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Introduction

This very brief “how to” guide to using OGRIP’s (Ohio Geographically Referenced
Information Program) airborne LiDAR (light detection and ranging) data is intended to give an
enough information to permit UC faculty and students to use the data. It does not discuss the
mechanics of LiDAR in any detail. Folks wishing to know how LiDAR works will find many online

sources of information; |
have found this pdf
prepared by NOAA to be a
nice overview.

Before using the data
it is helpful to understand
that airborne LiDAR
“images” are scans of the
surface with a pulsed
ranging laser. Data are
collected as a “point cloud”
of x,y,z positions of
reflections from the
surface. All reflections are
recorded including those
from trees, bushes, cars,
houses, people, etc. Itis
assumed that the lowest
point scanned at a
particular x,y position is a
reflection from the ground
(i.e., the pulse that
penetrated the tree canopy
was reflected back to the
sensor from the ground).
Penetration to the ground
can’t happen, of course,

QOGRIP
. __jgn

GEOGRAPHICALLY REFERENCED INFORMATION

PRODUCTS AVAILABLE FOR DOWNLOAD
IMAGERY:

1FT Color County Mosaic MrSID format ~30:1 compression
6IMN Color County Mosaic Mr3ID format ~100-150:1 compression

DIGITAL ELEVATION MODEL (DEM)

TILED 2.5 Foot Grid DEM - ESRI GRID Format Archived by County

TILED 2.5 Foot Grid DEM - ASCIl Format Archived by County

LiDAR

TILED ~2 Meter LIDAR st and Last returns LAS Format Archived by County

DOWNLOAD OSIP PRODUCTS BY COUNTY

DOWNLOAD OSIP PRODUCTS BY Tile (Map Viewer)

TILE LAYOUTS BY STATEPLANE ZONE:

State Plane Morth 1FT products (5000° x 5000°)
State Plane Morth 6N products {(2500° x 2600°)

State Plane South 1FT products (5000° x 5000°)
State Plane South 6IM products (2500' x 2500°)

Statewide CIR products (15000° x 15000

O0SIP WEB SERVICES

ArclMS Web Service connection information:
Server Mame =http://gis1_oit_ohio gov
Senice Name=osip

Senvice Type=image

OGC WMS Service connection string (Note: This is not a clickable link):
http://gis1_oitohio_gov:80/wmsconnector/com.esri wms_Esrimap/osip?

WEB SERVICES CONNECTION DOCUMENTATION

Jeff Smith, OGRIP

77 S. High St. - 19th Floor
Columbus, OH 43215

PH: 614.466.8862

FAX: 614-728-5297

Email: Jeff. Smith@ohio_gov
Web: http://www_ohio_goviogrip
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http://www.csc.noaa.gov/digitalcoast/data/coastallidar/What_is_Lidar.pdf
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through buildings.

OGRIP has LiDAR for the entire state in several formats including point clouds of ground
reflections, and DEMs in various formats readable by ESRI products and Global Mapper.

Because | much prefer Global Mapper, | use it here but the same thing can be done with ESRI

products.
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OGRlp OHID GEOGRAPHICALLY REFERENCED INFORMATION PROGRAM
G ettl n t h e d at a Download OSIP Imagery and Elevation Data by Tile
g This download tool provides access to individual tiles of OSIP Elevation and high-resolution Imagery data. For complete countywide data sets
please visit our Download Data by County page
-I-h e d ata m ay be Zoomn  Zoom out Pan Ful Extent i’;‘g:ﬁs SJ::'M 5‘:‘;;;”" R;r:g::;:m Latitude
O] Q 0 a - 1B 1o I Longitude Zoom
downloaded either for an < Label

entire county or as
[[INGS_SPS_DATASHEETS
= OSIP North

I «“
[ AllenCo -

individual “tiles” from the
OGRIP website (Figure 1).
Tiles are 5,000 feet by 5,000
feet. Shapefiles for the

Downloads:

Tamafli”
fofl el bon

gh_tiise /

“footprints” of the tiles are
available for northern and

southern Ohio. Data for
northern and southern Ohio TSR i o T
With this tool you can interactively zoom to an area of interest. View QSIP imagery to verify your location by toggling the imagery. Select the tile or tiles

Scale 1:3.708.270
are projected in NAD 1983,
covering the AO] using the selection tools. View a list the available data for the AOL Download Elevation and Imagery data in LAS, SID. and GeoTIFF

StatePlane Ohio North, FIPS  fomas
3401, Feet and NAD 1983,
StatePlane Ohio South, FIPS

3402, Feet respectively. The

Figure 2

data for counties are enormous (several GB) zipped files of tiles for that county. In most cases,
it’s easier to download the individual tiles of the area of interest. This is done with OGRIP’s

Zoom In
&
interactive OSIP Imagery and Elevation Data viewer (Figure 2). Use the zoom in tool, , to

enlarge the area of interest (individual tiles will not be available until the area is “zoomed in”
sufficiently). Once the tile outlines and labels are visible (Figure 3), select the tile using the add

Add To
Selection

to selection tool, K , to select it for download. Use the the add to selection uto add all of
the tiles you wish to download (they’ll appear in the Downloads box to the right of the map).


http://www.globalmapper.com/
http://gis3.oit.ohio.gov/geodata/
http://gis3.oit.ohio.gov/ZIPARCHIVES/TILELAYOUTS/OSIP_N_Tiles.zip
http://gis3.oit.ohio.gov/ZIPARCHIVES/TILELAYOUTS/OSIP_S_Tiles.zip
http://gis3.oit.ohio.gov/osipdownloadmap/osip_all.aspx
http://gis3.oit.ohio.gov/osipdownloadmap/osip_all.aspx
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The | D n u m ber 0 GRI P OHIO GEOGRAPHICALLY REFEEENCE‘D iNF"l:dA:{I::Ii;_-II'-"R::l;AM
of the tile is listed in  Downioad OSIP Imagery and Elevation Data by Tile

This download tool provides access to individual tiles of OSIP Elevation and high-resolution Imagery data. For complete countywide data sets

th e DOWn Ioa d S bOX please visit our Download Data by County page
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download. TIFFis a E,'.ai%l%g! [INGS_SPS_DATASHEETS
; | = OSIP North
very large, high .EEEIE [ AllenCo i

resolution color Dowaloads:

photograph in . 51395415 TIFF  SD LDAR GRID ASCIH
uncompressed
GEOTIFF format.

SID is the same

image in ”.

Bl ; 2
LizardTech’s MrSID L™ S feg S ! \

G ) =1
format (both K

: i 2! INA - Data is not available at this time.

formats are Scale 1-15 551
rea d a b I e by G I (o] ba I ‘With this tool you can interactively zoom to an area of interest. View OSIP imagery to verify your location by toggling the imagery. Select the tile or tiles

covering the AQO]I using the selection tools. View a list the available data for the AOI. Download Elevation and Imagery data in LAS, SID, and GeoTIFF

Mapper or ESRI formats.

products but the Figure 3

MrSID image is much

smaller, downloads much faster, and, as far as | can tell, causes little or no loss of information...
at least as far as my eyes can tell). LIDAR is the raw ground return point cloud of x,y,z triplets.
GRID is a processed DEM of ~1m? IFOV in ESRI grid format and ASCII is the same thing in ESRI
ASCII grid format. Click the appropriate hyperlink in the Downloads box to download the data.

Reading the data

Working with Geotiff or MrSID formatted images will not be discussed here. Suffice it to
say, both formats are easily ready by either Global Mapper or ESRI Products although you
probably will need to specify the projection (NAD 83, SP Ohio north or south, feet). Figure 3
shows the tile image for the UC West Campus.

If we add the LIDAR dataset (the point cloud), Global Mapper realizes it’s a point cloud
and queries whether it should convert the dataset to a 3D format similar to an ESRU TIN
(triangulated irregular network) (Figure 5). Let’s say “No” so we can look at the actual point
cloud (Figure 6).

If we know reload the LIDAR point cloud specifying that Global Mapper should generate
the TIN, we get a fascinating “uncorrected” image(Figure 7). Note we can see cars on Clifton


http://www.lizardtech.com/
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avenues and details of the roof of DAAP. Tree trunks are also visible.. The barely visible blue
dots are the position of the individual ranged ground reflections in the LiDAR point cloud. Note
that they are irregularly but closely spaced and are located all over the place.

File View Tools Search GPS Help

=|e| o8 «|afow| af e ||| s =[Gl

51395415.sid (s1395415.sid) SPCS (NADS3) - (1397952.94, 417394.49 ) [39° 07" 42.82" N, 847 30" 41.14" W

Figure 4

whould you like to tnangulate the LIDAR points to create a true 30
surface or view them as a point cloud colared uzing the currentiy
zelected elevation shader?

YES - Triangulate point to create surface [very slow and might Fail]
MO -Yiew as point cloud [fast, can create gnd later in Control Center)

Yestodll | Notodll |

Figure 5
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Global Mapper -REGISTERED & g NG TS o HE TH A 0 WEE L |0 e

File View Tools Search GPS Help

S| e oE K a(m| [ ooy (g Fesee ][R Gl

1

<NO LABEL> Unknown Point Feature |SPCS (NADS3) - (1396098.76, 418585.18 ) [39° 07" 54.

Figure 6
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If we know reload the LIDAR point cloud specifying that Global Mapper should generate the
TIN, we get a fascinating “uncorrected” image(Figure 7). Note we can see cars on Clifton
avenues and details of the roof of DAAP. Tree trunks are also visible.

Figure 7

Figure 8 is the same area in the GRID or ASCII datasets. Compare it with Figure 7and notice that
many of the cars and trees are removed. Also note that many of the building have been
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removed (after a fashion). | speculate that the processing computer has no difficulty
recognizing returns from a roof and projects the adjacent ground surface under the building.
Although this appear to work well for small buildings (houses), the ground below large buildings
looks odd.

Figure 8

Let’s take a look at the peculiar conical, art earthform indicated by the white arrow in Figure 9.
I must confess | never have understood this particular art piece (although | generally like
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earthform art and really like the wave field by DAAP). Let’s excise that part of the corrected

LiDAR dataset and work with it in ArcMAP.

R

Figure 9

Zoom in on the cone (Figure 10) and in Global Mapper
pulldown File>Export Raster and Elevation Data>Export Arc
ASCII Grid. Click the Export Bounds tab on the resulting
dialog box (Figure 11). In the resulting dialog box (Figure
12), click the Draw Box button and click and drag over the
cone in the resulting image to select the area to export
(Figure 13).

Figure 10



Using OGRIP Ohio LiDAR Data page 9

Arc ASCIL Grid Export Options - =3 Arc ASCII Grid Export Options - (3

General | Gridding | Beport Bounds | General | Gridding  Export Bounds |

Quadrangle Name

| " Al Data Visible On Screen Draw a Box...

Vertical Units " Lat/Lon (Degrees)

= - North |23.125 & Wiest

Sample Spacing

KXeads: (25 feet
Y-ads: [25 fest

v Aways Generate Sgquare Grd Cells
I you wish to change the ground units that the Sout
w/

South [29.125 845 East

" Global Projection (State Plane Coordinate System - feet)

North |413998.75 1335001.25 West

415001.25
sample spacing is specified in, you need to change
the cument projection by going to Config->Projection. ™ Comer

h
Size - Global Projection (State Plane Coordinal

Click Here to Calculate Spacing in Other Units... Morth |415598.7 1395001.25 West

AGGT R
SdIF D

¥ Interpolate to Fil Small Gaps in Data Width

" MGRS (Miltary Grid Reference System) Bounds
Top Left |16 5 GJ 14174 34774

[16:5 GJ 15773 33260 Bottom Right
" Crop to Selected Area Feature(s)

Reset to Last Exported Bounds |

ok | cancel ‘

Figure 11 Figure 12

i ereriors T =)
s _1

Hold down the SHIFT key when dragging to select a square box

Cancel

Figure 13
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Add the extracted data to ArcMAP and use Surface Analysis in Spatial Analyst or 3D Analyst to
create a hillshade image (Figure 14).

& Untitied - ArcMap - ArcView - b . N - 3R T el e

J File Edit View Bookmarks Insert Selection Tools Window Help |
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JQrawing'k®|O'£j£“@Mal ;IIH];I B 7 u|é' v I OV|

[+]

| 1397622477 419806.045 Feet

Figure 14



Using OGRIP Ohio LiDAR Data page 11
Use Surface Analysis in Spatial Analyst or 3D Analyst to create a contour shapefile of the object
(Figure 15Figure 14).
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Figure 15
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Spin it around in ArcScene (Figure 16).

(R Untitied - ArcScene - ArcView N T .. . A2 W -4 B C=TTo0 X

JI File Edit View Bookmarks Selection Tools Window Help ‘

[DBE& 22X ¢ HA@es0r N ¢~ Q0404QQARIO@ TN ON
JiDAnalyst'i Layer: [ cone.asc ~ B >

X

7 Scene layers

=
Value
High : 209

ILow:146

= O coneasc
Value
High : 3.40282e+038

I Low:1.17549e-038

Display | Source

Figure 16
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You can even drape the Geotiff over it (Figure 17)!

(R Untitied - ArcScene - Arciew I | . e B |0 e
J File Edit View Bookmarks Selection Tools Window Help
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I Low:1.17549e-038

Display | Source

Figure 17



