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Introduction to Photogrammetry

This document was developed as part of the continuing effort to provide guidance
within the Georgia Department of Transportation in fulfilling its mission to provide a
safe, efficient, and sustainable transportation system through dedicated teamwork and
responsible leadership supporting economic development, environmental sensitivity
and improved quality of life. This document is not intended to establish policy within
the Department, but to provide guidance in adhering to the policies of the
Department.

Your comments, suggestions, and ideas for improvements are welcomed.

Please send comments to:
State Location Office
Georgia Department of
Transportation 3993 Aviation
Circle, NW

Atlanta, GA. 30336

DISCLAIMER

The Georgia Department of Transportation maintains this printable document and is solely
responsible for ensuring that it is equivalent to the approved Departmentguidelines.
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Introduction to Photogrammetry

Introduction

Photogrammetry utilizes measurements obtained from aerial photography and digital stereo
plotters to generate digital map data that contains man-made and natural terrain features which
are referenced to the State Plane Coordinate System of Georgia. This data is then submitted to
Survey Data Engineers as planimetric MicroStation (.DGN) files and topographic 3D mapping
Digital Terrain Model (.DTM) files in InRoads. The digital mapping data is used as a database
in the development of highway project plans.

These Photogrammetry Guidelines have been developed as part of the statewide GDOT
implementation of MicroStation V8i and DAT/EM. The intent of this document is to
provide guidelines and standards for processing photogrammetric data in Microstation
V8i by way of DAT/EM. These guidelines must be followed in detail in order to conform
to the current GDOT standards for producing the required photogrammetric deliverables.
Updates to this document will be made periodically when minor revisions, additional
information, and/or enhancements are added.

Ifthere is any approved deviation from the standard file and data naming/feature style conventions as prescribed by this
document - a detailed description of the deviation(s) and approvedreasons for the deviation(s) shall be documented
and included with the project files in electronic format.

The objectives of this tutorial are to:

* Demonstrate the process required for setting up a photogrammetry job through
Datem.

e Setting up your keypad.

* Setting up your Mouse pad.

* The general idea of what needs to be picked up in Photogrammetry and the principle
of mapping.

* Demonstrate the process required for Z indexing.
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Contact Information

To submit any comments or questions regarding the information contained in this
document, please contact the Office of Location:

Please feel free to contact the parties involved in creating this document:

Mr. Benny Walden: Bewalden@dot.ga.gov

Mr. Dwayne Wilson: Dwilson@dot.ga.gov

Mr. William Retzloff: Wretzloff@dot.ga.gov

Mr. James Whitlock: Jwhitlock@dot.ga.gov

In the Email Subject Header, please reference the Introduction to Photogrammetry
Guidelines
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Start MicroStation V8i

In this section, you will be opening MicroStation V8i Select Series 2 in the ‘GDOT-
Corporate Workspace’ and Datem. You will also select a “seed” file to use for the “Working”
DGN file. This “Working” DGN file is used to display the temporary and/or permanent
graphics in InRoads. MicroStation is opened first and then Datem is opened.

7.

From the desktop, double-click on the GDOT MicroStation V8i SS2 (x86) icon.

Double click on the icon

( labeled DOT MicroStation V8i
@J g SS2 (x86).
4—.
(E{miey
[VITCrOETSTIoT
V5 2

This can also be done from the start menu.

Recent
S 0007856_MAP.dwg

W Micresof ft Word 2010 » E GDOT 3D Working File.dwg

S 0010418 Surface Check Poi...
‘. Google Chrome »

J | Notepad ,

Suf) Paint b

W' Microsoft Outlook 2010 »
=

P Windows 7 Microstation S52 ,
7

GDOT icon

‘j Calculator
| /
Afh Summit Evolution 3

&% spplicationshaster 8.0

[ Windows 7 Microstation 552 GDOT icon

m Google Earth Pro »

-4

K Wicrosoft Excel 2010 y
| 4

s, summit Professional y
S8 ProjectWise Explorer

(5D Interet Expl y
(2 mtermat Eplorer

@1$ Snipping Tool

& npplicationshaster 7.0

> AllPragrams

[[Search programs and files o] | shutdown | » |

*  When the MicroStation Manager dialog box opens — navigate to the
C:\InRoads Data\Standards folder and select the “GDOT 3D Working
File.dgn”. Click Open.

After the MicroStation Splash Screen appears, the MicroStation Manager dialog (See
Figure L1-1) will open so that you can select a “Working” DGN file. Once
MicroStation is up and running, your desktop should look similar to that of Figure L1-2.
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M4 Open - CInRoads Data\1234567\Photogrammetry Labs\Standardsh lﬂ:@-l
Look in: Standards - (3 T &= FEF Kﬁj ?3 ] 30 - V8 DGM
Z Name = Date modified
ol Backup 6/11/2013 2:05 PM
RecentPlaces 4111334567 Exterior Boundary.dgn 1/23/2013 10:30 AM

[ #4]1234567_Map.dgn
£ | GDOT 3D Working File.dgn

Desktop

Libraries

Ay

Computer
4 n 3

.
EL" File name: GDOT 30 Working File dan - [ Cpen |
Metwork —

Files of type: [CAD Files (*dgn;*.dwg:* cbx) ~| | Camesl |

COpen as read-only

Figure L1-1 Starting MicroStation V8i and InRoads Suite V8i

|| M einRoads Datatd 30 Warking Fe.dgn (30 - V8 DGN] - MicroStation VEi {SELECTueries 2} o |
Fle Ed4 Element Setings Tock Utiities Workspace Window Melp GDOT BrdgeTools InRosds CADeonform GDOTTooks | [ = @il ik = Al® | @ |15 %) 20l Flel Bl Rl ] sl 2
ATMS_P_2en-FearLne BIESER ———— B o R R e e e =it =ty = (D el ] ] 2]
15 | = Viewl - Top, Default : =i = @ X1
i s
o7 atd
o
M, ey
8, 3
3 e,
g B
it ey
& A
g7
L sy
I vl
0l

Figure L1-2 Main MicroStation V8i Window



Mapping Setup

- The equipment you will need is a 3d mouse device. See Figure L1-3.
- A 3D monitor
- A 3D glasses

- A 3D emulator

- A Dat/em keypad that has all of your 3d and 2d feature codes for mapping. See
Figure L1-4.

":3 Button Manager

=

Space Series I =) Foot Pedals ™y System Taouch =% ¥Bowx Controller
* m - |

@ Softmouse3D or Stealth E/V | o Stealth Z I 4 Z/| Mouse | ='c TopoMouse

Corfiguration [wr '] [ Mew... ] [Sa\re .P-s] [ Delete ] [ Default ]

# Type Action - 53V -

1 Generc CAD Cancel/Reset/Fi...

2 Plotter Pick

3 Plotter Zoom In

4 Plotter Zoom Out

5  Plotter Pan left

&  Plotter Pan up =

7 Plotter Pan right

g  Plotter Pan down

5 Mone

10 Mone

11 Mone

12 Generc CAD  Undo B 1 312 4

13 Mone 16

14 Mone

15 None i

Export | | Import | | ok | [ cancel Apply

Figure L1-3 3D Mouse device at Button Manager
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Datern Keypad Controller - NAGDOT_VEn Corporate_Workspaceh Datermn\Keypad\S5LE.dkf EI' [=] '@

File Edit View Owerlay Tools Help

o+ JADS||... AT ERS/DRAIN|| . DGS SIGNS UTILITIES BORDERS . AEES BARRIER
CL S (T eellite . rer ans- . ntec|| .ree ard-|[ _sT
Bridge |[1anholi|| mina illboar || Sign mnission|[}rchar rail
Pool Silo Dish Pole || Lipe Trees || Line Lett || Text
woking|| eh || | ool .. dind|w.o0ar|] —2gge| elitd| _ght ans- || chaet|| ML) ine ard-|l _ sorn
Basin Dish mission Trees rail
Text || Tewr || Text |[square| Text || Sign Text Pole |[Tower! Text || Text || Tree || gighe || Text
rail || wrop || —cain |[...g no||-—rhea mm= - p alti- | ise- | come- | . ailer LJall
ercial Lioht Quarry
Text || Inlet || Taper |[Square|| Sign Sian || Tank || pgle ||Tower| tery Park Fence
LI tent.|| .ok ||«orhea .. Tanl|| .ard ans- e ailer rbed|  arey
Pond mission|| terw Park Wire
Text || Taxt || Patio || Text Text || Light || Tewt || Text || Text Fence || Text
eat. [ Lire R ater |[ - _olf oder
Plant Pole Tower Privacy
Text Signal dydran|| C/L Text |[COurse Fence
s el olt 1ain
Tower ||Course Link
Valwve Text || Text Fence
—ility awdio
Tower Gate
Box Text
ity ‘oort
wall

Ready 1 SLE-Lines

Figure L1-4 Keypad
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Mapping Setup:
In V8i, go to File > open a [GDOT 3d blank working file].

- InV8i Go to Tools > and select all the tools shown below that have a check mark
beside them./ Feel free to familiarize yourself with the options to choose other
tools that can benefit you.

Jt‘ ChUsers\wretzloff\Desktop\GDOT EDyrklng File.dgn [3D - V& DGN] - MicroStation Vi (SELECTseries 2) (1)

File Edit Element Seftings | Tool/f Utiliies Workspace Window DATEM Help InRoads GDOTTools GDOT BridgeTools | < 2§ O 523 i [roro_E_TcGT-Line -
= v | Attributes o . ¥ . A e = = R
B-o-E-a-crtmes gl ) w2 @lo]ale)] sl sle]s

v Primary

Coordinate Systems

Curves

ﬂﬂ W View1, Default v Standard
+ Main
E’:’ v Tasks
E’, Animation 3
ﬂg‘ | v Base Geometry 3
a3 Cells »
5I'\.> Change Tracking 3
oo Clash Detection v
3
3
3

bt

Custom Linestyles

=

Data Acquisition

ke

Data Acquisition
Database
Detailing Symbols
Dimensions

Feature Solids

Sheet Compaosition
Solids
Surfaces
Text
v View

’

»

3

3

J_ Y v Geographic 3
E"I> Groups 3
ﬁ» Eeve?s »
Manipulate »

5\)’ Measure 3
éA> Mesh 3
S:’ | Multi-lines 3
o0 Parametrics 3
Dl Patterning 3
ET_, Point Cloud 3
Project Mavigation 3

Properties »

Raster 3

Redline 3

Reference 3

Security 3

Selection 3

3

»

»

’

»

3

Visualization

Tool Boxes... Ctrl+T

& le o Close Tool Boxes...
AlR|<

R|E| & Copeear o
g o) @i ol o] AIRIRIRIE

=) )40
Audliary Input - OFF

o BRG] B8R -k
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Start DAT/EM Summit

In this section, you will be opening DAT/EM SUMMIT

- If you have a project that is ready to be mapped go to the correct file location and

double click the summit file. It ends in .smtxml shown below.

/

# GDOT_eng (\\gdot.ad.local\environment location) (N
& preconstruction (\\gdot.ad.local\gdot) (¥:)
S wretzloff (\\gdot.ad.local\gdot\Preconstruction\Envir

t';"..‘ Metwork

GOAV3212740-PC
GOCE3219988
GOEE(Q3219282
GOIT3213467
GOIT3218778
HRTR3218214
HRTR3218214
OEL3215857

QEL3215858 -

Offline status: Online
Offline availability: Mot available

3 items

/ fo e s
@u=| , « EnvironmentLocation » CBOffice » Photogrammetry » Bcontrol-lold » ALL Models » 2224 321715 » SummitEV v|‘v’|| Search Su. pl
Organize » Burn Mew folder B= ~ O '393'
¢ Eavorites it MName ° Date modified Type Size
Ml Desktop A 2224.con 11/14/201710:11 ... Summit Evolution... 358 KB
1= Recent Places 'g 2224, smtxml 11/21/2017 %:22 AM Summit Evelution... 3383 KB
4 Downloads 8 DMC01-0033.ca Type: Summit Evolution Project File }710:11 .. Summit Evolution... 1 KB
Size: 3.30 MB
I Date modified: 11/21/2017 9:22 AM
. Libraries
3 Documents
rJ’- Music 3
= Pictures
B videos
1M Computer
& osc)

- If you don’t have a project ready you can still just open the summit professional

icon from your desktop.

2z

Summit
Professional

13
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Once you have summit opened you need to make sure you know where your correct file
location(s) are for your images.

- If you open summit through a project that is ready to be mapped usually the
images and everything you need are already loaded correctly.

- If you open Summit by just clicking the icon summit will open a blank template.

- Below is Summit opened from a project ready to be mapped and on the right side
you can see the models loaded in.

4y 2224 smtxl [Aerial] - DAT/EM Summit Evolution - Professional Edition

E= ]

File Edit View Orientation Tools Imagery CAD Terrain SI Drawing Help

TH & oA RAQ wuamasmm TER AR TE=@=E R @Q\M‘Di!.lf,ﬁ X ¥ zQ
om0t iR (T @@ te (4w th BEE E 5w ) 7 u[@ ERE O Zlezls GE2|£L
5§ 2 B % Umoeda L - LhENE MHOAA Bk W

1

i

Project b x|l
10.010-0004+10 00-003 ] .
10_010-0003+10_010-0002
.510~0002+10_010~0001
9.009~0005+9_009-0004
9.00-0004+,009~0003 e
9.009~0003+9_00~0002
9.003~0002+8_008~0001
2.002~0009+2.002~0008
] 2.002~0008+2.002-0007
2.002-0007-+2_002~0006
2.002+0006+2.002-0005
2.002~0005+2_002-0004
2.002~0004+2.002~0003
2.002~0003+2_002-0002
2.002-0002+2_002~0001
12.012-0004+12_012-0003
12.012-0003+12_012-0002
12 012-0002+12 0120001
3.003~0007+3 0030006
3.003-0006+3 003~0005 P
3.003~0005+3 0030004 i
3.003~0004+3 0030003 |
3.003~0003+3 0030002
3.003~0002+3 0030001
4.004-0005+4_004~0004
4.004~0004+4_004-0003 B
4.004-0003+4_004~0002 [
4.004~0002+4 0040001 1
5.005~0004+5 0050003 i
5.005~0003+5 0050002
5.005~0002+5_005-0001
§.008-0004+8_008~0003
8.008~0003+8 0080002
8_008~0002+8 008-0001
11.011-0005+11_011-0004
11.011-0004+11_011-0003
11,011 ~0003+11 0110002
11.011-0002+11_011-0001
6_006-0004+6_006~0003
6.006~0003+6_006-0002
6.006~0002+6_006-0001

7.007~0005+7 0070004
7007 aand .7 a7 pnn2 2
[EEG 6%
Eun =

m oS ) G

Pixel 0.00 0.00

Zoom 1:1 Pixel 0.00 000
— T ) — T — T —= 1 = T =
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- If summit opens with nothing but a blank template you need to locate the project
you wish to map and the images.

- Once you open the project you are mapping in the bottom right corner of summit
click the images tab. Shown below.

k230 smixe [Aerial] - DAT/EM Sumemit Evolution - Professional Edition

File Edit View Orientation Tools Imagery CAD Temrain 8 Drawing Help

YH & oA a@ uuunawea Z29H 6WE YE=@=(0 A0 n\q.ﬂ,lf.&oa X v z0Q

oromo el [OF @é % Atk BHE 8 W %@ ERRBO %z D@ AL
B B =l e BRE ¢ nda B W& NH0AA E -
Project
B Images

105006
o0mts

007014
LE]
o0
oot

007007
007008

8
006007
106006
006005

006001
104012
o040t
104010
004009
004008
004007
104006
004005

P 003006
b
A\ s e B
Surarait 1%

Mm L. | i) Gr..

B

Pixel 0.00 0,00

Zoom 11 Pixel 000 000

L= T g | T — T = w

If the images have red text you need to locate the correct file location.

- If the images have black text you just need to go back to the models tab and select
the correct model you want to work on.

15
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- Locating red text images.
0 Insummit go to EDIT > PROJECT.

(773 Project Edit
¥:\EnvironmentLocation\CBOffice \Photogramme try'\Beontrol-1old\ALL Models\2230{0007855-pe) \SummitEV 2230, smibxml

Files Camera Rotation

[y Camera Files

| Image Files

I=y Control Files

[IEI Modify Pat:hs] [ Change EXT ]

Units: usft Image Scale (Ratio)

6232
[T Use Fixed Base

Up or Right - Average Elevation 869.93

Automatically select best stereo vie

Cancel

Select the Image Files folder.

- Click modify paths button.

16
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Select the image@er button and browse to where the images are located for that Project.

Edit project by path (23w
Camera
Images
|
Control

Once you find the images, click OK > OK.

You should now have black text in your images tab in summit. Shown below.

by 2230.smizml [Aerial] - DAT/EM Summit Evolution - Professional Edition [E=n =T
Fle Edit View Qrentation Tools Imagery CAD Temain S Drawing Help
13H & @A &Gtz e i @R HHE L e=lfifa aq&.i!, Y XvzQ
oo e ign [ Gel Ay REE Bk % u[@ ERRO %A EG
¥ 2 ERE s Umoe AR BA S LE & NNOAA EE LR !
Project BT X |0
B Images Afl
05001 E0
005002 E0
005003 B,
005004 B0 ||
005005 o | |¢
005006 0| |
007014 E0 £
[LE E0
L2 E0
o711 E0
07010 E0
07009 2]
007008 B0
07007 2]
007006 ERRIE
07005 EREIE
07004 B ||
07003 e |||
07002 E0 1‘
006008 E0
006007 E0
006006 B |
006005 E0
006004 23 [‘
006003 B | |f
006002 E0
006001 E0
004012 E0
04011 2]
004010 2]
004009 2]
004008 2]
004007 B L
004006 E0
004005 E0
004004 E0
- 004003 E0
003006 B0 -
N i
H MG I M h.. | w0, | fjer.
Pixe
Zoom 11 Poel
_— T | E— T — T = m

Now you can select [models tab].
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Next, you can select a model to map and your images should come in.

4 2230 smbaml [Aerial] - DAT/EM Summit Evolution - Professional Edition - ft5_005001fit5 005002

File Edit View Orientation Tools Imagery CAD Temain S Drawing Help
YH & F@A R QG a1z oz e 61 vz Q
e SuhBBE B 4L

ra

W% QD Sk £xg &g B4 4

=]

t
fin] it5 5001 +it5_005002
) 115 005002+ t5_ 005003
165005003+ 15 005004
15 005004+ 155 005005
) 115 005005+ t5_ 005006
IE7_007015+f1E7 907014
17 0070144157 907013
) fi7 007013+ 11t7_007012
) fiE7 007012+ 17 007011
70070114157 907010
17 007010 +157_007009
) fiE7 007008+ 1t7_007008
) fiE7 007008+ f1t7_007007
1E7_007007+157_007006
0 fIc7 007006+ 11t7_007005
) fiE7 007005+ 1t7_007004
It7_007004+fiE7_907003
1E7_007003+157_007002
) 115 006008 1t 006007
) 115 006007+ t5_ 006006
1lt5_006006 +165_006005
11t5_006005 +165_006004
) 115_006004+1t5_ 006003
) 115_006003+ t5_ 006002
1lt5_006002+165_006001
flid 004012+ 14 004011
) fitd_004011+f1t4 004010
) fid 004010+ 1t4 004009
it 004000+ 1:4_004008
it 004008 +1:4_004007
) fitd_004007+t4 004006
) fid_004006+1t4 004005
lid 004005 +1:4_004004
flid 004004 +1:4_004003
) 1153_003006 + 113 003007
) 1183 003007+ 13 003008
1i3_003008+133_003009
] 11:3_003009+ 113 003010
) f153_003010+ 13 003011

EYfale- U - i)

Pixel L: 5326.13 6796.85 R:2240.11 6595.48 Photo L:17.842 1.376 R:-19.195 3.793 Ground 2300588.417 1241707.506 869.985usft

Ready Map Scale 222.29 Zoom 1041 Ground 2300588417 1241707506 869985 usft
[ ="

T ) p—— ) T — T —= =
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3D Mouse Setup

Now that your project is loaded and your images are viewable, you now need to make sure

your 3D mouse is working.

Your 3D mouse and 3D emulator should already be connected to your computer and you
should have a green light on your 3D emulator. If not, contact or find a supervisor for help.

Move your 3D mouse in summit. If your images or cross hair are moving, then you are

connected properly.

If nothing is moving, you need to find your 3D mouse in Summit’s Tools options.

- Locate 3D mouse:

0 In summit, go to Tools > options

e

[T Clip Scope

[7] 2D - object elevations at cursor
lze line smoothing

s (@B )

Options 5wt
E] Project I .‘kl Sound | ™ Input Devices
%1'_} File: Locations | E] Main Text | # Snap

= : =

2 3l |£ Bird’s-eye | 0 Main Wiew | = Coordinates | || Lists

[/] Objects  Thickness: o 2
Opacity: 1005

Pairts Size: 30

COpacity: L 100%
V] Text
Selected Objects

51 perffarmance boost
Replace Simplex Fort

Rubber banding

Show CGM vectors for NITF files |:| Mona
Pattem Lines
Export || Import | ok | [ cancel | App

19
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- Select the input device tab.

Opticns \ -7 ]

) Project | 4% Sound | ™Y Input Devices
EJ File Locations | L‘ﬂ Main Text I # Snap
7 8 | & Birdseye | @ MainView | % Coordinates | ] Lists
[V|Objects  Thickness: =~ - 2.0

Opacty: 0 100%
Points Size: ' U 3.0x
Cpacty: - 0 100%

[¥] Text

Selected Objects
[¥] Vertex [- IT] [?

Flune

4
4

[ Clip Scope 5| performance boost

[] 20 - object elevations at curser Replace Simplex Fort

lze line smocthing Rubber banding

Show CGM vectors for MITF files [] Mono
Pattemn Lines

[ Export ][ Import ] [ oK ] [ Cancel ] Apply

Once you selected input devices, you need to make sure you know what 3D mouse
you are working with.

20
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GDOT currently uses the Immersion Stealth 3D mouse (verify your mouse upon
setup). Place a check mark on immersion or Stealth V/E.

Options I -7 =)

2y Fﬁle Locations | @] Main Text I & Snap
'i/ sl ”‘ Bird'seye | @ Main View | & Coordinates I T Lists
li’l'ﬂJEd | 3% Sound | Y Input Devices
30 Mguse Device
= Al

System Maouse wrt?jwcﬁgrhn
DAT/EM Handwheels COM1 i
Immersion or Stealth VVE 2 hd
[T]15M Handwheels COM1 -

I a0

[7] Steatth Z Mouse
[] 2/ Imaging Mouse [ Swap sticks

[ Leica TopoMouse USE

[(GGS SoftMouse
|:| ¥Box One/360 Contraller Touchscreen =
Space Series: vz [ Zoom
[ Grab Exclusive
[ Expart ][ Import ] [ oK ] [ Cancel ] [ Apply ]

21
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Options @

29 File Locations | @] Main Text I # Snap
“ 8l I & Birdseye | @ Main View | Coordinates | T Lists
T Project | 39 Sound | Y Input Devices

3D Mouse Device
= Allow zoom
[ System Mouse with clhutch
[ DAT/EM Handwheels CoM -

Immersion or Steatth V/E 2 -
[115M Handwhesls CoM1 -
[ Ex2000 CoOM1

[] Stealth Z Mouse
[T Z41 Imaging Mouse [7] Swap sticks

[ Leica TopeMouse USE

[(1GGES SoftMouse
[ %Box One/360 Cortroller Touchscreen E
Space Series: vz [ Zoom
[ Grab Exclusive
\
[ Export ][ Import ] [ oK ] [ Cancel ] [ A?Dly' ]
\

NOTE: Move the mouse and see if you are getting movement in summit.

If not, you may need to troubleshoot the COMS. The COMS need to be the same
number but can be moved from com1 through com4. The reason behind this is
because some devices that are connected via USB are already interacting with your
computer on a specific COM and your 3d mouse can’t connect on that COM and
needs a new COM. (after initial setup, this should not need to be done again, first
reboot your CPU if you are having problem before attempting to change COM)
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Options

[ 7 el

EJ File Locations |

.jlj Main Text I

# Snap

72 51 | A Birdseye | @ Main View | 5

Coordinates I T Lists

L|_,"_'_'1] Project | .Ml Sound

| j Input Devices

3D Mouse Device

[] System Mouse |2
[ DAT/EM Handwheels
Immersion or Steakth WVE 2
[T]15M Handwheels
[ EK2000

[] Stealth Z Mouse
[T Z41 Imaging Mouse
[ Leica TopeMause U
[(1GGES SoftMouse

[] ¥Box Ones360/ Controller

Space Series:
[ Grab Exclusive

ComMm1 -

[7] Swap sticks

Allow zoom
with clhutch

Touchscreen
z0m

| o

| o] [somy ]

| Export || Imgégrt ]
/

This number can be changed 1 through 4 and does not have to match the COMS

numbers.

- Every time you change to a new COM, click the [apply button] and test your 3D

mouse for movement. If you still have no movement in your 3D mouse, contact

your supervisor or your I.T. department for assistance. (after initial setup, this

should not need to be done again, first reboot your CPU if you are having problem

before attempting to change COM)
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3d Mouse Button Configuration:

- If you have already mapped your buttons to your 3D mouse, you can bypass this

section.

- To map your buttons to your 3D mouse in summit, go to TOOLS > BUTTON

MANAGER.
":_g Button Manager @
| -'- Space Series I é Foot Pedals | " System | G Touch | -4 ¥Box Controller
@ Softmouse3D or Stealth E/V | M Stealth Z | & 7/ Mouse | e TopoMouse
A
Corfiguration [wr \ "] [ Mew... ] [SEI'u'e ﬂs] [ Delete ] [ Default ]
\
H Type Action > SFV i
1  Generc CAD  Cancel i..
2 Plotter Pick
3 Plotter Zoom In
4 Plotter Zoom Out
5  Plotter Pan left
&  Plotter Pan up =
7 Plaotter Pan right
&  Plotter Pan down
9 Mone
10 Mone
11 Mone
12 Generc CAD  Undo R 1 31 2 4
13 MNone 16
14 Mone
1F  Maone i
\
Export | [ Import | \ \ ok | | cancel | | apply

- Example: the blue n

- Select the correct 3D mouse you are ysing and follow the number layout map to

what you want a specifichutton to be.

bers are 1 hit buttons. Meaning you just click a button once

on your 3d mouseand it will do what action you programmed it to do.

- The red numbers require you to hold red shift then click a red number button to

complete an action command. Same for green numbers require you to hold green

shift then click a green number.
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To change a numbers [commands], first highlight the number on the left then click the plotter

cell.
":3 Buttoen Manager @
I_* Space Series I é Foot Pedals | " ${slem | G Touch | % XBox Controller
@ Softmouse3D or Stealth E/V | -~ Steahy/z | 4 Z/| Mouse | & TopoMouse
/
Corfiguration [C] [ Ney(.. ] [Sa\re Asl [ Delete ] [ Defautt l
#  Type Pction i s5EV b
1 Generc CAD Cancel/Reset/F...
2 Plotter Pick
3 Plotter Zoom In
4 Plotter Zoom Out
5 Plotter Pan left
&  Plotter Pan up =
7 Plotter Pan right
8  Plotter Pan down
9  MNome
10 MNone
11 MNone
12 Generic CAD  Undo | M 1 12
13 MNone 16
;
L 15 None S
Plotter
Coalt Coc ] Coma) [Com)
Plotter Zonm
":3 Button Manager @
| @ SpaceSeits | ol FootPedals | Ty System | [ Touch | - XBaxController
@ Softmouse3Dor Stealth E/V | & Stealth Z | & Z/) Mouse | i TopoMouse
Configuration ’wr \ V] [ MNew... l [Save ﬁs] [ Delete ] [ Defautt l
#  Type Action 53V e
3 Plotter Zoom In
4 Plotter Zoom Out
5 Plotter Pan left
& Plotter Pan up
7 Plotter Pan right
&  Plotter Pan down
5 MNone
10 MNone
11 MNone
12 Generc CAD  Undo
13 MNone
14 Generc CAD |Cancel/Reset/Fir +
15 MNone Cancel/Reset./Finish
16 None 3dline
2d line
3d line stieam
—————————————— Zdline stream
Export Img 3d arc oK Cancel
Cowat ] [Cimidare N\ o] foma ] oo

For GDOT mapping,
want in the drop do

e’re using [Generic CAD] type, and then choose what action you
n list for that number. When you’re finished, select APPLY > OK.
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Keypad Setup

Now you need to calibrate your keypad to work with summit and V8i.

- First, make sure you have an updated keypad layout printout inside your keypad.
- Then in the bottom right corner of your windows task bar, select the show hidden
icons button.

[T flt4_004005+fIt4_004004
[ fit4_004004+flt4_004003
@ fit3_003006+fIt3_003007
@ fit3_003007+fit3_003008
[ fit3_003008+fIt3_003009
[ fit3_003009+fIt3_003010
@ f1t3_003010+ft3_003011

&M X B » B2

1. l M... /fmsz §44Gr..

Map Scale 222.29 Zoom 1.04:1 Ground 2300588.417 }241707.506 869.985 usft

Customize...

- Then right click the SLB keypad blue icon and choose OPEN.
- It should open to the location of the blue icon keypad. If it does not, hover over the

icon and it should show you the file path to locate the file.
e_Workspace\Dategg'd—

Customize...
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- Open SLB Keypad.

£ Datem Keypad Controller - NAGDOT_V8i\Corporate_WorkspacelDatem\Keypad\SLE. dkf EI' =] '@
File Edit View Owerlay Tools Help

Y |4 ¥ & & | 5LB-Lines

v+ JADS [|... \TER/DRAIN||. . DNGS SIGNS UTILITIES BORDERS . EES BARRIER
wim- |\ nle ellite . wrer ans- . wntec| .res ard-|| _gT
Bridge [[4anholi)| mina illboar| Sign mission|[Jrchar rail
Pool Silo Dish Pole |[ pine Trees || Line Lett || Text
wokingl  eh |l gol || iding|l..o0ar| —2gge|| et _ghe ans- || _chae| PEECl pe ard-|{  sqrne
Basin Dish mission Trees rail
Text || Taxt || Text [[sguare|| Text | Sion | Tewt || Pole ||[Tower!| TEXE || Taxt || Tree || Right || Text
.rail || «rop || w@in |y no||-erhea| ™M) _p dei- || isc- || ceme-||. . ailer LJall
ercial Liaht Quarry
Text || Inlet | Taper |[Square|| Sign || gjgn || Tank || pgle ||Tower|| tery || Park Fence
L tent.| .k ||-—rhea .. Tanl| .ard ans- || me-| ailer rhed{ _apmy
Pond mission|| ters Park Wire
Text || Taxt || Patio || Text Text || Light || Text || Tesxt || Text Fence || Text
eat. | FOEH .ire ~IR ater || olf oder
Plant Pole Tower Privacy
Text Signal dydran|| C/L || Toxt |[Course Fence
e =l [ ol 1ain
Tower |([Course Link
Valve Text || Text Fence
wility adio
Tower Gate
Box Text
ity ‘mort

Ready 19 | 5LB-Lines
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-  Then go to TOOLS > DEVICE SETTINGS.

Click the Touchpad button.

I

Device Settings

Taouch Screen

[ 7 el

Keppad -
Serial Port; | COM1 -
@ Touchpad
Android Kewpad
Apply | Cloze

Calibrate button locations

Fleaze select top left button

Calibrate button locations

Fleaze select top nght button

Cancel |

Cancel

¥ - B

Calibrate button locations

Fleasze zelect bottam right buttan

Calibrate button locations

Calibration complete

|

Cancel |

Cancel

On your actual key pad, the sheet of paper should have three red crosshairs on the
corners of the paper. Top left / top right / bottom right. When you press one of the

red crosshairs with your finger, the cal
button location until completed.

ibration button will change to the next
Click OK.

Close.

Important: Don’t close the keypad just minimize.

28




Introduction to Photogrammetry

Mapping

This section cannot actually teach you how to map as mapping entails being able to see the
elevations from the aerial images using the 3D glasses and accurately mapping on the
ground surface. This section however goes over items that should be picked up and
mapping principles to keep in mind.

Features that should be captured:

e Dam, Toe

e Dam, Top

* Headwall/wingwall top

* Paved ditch

* Ditch flow line

* Obscured areas (text also)

e Swimming pool

* Ruins (old infrastructures or what’s left of it)

* Construction boundary (active construction and the text)

e Curb & Gutter

*  Top of Curb

e Bottom of curb, flowline

* Crown of Road (when roadway features are actively being picked up)

* Edge of Asphalt Drive

* Edge of Asphalt Pavement (when roadway features are actively being picked up)

* Edge of Ashpalt Shoulder (when roadway features are actively being picked up)

* Edge of Concrete Drive

* Edge of Dirt Road

* Emergency lane (when roadway features are actively being picked up)

* Edge of Travel Lane (when roadway features are actively being picked up)

* Edge of Lake (text also)

e Terrain point on breakline

* Edge of River (text also)

* Random Terrain point (sparse areas where you know the elevation should be
constant but you can’t see well enough to place breaklines)

* Sidewalk, edge

*  Wall bottom

*  Wall top

* Catch basin (text also)

*  Drop inlet (text also)

* Ditch Taper
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* Golf Course (text also)

* Planted trees (text also)
* Swimming pool (text also)
* Quarry symbol

* Tank/silo

* Buildings

* Houses

*  Mobile Homes

* Playground text

e Underground Storage Tank text (UST)
* Bridge Perimeter

* Cemetery (Text also)

* Parking text

e Trail text

* Barbed wire fence

*  Wooden/Privacy fence

* Chain link fence

*  Qate

*  QGuardrails

* Trailer Park (text also)

e Tree line

* Billboard sign (text also)
* Overhead sign (text also)
* Signs

*  Two-legged sign

e Commercial signs

* Paint striping

*  One Tree

* Deck/Patio

 Wall Top

* Wall fence

* Railroad Signal

* Pole

e LP Tank (text also)

* Railroad centerline

» Satellite Dish (text also)
» Utility box (text also)

* Fire Hydrant
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* Man hole with text
* Gas valve

e Transmission line

* Light pole

e Multi- light pole

* Power pole

* Transmission tower
* Yard light

Things to keep in mind when mapping:

* Verify what zone you are mapping in, Georgia West or Georgia East

* Reference in your limit lines

* Reference in all tie models before you start on your model

*  Check sign out sheet before you start your model

* Review what was done on they tie models before you start your model

*  When drawing in your feature, do not have points exceed 50 ft apart

* Slopes should be drawn with breakline at top and breakline at bottom

* Find a method to approach each model and stick to it as to avoid skipping items, i.e.

0 Where you will start the model (Top right, Top left, Bottom right or bottom
left)
0 When you will do your obscure areas, your 3D areas or your 2 D areas

* No Random or terrain breaks in parking lots unless there is a drop inlet, then you put a
terrain break around the elevation at the drop inlet.

* Ifparking lot has a slope, then put terrain breaks to capture the slope

* Do not label landscape material around playground, i.e. flower beds, etc

* Be careful when snapping

* Driveways and sidewalks should be closed (terrain breaks can snap to either feature to
close off when close to a building

» Label catch basins (TECP) and man holes (M.H.) when doing sidewalks

* Concrete Island that does not have curb and gutter, be sure to capture the bottom of the
island and the top if raised.

* Do not map crown of road in curve areas, only show crown of road in tangent (areas
without curve).

* Use built-in Micro-station function with Google maps to verify areas you are unsure
about from your aerial photo model image.
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This section goes over the instructions on how to Z index your model. Z index is a
method used to make tiny elevation corrections for users who tend to read the ground a
little low or a little high compared to their coworkers. Z index is not used to correct
orientation or errors from bridging, it only brings your reading back in perspective to
the controls measured against.

- To start Z indexing, first you need to know what model you’re working on.

- Once you selected your model in summit’s model tab and you see your images, you

are now ready to begin Z indexing.
- In summit, go to ORIENTATION > Z INDEX.
- A[Z] index point box will open shown below.

# 1 Z Index - 009-~0004, 009~-0003

Point Ground X Ground Y Ground £ *
10510 2019540.058 1103139.805 741,441
10560 2020673.610 1102537.020 756,383
10580 2019845.315 1103890, 545 754,250
10590 2020540, 567 1103573, 108 765,837
10600 2019400, 305 1104235.087 758.679
10640 2019293.860 1104257.935 758.199
100000055 2019495,432 1103249, 235 741,645
100000058 2019490, 118 1103237, 703 741,256
100000057 2019479, 724 1103220.089 741,255
100000058 2019471078 1103227.062 740,822
100000059 2019464.622 1103251, 755 741.438 -
— Measure
Z: Z . _—
Single Measure
Delta: @ Selected
All
Set Clear | | Save... | | Load... | Close |
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There are 2 ways you can Z index, either by selecting multiple points (if available) or single
points. Some models might only have 1 point to measure. When selecting the Z index point/(s),
only select the 5 digit points in the point box (These points are the ground control points and

will be named accordingly to match points picked from aerial photo). They are usually always
the first set of numbers.

- To measure multiple points, in the Measure section, select selected.
- Click the first point and hold shift and click the last point.

r.&zlm-m_?/ﬂﬂgumﬂa // E1

Point / Ground X Ground ¥ Ground Z

N
764,250
765.837

100000055 2019495.432 1103249.235

741645

100000056 2019490, 118 1103237.703 741,256
100000057 2019473, 724 1103220.033 741.255
100000053 2019471.07a 1103227 462 740822
100000059 20159464.622 741,458

Measure
7. 753.199

Delta: @ Selected

Set | [ Clear ] [Saue... ] [%d ] Close

- Now click the measure button.

Note:

If you only have 1 point to measure, you can select [single] measure. Sometimes the Z index

dialog box does not measure all points in [selected] mode and single mode is used in its place to
measure all Z index points for a model.

33



Introduction to Photogrammetry

Once you have clicked the measure button, Summit is going to drive you to the area of that Z
index point. For accurate feedback, you now need to look on the back of the original photos for

that model and find exactly where that point is located before measuring to get the best
possible reading for that point.

Image below is the back of photograph for a particular model to help guide a mapper to the
correct location on a control Z index point.
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When you find the correct location of the Z index point you are measuring, use your 3D mouse
and place z cross hair cursor on the location and use 3D mouse Z wheel to measure the point on
ground level of howyou see it in your eyes.

ks 2224smbm [Acrial] - DAT/EM Summit Evolution - Professional E 009-0004+9_009-0003 [ =8

File Edit View Orientation Tools Imagery CAD Terrain SI D !

CHlea Tap & a@ sz n e e\
0 R0 a0 E0 16 1 @e|oE s BB N @ zr@ws ErRGO
& =30 2 =R Uy GrEw&[HEOAA

Project Box
[T 10_010~0004+10_010-0003
[ 10_010-0003+10_010~0002
[0 10_010~0002+10_010-0001
[ 9.009--0005+8_009 0004
[0 9.009-0004+9_009~0003
[ 9.009--0003+8_009 0002
1) 9 008-0002+9_003 0001
[ 2.002-0009+2_002~0008

7‘/ //H ST T ITT? &% /// e [ 2.002~0008+2_002~0007

p [ 2.002-0007+2_002-0006
/ [0 2.002-0006-+2 0020005
[ 2.002-0005+2_002~0004
/ [0 2.002-0004-+2 0020003
~ 4 [ 2.002-0003+2_002-0002
/

[0 2.002-0002+2 0020001
[ 12.012-0004+12_012~0003
[0 12.012-0003+12_012~0002
[0 12_012-0002+12_012-0001
[ 3 .003~0007+3 0030006
[ 2.003-0006+3_003~0005
[0 3 003~0005+3_003 0004
[ 2.003-0004+3_003~0003
[ 3 003-0003+3 0030002
[ 3.003-0002+3_003 0001
) 4 004-0005+4_004~0004
[ 4.004-0004-+4_004~0003
[ 4 004-~0003+4_004 ~0002
[ 4.004-0002-+4_004 ~0001
[ 5.005-0004-+5_005-0003
[ 5.005-0003+5_005~0002
[0 5.005-0002+5 0050001
[ & .008-0004+3_008 ~0003
[0 & 00800033 008 ~0002
[ & 008-0002-+3_008 ~0001
[ 11_011-0005+11_011~0004
[ 11.011-0004-+11_011~0003
[ 11_011-0003+11 0110002
[ 11.011-0002+11_011~0001
[0 6.006~0004-+6 0060003 U
[ 6.006-0003+6_006~0002
[ 6.006~0002+6_006~000L
[ 7.007~0005+7_007 0004
o7 >

8| X

Fixel L:7483.73 6510.49 R:4369.43 664952 Photo L:43.735 4812 R:6.360 3.144 Ground 2019540.056 1103189805 741.441usft

Ready Map Scale 213.72 Zoom 11 Ground 2019540056 1103189.805 741441 usft

——— T — T T =T =1

Once you think the index point is ground level and measured correctly, click the [pick command
button] on your 3D mouse to accept the elevation measured. To find what your pick button is
on your 3D mouse, go back to 3D mouse button configuration to locate it if necessary.

Once you picked that first Z index point, summit will drive you to the next area for the next Z
index point to be measured. Repeat these steps until all Z index points are measured for your
model.
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- When you measure your last Z index point, you will have your delta reading in the Z

index dialog box appear as shown below.

/

# Z Index - 002~0008, 002~0007 / ==
Point Ground X Ground Ground 2 il
10150 10979534, 731 742,840
10160 1097877.275 743,601
10170 1098667.470 752,922
10180 1098a607.652 750,982
30000170 1099032, 161 736,997
30000172 1099037.516 739,858
30000173 1099037.021 732,989
30000133 1098474, 191 754, 188
30000184 1098505,745 745,979
30000135 2009397, 466 10986863, 597 752,647
30000136 2009394, 737 1098710.632 754,778 =

Measure
7. 750.982
Delta:  -0.324 @) Selected
~ Al
[ Set ] Clear ] [Sa'ue... ] anad... ]

- Click the [SET button] to accept your new Z index

- Click close to close out of Z index dialog box.

In the above example, the delta reading is -0.324 which means this mapper see’s around 3

tenths below the original aerial triangulation setup. If your delta reading is around +/- 5 or +/- 6

tenths difference, contact a supervisor to investigate the model and readings.

Note:

Always remember to go back and Z index periodically throughout the day, at the start of the

day, after breaks, lunch, and etc to make sure you are still mapping with your correct measured

eye sight readings relatively consistent at all times to the ground control.
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Notes
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