties *

Control Center (4 Layers, 1 Selected) 0 x 1110 O =
c ‘ . : m Tdx X Y| Z Time  Velodty Heading PFitch Bank i
. A E..Q.. e T 0 475918.020 124298.853 ... 0.00  40.88 23611 482 0.00 =8 + %l%”éﬂ@ @F
Current Workspace <Killington.grmwe 1 475538,230 124458.886 .. 10.08 40,88 219,29 -3.64 0.00 : (solid Background ~ )( ﬂ @ . “ ﬁ
[J[F] RYT1703 COLOR.laz [14,407 660 Features] 2 475150,729  124339.338 ... 000  40.88 20270 -10.70 0.00 - _

RVT1703 COLOR.laz (Elevation Grid)

Aerial Color 2009.tif 1.000 m

User Created Features [1 Features]

e

)
There's the fly-
th roug h data 875m —! Auto-Generate Fly-through Data
\ ' "!:f,‘ii ¥ Camera Mode
. Straight Ahead v
There's n_Ot _mUCh you 8Fix:fme;:n There is where you
can do with it, but it is e e 0 will fly through
part of the process 750m ©Fixed pont and look towards.
xi [479826 | v 123571 | z[m0 | [ sclectFromMap... ;
o
[l compute bank angle from bearing changes r
Smooth result {Recommended for lines created in trace mode)
6250 — Elevation Mode: Relative to Ground | Elevation (meters): | 30
Duration (seconds): | 20 | Ave Velodty (m/s): | 40.8831
] I Generate Fly-through Data | C.Iear Fly-through Data
Ex_'p_ort FIy—ihrolTlg_h Path Layers
500m —
oK Cancel Help

Right-click to display Option Menu (1 feature(s) selected) --> <Flightpath> Tracklog Rotate Select

| 1:7286] SPCS | NADE3) (476869423, 124208.853 )| 437 37" 067577 N, 72747 11.6504" W




File Edit Wiew Tools Analysis Layer Search GPS Help

DOBEA@EE . adQQeR,. # . XL 20O T FE7HE E 5 0 A wesnace d A4S 1IN

AAMAZTL =M%, &@Q | createcontous > LLLEL LN b I AxadB i\

Color Lidar by RGB/Elev - LT A VFLANYe PHE XL - LI

Control Canter (4 Layers, 1 Selected) 0= 3D Viewer 0o x
1.110m

gl il ' ++tQaaa i @&+ A0%2eS
= | LA CIOR X

Current Workspace <K|II|ngton gmw:-
[ RYT1703 COLOR.Iaz [14,407 660 Features]

& Fly-through Frame Properties x

Camera Position

¥ 4759180199616 L ayer Horizontal Unite

‘b m _[EJ@_ ﬁﬁ ;';"3 Mone [Solid Background ™

yi  124298.8579347 | aver Horjzontal Units &

Z: Meters Path (name displayed if defined): ok
1 - Flightpath
Camera Angle

Heading: Degrees (0 Morth)
Pitch: Degrees (+ Up)
Bank: D Degrees {+ CCW)

Time (5): 0 Velocity (m/s):

The preview takes
you from vertex to
vertex. Edit each
frame to fine tune the
view desired. The
video will transition
when created. Rotate  Select

EIR TR = % | SPC {3 .527, ’ | 43 3
RGB{0B0,096,090) (Aerial Calor 20094 | 1:7286] SPCS | NADE3) (476973.527, 124915771 )| 433 37" 26,7590" N, 72747 0TA017" W
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File Edit Wiew Tools Analysis Layer Search GPS Help

DOBRO\NEBE . AR 7 . XL QMR T ¢

h"ﬁ % ""'. ,e’.‘_'a'_'] ;A',’"]' ,_—Eb -‘:'“ D K i @ Q \', il Create Contours

Color Lidar by RGE/Elev

- AT A I YFIAY e PR - P

AT I .
e @ | AR N g

Control Center (4 Layers, 1 Selected) 0 x
1.110m

£l m ‘e

Current Workspace <Killington.grmwe
[[%] RYT1703 COLOR.Iaz [14,407,660 Features]
RVT1703 COLOR.laz (Elevation Gnd)
Aerial Color 2009.tif 1.000 m
User Created Features [1 Features]

750m —

This preview will run
through video at low
resolution.

& Fly-through Options X

QQQ i+ @&+ + A%

Select path {(name displayed if defined):
Al Paths v EQ & E® wone isolid Background ~ 0 g [ ) * W O]
Cancel fs e \

Play as loop (automatic repeat)

Save To File Options

Resolution {frame size):

AVI Options

Codec {Compression method, Your AVI player
may not support all options):

Uncomprassed

Quality: Mot Applicable

file for each frame

Frame Image Options

Format:

Rotate Select

17286 SPCS | NADS3 ) [477021.724, 124825410 ) 43737 270767 N, 72747 04.9534" W

1012 PM

= S 11/1872017 -
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File Edit Wiew Tools Analysis Layer Search GPS Help
COBEA@BE. Qe 7 . XL OOMRL HEF b ACKE

2222
e @ W o W | L K R D |

h"ﬁ % | ,e’f_‘. i) ,_—Eb = D K Ui @ Q \', _ . Create Contours L 0 B 1
Color Lidar by RGB/Eley S NEWA YA S BAEL " L]
Control Center (4 Layers, 1 Selected) 0 x 1110 & Fly-through Options % O =
: m = ]
| =, i ] o ‘= Select path (name displayed if defined): Q Q @k * E] ﬁ + % i%il;‘v/’g|6?/ {@_’,_
Current Workspace <Killington.grmwe Al Paths " Ed FA BE wone con . x g
B E B [Solid Background -
O[] RYT1703 COLOR.laz [14,407 660 Features] - Cancel s Res B &
RWT1702 COLOR.laz (Elevation Grid) Play a2 loop (automatic repeat) e
Aerial Color 2009.tif 1.000 m

Save To File Options

User Created Features [1 Features
[ ! Resolution {frame size):

1030p {1920 x 1080) w

Frame Rate {frames per second):
30 L7

[ create MPEG-4 movie
Create AVI movie
AVI Options

Codec {Compression method, Your AVI player
. may not support all options):
T50m —
Uncompressed

Quality: Mot Applicable

[Clcreate image file for each frame

Frame Image Options

Let's go for final. It
takes some time at
higher resolutions, so
let's keep it light for
NOW.

Format:

Rotate Select

RGE[134,146,131) (Aerial Color 2003:1if) 17286 SPCS | NADS3) [477141.252; 124917.608 ) 43737 26.84017 N, 72746 59.6207" W

1014 PM

= P 11/18/2017 L
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— | | m— i i T~ s ) o | E b 5 r " | ;
CDOROANEBE. adQQeR. £ XL QCOQRL T F 6 76E S E% %0 A aessnaer N A L L L L
7 . B o, - [ = i ik bl FF . 5 P e 3
AARAEL2ARI B8 C] com ; L LLLEL LN bl L nahS \ |
-t UuETA YL Mk a@ELL L]
Control Center (4 Layers, 1 Selected) 0 x 1110 | 3D Viewer 0o x
: m IC |
B g e b g G & Save As X %|%”,‘5§|@/ @'_
.::--- CurrentWorkspace<-K.ili|'ngton.gmw:- &« . v Thic PC » Desktop » VT ESE20IT » A, - = L
» sktop w0 e |
[I[=] RYT1703 COLOR.Iaz [14,407,660 Features] x & _‘lm
RVT1703 COLOR.laz (Elevation Gnd) QOrganize v Mew folder Sl 0
1,000 m 5 8 . -
User Created Features [1 Features] Research Mame Date modified Type Size
[ Scannerlamn Imagery 11/18/201 3PM  File folder
SENT Point Clouds 11/18/2017 20 PM  File folder
South Beach
875m — Stage Neck R
To Archive
Topcon_USB_
VSLS 2017
750m — T
VT ESE 2017
lmagery hd
File name: | Killington Video| v|
635m Save as type: | AVI Files (*.awi) ~
Save the file and R o —
wait... ... ...
Rotate Select

RGE[134,146,131) (Aerial Color 2003:1if) | 1:7286) SPCS | NADB3) [477141.252; 124917.698) 43737 26.8401" N, 72746 59.6207" W
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DATA EXTRACTION

| often would like to get something from CAD into the cloud.
How about a conceptual building footprint in 3-d?

Create some dense dot hatches in CAD at specific This is a building
elevations. You can also offset polylines with elevation i
(Offset 3d Polyline in Carlson). Explode the hatches and run
DENSEPL in Carlson, then explode the polylines.

Now you need AutoDesk and the DATAEXTRACTION
function. After about 8 screens of questions it will export a
CSV with NEZ values for the endpoints of every line. (The

exploded dots are just lines).

A B 3 D
End :-:. End "r'. End E.
2 1076370.500 2703677.700 63.00
3 1076369.800 2703677.000 63.00
4 1076369.100 2703676.300 63.00
5 1076371.200 2703678.400 63.00
B | 1076373.400 2703680.500 63.00
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o
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Properties

Mo selection

General

Color

Draw your object, s |
Like a Deck. Lo | e

“
i Transparency
[w] | d
'(\/ gl Thickness
1 o | 3D Visualization 2l
:1 | Material |ByLayer |
[ Fech _Shadow t:Iisr.JIa)-_r | Casts and Receives Shad... |
) p= Plot style <
b [ | Plot style .B.yC.cI.or |
ﬂ m Plot style table Mone
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*Cancel®
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Drawing 1*

BEEETED
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Wireframe] i Properties

.{"}l Hatch
ok
o Coler
7 | Layer
JJ Linetype
@. Linetype scale
g [Pty
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La H Transparency
2 | g Hyperlink
: | Pattern
ﬂ | Type
e | Pattern name
" | Annotative
. | Angle
g Do not start with e
= a dense scale | OniginX
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= EI | Spacing
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Display (2)
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Set an elevation | |Geometry
fElewation

| EXPLODE the -
=~ - hatch.
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Carlson Survey 2018 with AutoCAD - [CRD: NONE]
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o
& DATAEXTRACTION
Ellg The wizard extracts object data from drawings that can be exported ko a table or ko an external file, F
7
*
+o

Select whether to create a new data extraction, use previously saved settings from a termplake, or edit an existing
extraction,

[;i i (®) Create a new data extraction L{-;J
-+ B 2
] P [] Use previous extraction as a template [.dee or blk] S
i ey
4= () Edit an existing data extraction
wl | Start with the defaults =
] &
ol = and NEXT 2
|
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e || A
(2%
5]

Display (2)

Mext =

Layout! 4 Layout2 / Global Mapper Layout /

2! AN DEDED S SE=

SRHELB|FIT HAL LBl 8 " B35

Extended Data

& Command : *Cael*
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Material
| Shadow display
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[ Piot style table |Nene

| Plot table attached to |Model

| Plot table type [Not available .
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I A Save Data Extraction As pd I

Save in: VSLS 2017 v @B @& ¥ El Vews v Toos -

;ﬁ Mame Date modified Type
This folder is empty.

=5 Save the DXE file. This is not
the output you need for a cloud.

File name: | Random Deck| v | Save

Files of type: | “dxe w Cancel




M Data Extraction - Define Data Source (Page 2 of 8)

Data source

() Drawings/Sheet set

(@) Select objects in the current drawing

O

X

Drawing files and folders:

Choose the Select
Objects and SELECT

all the DOTS.

:i"'_l Drawings
o ='i_ Ci\Users\Thadd\Desktopski, DWG (Current drawing))

= Back

Mext =

Settings...

Cancel




W& Data Extraction - Select Objects (Page 3 of 8)

Select the objects to extract data from:

Chjects
Object Disp!a}r_ Hame Tﬂ:ue

Line .IJne .Nnn-l:ulcu:k
For now, there is nothing to
work with here... move
along... NEXT
(Come back when you have a
more complex selection set.)

Display options

Dizplay all object tupez [ ] Dizplay blocks with attibutes only

Dizplay objectz currently in-use anly

< Back

Preview

Mext =

Cancel




l Data Extraction - Select Properties (Page 4 of &) O b4
- _ So many options. The exploded points are 0 length lines.
The following properties were found based on the objects you selected. . . . .
Selpi e sk oo st Choose the start point or the end point. It will provide some
[Explare the nght-click menu for additional options.] .
e e data and an XYZ for every point.
Property -+ Display Name Category a| | 30 Visualization
[¥] Drawing
| sngle Angle Geometry 7] General
[ | Author Author Drawing [] Geometry ‘ Data Extraction - Refine Data (Page 5 of 8) O >
O | Colar Color General
]| commerts Comments Drawing In this view you can reorder and sort columns, filter results, add formula columns, and create extemal data
O | Datum Datum Dirawing lirtks.
[]|Delta X Detta X Geometry
D Diekta Y Dielta Y Geometry Count s MName End X EndY End Z
[|Deta Z Delta Z Geometry Line 4755121875 124251.8750 2500.0000
[ | Drawing Revision. . | Drawing Revision... | Drawing 1 Line 4755118750 124251.8750 2500.0000
]| EdoeStield Edgeyleld 3D Vs izaiion 1 Line 475512 9688 124252 1875 2500.0000
»
: i 1 Line 475512 6563 1242521875 2500.0000
e eometry
= I [ 1 Line 475512 3438 1242521875 2500.0000
[] EXTRA FALSEE... EXTRAFALSEE.. | Drawing 1 Line 475512.0313 124252.1875 2500.0000
[]|EXTRA FALSE N... | EXTRA FALSE N... | Drawing 1 Line 475511.7188 1242521875 2500.0000
L] | EXTRA SCALEC.. |EXTRA SCALE C... | Drawing 1 Line 475513.4375 124252.5000 2500.0000
LRI SISO : Tty 1 Line 4755131250 124252 5000 2500,0000
] | FaceStyleld FaceStyleld 3D Visualization
- 1 Line 475512 8125 124252 5000 2500.0000
[ File Accessed File Accessed Drawing
| r— —— e 1 Line 4755125000 | 1242525000 2500.0000
]| File Last Saved By |File Last Saved By | Drawing 1 Line 4755121875 124252 5000 2500.0000
[ File Location File Location Drawing 1 Line 475511.8750 124252 5000 2500.0000
L1 | Fle Modfied fie Nodhied (raying 1 Line 4755115625 1242525000 2500.0000
L1 | e Name e Hee kol 1 Line 475513,9063 1242528125 2500.0000
[/ File Size File Size Drawing -
[ [Ground Urits i Braiing 1 Line 475513 5938 1242528125 2500.0000
bt ik Py 1 Line 4755132813 1242528125 2500.0000
[ | Hyperink Base Hypedink Base Drawing 1 Line 475512 9635 124252.8125 2500.0000
[ | Keywords Keywards Drawing 1 Line 475512 6563 1242522125 2500.0000
= : S— 1 Line 47551234328 124252.8125 2500.0000
< Back | | Next > | | Cancel ! Line 4785120313 124252.8125 2500.0000
1 Line 475511.7188 124252.8125 2500.0000




‘ Data Extraction - Refine Data (Page 5 of 8) - O g
The lower options allow for the

intis view you can rordar and ot coamns fiter ress, s fornuda columns, and creat sl ot removal of the COUNT and the
NAME. This leaves you with the
EndX  «  EndY End Z points.
124274 6875 2500.0000
475515.1563 124275.3125 2500.0000
4755151563 124275.9375 2500.0000
475515.1563 124272.8125 2500.0000
4755151563 124273 4375 2500.0000
4755151563 124274.0625 2500.0000
475515.1563 1242784375 2500.0000
475515.1563 124279.0625 2500.0000
[] Combine identical rows |‘$ Link Extemnal Data... |

[ Show count column 2} Sert Cohumns Opfiens.. |

R Full Preview... |

[] Shaw name column

o

<Back || Next> || Cancel |




A Data Extraction - Choose Output (Page 6 of 8)

Output options
Select the output types for this extraction:
[] Insert data extraction table into drawing

Output data to external file [&ls .cev .mdb txt]

i | C\Users' Thadd\Documents \DECK.CSV

< Back

Next =

Cancel

Extract the data to
a CSV and blast
through the finish
screen.

¥\ Data Extraction - Finish (Page 8 of &)

Click. Finizh to complete the axtraction,

If you chose to inzert & table, you will be prompted for an ingertion point after you click Finizh,

Ay external files to create will be created when clicking Finizh,

< Back

Finish

Cancel
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&2 Generic ASCII Text File Import Options (DECK.C5V)

Impart Type

(1 Pairt Only (&)l Features are Points)

() Paint, Line, and &rea Features

() Asrea Only (&) Features are Polpgons / TINs]

(") Elevation Grid from 30 Paint Data

(@) Lidar Point Cloud [0 Paintz + Optional Intensity/Colar)

Coordinate Order: % / Easting / Longitude Coordinate First
Coordinate Formiat: | Default [Decimal or Separated)

Coordinate Layaut
Fieldz to Skip at Start of Line: 0

Rowsz to Skip at Start of File; 1

Coordinate Pairz Per Line: 1

Coardinate Line Prefis

® Mone. Coordinates appear immediately at the stark of any
linez i the kext file that they appear in.

&l coordinate lines beain with the text string specified belaw.
() For example, some A5CI1 formats may begin a coordinate line
iwith 37

Select Coordinate Offzet/Scale..

Ilze Selected Options for A ASCH Files

Coardinate Delimiter

Select the characters that are uzed to zeparate the
coordinates in a coordinate line from the file. Select the
Auto-Detect ophion if you are nat sure.

() Suto-Detect (®) Comma
() Space or tab () Semi-colon
() Tab

Feature Clazzification
#Azzign Loaded Area Features the Clazsification:

Utikpown drea Type
&zzign Loaded Line Featurez the Clazsification:
Unclaszihed Line Faature
Azzigh Loaded Point Features the Clazsification:
U nknown Fomt Feature
&zzign Loaded Lidar Samples the Clazsification:
B - Building w

Include attnbutes from lines with coordinate data
[ ] Colurmn headers i first row of file [pointsAWET anly]

1] 8

Cancel

Help

Treat 3rd coordinate valle az elevation. Mo Data = !-ElElEIEIEIEI |

[ ] Treat condinate values 4-8 as fy-through path data
Break Linestrea Features on ChangeinField 3
Break Field i Pen UpdDawn [0/1)

Create &reasom Closed Lines

Drag and drop
into Global
Mapper. Take a
look at the
settings.

Import LIDAR
points.

Coordinate order
was exported X
first...

Skip the first row.

Comma delimiter.

Classify to 6-
Building.



B " Select Projection for DECK.CSV >

Projection
Projection:
| State Plane Coordinate System e
Load From Fle... Save To FHle..
Search by EPSG Code
Zone:
Vermont (FIPS 4400) o
Datum:
MADE3 w | Add Datum...
Flanar Linits: Blevation Units:
METERS w | |METERS v
Farameters;
AMtribute Value L
STATE PLAME SCALE FACTOR 1
EXTRA FALSE EASTING {m) 0
EXTRA FALSE NORTHING {m) 1]
EXTRA SCALE CENTER EASTING ... 0 bt

[ ] Use Selected Projection for All Selected Files

DK Cancel Help

L 3E B

| went too fast... The vertical is in Feet and the Horizontal
is in Meters. You can change it here, but | forgot...



& Global Mapper v19.0 (b101117) [84-bit] [+Lidar] - REGISTERED
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Color Lidar by Intensity
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DECK.CSV [6,156 Features]
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Phew

remedy the import

For Help, press F1




to Select Feature Vertex and Drag to Mave




Some thoughts:

The planes of points are fairly rudimentary shapes. You can add more or Extract an exploded hatch, then move it
vertically, Extract it, movie it vertically and so on to obtain multiple layers of points.

You can draw some polylines and use the DENSEPL (Carlson) function or an equivalent to break the polylines into
segments. Explode those and grab the END POINTS.

2d Polylines with Elevation are easier to manipulate into more complex shapes. Contours, ridges and other shapes
can be made.

3d drafting in CAD is OK, but who really does it? If you get the knack, you could do some great things.

The points can be converted to surface models to make things look better.
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Convinced? Doubtful?
Optimistic? Overwhelmed?

/ you fried

\ an attempt
was made
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