BENTLEY DATA ACQUISITION
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DATA ACQUISITION
Version Requirements

MicroStation V8I/GEOPAK SS2 (.566) or
Power GEOPAK SS2 (.566)

Note: Version .566 is a Bentley update to version .536
(08.11.07.566)

FDOT2010 or FDOTSS2

13

®»esign Training

EXDo



ISSUES AND LIMITATIONS
WITH D.A. SS2

When processing an OBS in D.A., Geodesy is NOT being
applied

D.A. SS2 does not process OBS “Taping”, “SOE”, or
“Eccentricity”

Tolerances and Error Estimates must be set in a
configuration variable or defaults will be used. This

Includes turning on and off the Least Squares
Adjustment.

Use the latest FDOT seed file
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3D vs. 2D

Although a 2D seed file can be used for some purposes,
like creating the 2D TOPORD.dgn survey deliverable,

generally for surveying purposes a 3D seed file should be
used.

If a surface is to be created a 3D seed file is hecessary

The future Is 3D deliverables
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STYLE FILES ARE PRESET
IN FDOT2010

A Style file is the equivalent of a feature table

For Roadway Design the style file is fdote 10.xml or
fdot_ss2.xml

For Right of Way Mapping the style file is fdote_10rw or
fdot_ss2rw.xml

In FDOT software the style files are automatically set by
the configuration.

Remember this Key-in: “dataacquisition redraw”
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MICROSTATION GEOGRAPHIC
COORDINATE SYSTEMS

File Edit Element GSettings | Tools | Utilities Workspace GEOPAK Window Help

# ~ | Defaul - g,ﬂ*%ﬂ'gﬁ:ﬂ'@ﬂ' 0
T3 | N View 1 - Top, Default

- — , = = P - o

e Br-ax- AR QREY Y WERE|SVEE

Database k

A Data Acquisition

Detailing Symbols 2

Dimensions 2

Feature Solids r

Geographic Pli2 1 Select Geographic Coordinate System
Groups ¥ &y 2 Global Positioning System (GPS)
Levels b & 3 Export Google Earth (KML) File
Manipulate ¥ %% 4 Capture Google Earth Image
Measure P& 5 Define Placemark Monument

Mesh P|IEF 6 Synchronize Google Earth View
Multi-lines ¥k 7  Follow Google Earth View
Parametrics » (2] 8 Google Earth Settings

Patterning *l@¥ 9  Play Camera Animation in Google Earth
Eu:uintCIu:uuu:I- ' =i Open as ToolBox
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ACTIVATE DATA ACQUISITION

File Edit Element Settings Tools Utilities Workspace GEOPAK Window Help ”_j &

@'|DE{E‘”“ '|%5E'§5D'EED'QD' :'D?EZZE?'?E
™ |Task5 = X

i Pl |

| 2| | g Tasks e

. | 1 O & J,-;-E -
U PETY & e300 8K sy

><' ? Roundabouts v
fjj L Civil Geometry v
j' @a Acquisition HHEE Y
1 'qH Data Acquisition ol
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ACTIVATE DATA ACQUISITION

v Attributes
File Edit Element 5Settings Tools : Window Help
- = - - — v Primary — —
@ + | |Default - | I:IE g v >Standard o -
| i Main
B _‘_| w Viewl - Top, Default ~ Tasks
R EEE R 7. %@
V! || e Sa s Animation b %8
Qi Base Geometry *
e Cells b
Pal -

Civil Accudraw

r—: Change Tracking

j] Civil Geometry *
Clash Detection *

k Coordinate Systems *

N Curves *

Custom Linestyles

IMensions
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Data Acquisition

& =
Select | Details

L[] Field Books

I Sufaces

=-[¥]./" Feature Styles

i @] Defautt Points
/DM

v
v
v
v
|
[7]../" Roadway Design
..[7", Fiters

200

/" Existing Drainage - DREXRD
: " Existing Topoaraphy - TOPORD
4.7 Bxdsting Ltilities - UTEXRD

X

The D.A. dialogue box and the D.A details dialogue box
will open and can be docked

' Viewl - Top, Default
B~/ AqQUHBO WoEdvd 6

n
[
H

Data Acquisition Details

i= Element List | +* Message Center | ¥+ Adjustment Results
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Design File Settings
Category
Active Angl Import Coordinates As Contr  Mever -
Ac:t::: chlz Control Point Features TRAVICPINS|PK
Angle Readout
T ( 1 Cancel
gt;[[nr Acauisii Link Code Before Feature  True B
R Link Codes TraE
Fence Linking Method Field Lode
Grid Feature Exclusions 1Pj0 PP 3
lsometric Cisable Dynamic Linear Link False
Locks
Snaps ( 1
Stream Data Import ltems 4 Neutral File*x |
:,E:; Unit Use Substitute Strings True
arring s Substitute Strings 115TI1 6 END
Description Separator - 1
Focus tem Description
Select category to view.
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);

] T > o @ 2y
Accept | Add Delete Use Exclude | Reset

Use | Vendar | Title | Filter | FileTypeln | FileTypeOut| Executa | Executa | FormatFi| Argl | Arg2 | Arg3 | Projectio| =

True InRoads InRoads Intermediate File = fund Maone Intermediate Survey ti p

True Landix<ML Landx<ML “xml  MNone Landi<ML

True LeicaDBEX Leica DEX “xct Mone MNone

True TrimbleLinkEngine Trimble Link Engine ~job Mone Mone

True FieldGenius Field Genius =.dbf Mone None

True CAICE Project CAICE Project = ptd Mons LandXML *

True GEOPAK CAICE SRV “srw  CAICESRVY Intermediate

True GEOPAK CAICE KCP “kcp CaicekKCP Intermediate

True GEOPAK CAICE KCM “kem  CaiceKCM Intermediate

True GEOPAK Observation OBS “obs ObsFile MNeutral

True GEOPAK XYZCTL Type T XYz XyzFile Meutral *

True GEOPAK SDMS PRJ File ~.pri SDMS File  Meutral

True GEQOPAK SDOMS PAC File “pac SDMS File Meutral

True GEOPAK SDOMS CAL File *.cal SDMS File  Meutral

True GEOPAK Trimble DC “.dc RawFile Intermediate

True GEOPAK Listz-Sokkia SDR33 14Char  ~.sdr RawFile Intermediate

True GEOPAK TDS 48,95 FS2 “ra5  RawFile Intermediate

True GEOPAK TDS 48,85 FS2 (Australia) “raw RawFile Intermediate

True GEOPAK Geodimeter 500 ~.dat RawFile Intermediate

True GEOPAK SMI Wersion 7 “raw RawFile Intermediate

True GEOPAK SMI Version & “raw RawFile Intermediate

True GEOPAK Leica Data Pro *.gsi RawFile Intermediate

True GEOPAK wildSoft2 GIF-10 =fld RawFile Intermediate

True InRoads InRoads AASHTO SDMS *sdm RawFile Meutral Survey.e Sdms . ti

True InRoads InRoads Topocon FC4 = fcd RawFile Meutral Survey.e Topcon.t

True InRoads InRoads TOS Rwh *re5  RawFile Meutral Survey e Tds tiw

True InRoads InRoads TDS Raw Toraw RawFile Meutral Survey.e Tds . tiw =

True InRoads Mississippi DOT s 4 RawFile Meutral Survey.e MISSDO

True InRoads Comma delimited PtMumMNE bt RawFile Meutral Survey.e ASCI-C

True InRoads Comma delimited PtNumXY  “. bt RawFile Meutral Survey.e ASCI-C

True InRoads Comma delimited PtHumMNE =&t RawFile Meutral Survey.e ASCI-C

True InRoads Space delimited PtNumMNEZ &t RawFile Meutral Survey.e ASCI-S

True InRoads Space delimited PtNum>rZ ~t«t RawFile Meutral Survey.e ASCI-S

True InRoads Space delimited X7 = bt RawFile Meutral Survey e ASCI-S

True ContralCTL Caontral File ~.ctl CoordFile Intermediate

True InRoads InRoads Styles =.xin StylesFile Mone

True GEQOPAK GEQPAK SMD “xml StylesFile Mone

True M MX Styles *pss SiylesFile Mone

True InRoads Surface “dtm SurfaceFile  None

True GEOPAK Surface “.tin SurfaceFile  None

True Lidar Surface “las SurfaceFile  MNone

True LandxXML Surface “xml SurfaceFile MNone

True Mone Surface THYE SurfaceFile MNone

True M Surface “fil SurfaceFile  None

True Raster USGS SDTS DEM Raster 5 “catd.d SurfaceFile  None

True Raster DTED Raster Surface *.dtd SurfaceFile  None

True Raster DTED Raster Surface “.dtl SurfaceFile  MNone

True Raster DTED Raster Surface “.dt2 SurfaceFile  None

True Raster USGS DEM ASCI Raster S = “.dem SurfaceFile  MNone

True Raster SPOT Dimap Raster Surface “.dim SurfaceFile MNone

True Raster ERDAS IMG Raster Surface ~.img SurfaceFile MNone

True Raster TIF Raster Surface = tif SurfaceFile  MNone b
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SETTING UNITS FOR
DATA ACQUISITION

Design File Settings

Category Modify Angle Readout Settings
Active Angle Fomat: (DD MMSS )

-

Colar . e
Data Acqguisition ) 63°30'30
Element Attributes
Fence

Grid {Direction Mode | Bearing |
|sometric

Locks
Snaps
Stream
Views

Woarking Units N27°30°30"E

Focus tem Description
Set the mode used for direction readout.
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SETTING UNITS FOR
DATA ACQUISITION

Design File Settings
Categary | Modify Wardng Unit Settings
Active Angle Linear Units

oK
Active Scale Format: [MU =
Angle Readout L .

) Master Unit: [SLJFH'E}’ Fest b ] Label: e
Ao M L nc
Cnlf:nr Sub Unit: [SLJFH'E}’ Inches ] Label; "
Data Acquisition Accuracy: (0.12 d
Element Attibutes
Fence
Grid _ anced Settings
lsometric
Locks Resolution: 304800 per Distance Survey Foot
Snaps Working Area:  5.59683E+006 Miles
Stream Solids Area: 266877 Miles

Phewes Solids Accuracy:  1.40911E-007 Survey Fes
—— cy ey
Woardng Units ;u

oy -

Focus tem Description

Set decimal accuracy up to six decimal places, fractional accuracyto =
1/2,1/4,1/8. 1716, 1/32, or 1/64, or scientific accuracy up to eight -
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FDOT LOCATION SURVEYING
WORKFLOW FOR D.A. SS2

EFB for Windows field data collection
Process the segment in EFB

Drag and drop the “XYZ” file into the Data Acquisition
tree.

The Data Format dialogue box will pop up. Press the
Accept XYZ CTL Type button to import the XYZ file.

- D.A. will automatically extract the chains for that segment
from the associated “OBS” file with the same name.
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Drag and Drop the “XYZ" File
Data Acquisition X .
S = Organize * | | Open
select | Details * Name Date modified Type
lj_%i _— || 4134851C1D §/18/2009227PM 1D File
[ Sufaces || 4134851C.20 8/18/20092:27PM 2D File
E{F]./” Feature Stes | 4134851C.25D §/18/2009227PM 25D File
: st || 4134851C.CHN 4/720/2003518PM  CHNFile
4.[7]..” Exsting Dreinage - DREXRD || 4134851C.COR 8/18/20092:27PM  CORFile
ee-{¥].” Eisting Topography - TOPORD || 4134851C.CPX 4/20/2009515PM  CPX File
: sg:;”fatﬂgﬂz;n”mm ) 44es1C.CTL 8/18/2009222PM  CTLFile
[Ty Fiters || 4134851C.GEN 8/18/20092:2TPM  GENFile
|| 4134851C.6GEO 8/18/20092:2TPM  GEOFile
L] 4134851C.LSA 8/18/20092:27PM  LSAFile
|| 4134851C.085 6/15/20099:15 AM  OBS File
|| 4134851C.PRE 4/22/200910:26 AM  PRE File
| 4134851C.RAW 4/22/200910:26 AM  RAW File
| 4134851C.RED 8/18/20092:27PM  REDFile
O L] 41348s1CSTP 4/22/2009943 AM  STP File
O [ a3ssicsum 8/18/20092:27PM  SUMFile
|| 4134851C.TAP 3/30/20091:08 PM  TAP File
| 4134851C.XVZ 8/18/2009 227 PM  XYZFile I
4134851C.XVZ Date modified: 8/18/2009 2:27 PM Date created: 8/18/2009 2:27 PM
KYL File Size: 140 KB Offline availability: Not available
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Chains are extracted from the OBS with the
same name as the XYZ file

13
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B= ~ [ @

v

Mame

| ] 4134851A1D
| ] 4134851A.2D
| ] 41348514.25D
| ] 4134851A.COR
| ] 4134851A.CTL
| ] 4134851 A.GEM
| ] 4134851 A.GEO
| ] 4134851 A.inp

| ] 4134851 Akep

Date modified

4/6/201212:56 PM
4/6/2012 12:56 PM
4/6/2012 12:44 PM
4/6/2012 12:56 PM
4/6/2012 12:28 PM
4/6/2012 12:55 PM
4/6/2012 12:56 PM
4,/6,/2012 1:09 PM

46,2012 1:09 PM

Type Size

1D File

2D File

25D File
COR File
CTL File
GEM File
GEQ File
IMP File
KCP File

4/6/2012 12:55 PM

5KB
6 KB
1KE
1 KB
1 KB
21 KB
1KB
4 KB
5KB

LSA File —

TSA
|| 4134851A.0B5

4/6/201212:28 PM OBS File 27 KB
BED 4/6/2012 12:44 PM RED File KB
|| 4134851 A.sdf 476/20121:32 PM SDF File 596 KB
| | 4134851 A.srv 4/6/2012 1:09 PM SRV File 2KB
|| 4134851A.5UM 4/6/2012 12:56 PM SUM File 2KB
M 4/6/2012 1:08 PM XML Document ———————J7 KB

| ] 4134851 A.0VZ 4/6/2012 12:56 PM XYZ File 4 KED
Grouped.xml 4,/6/2012 1:09 PM XML Du:ucumv.mt___,__.——-—ﬂ?ﬁ—
| 41348514 log.bd 4/6/20121:09 PM Text Document 1KB
| | 4134851 B.sdf 4/17/2012 8:30 AM SDF File 660 KB
| | DEFAULT.COM 4/6/2012 12:55 PM COM File 1KB
| | DEFAULT.SD 4/6/2012 12:55 PM 5D File 1KB
| | SOE.DAT 4/6/2012 12:55 PM DAT File 0 KB
.| TEMP.JOB 4/6/2012 12:48 PM Tack Scheduler Ta... 1KBE

-/‘(/D()




Field Books

Continue dragging and dropping segments into D.A. until
all segments have been added to the field book

The field book can be renamed from Default 1 to an
appropriate name

Additional field books can be added by right clicking and
selecting “New...”

Data can be added to the “New field book by right clicking
on that field book.
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POINT SCALES ARE SET BY THE FDOT
XML STYLE FILE

Cells will be brought in at 5 times their original scale
(1"=50).

Line styles for linear features will be brought in at a 1.00
scale factor.

To view the line styles at a desired scale from the Models
pull down, click on Model Properties and set the line style
scale to the desired scale.
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LINE STYLE SCALES CAN BE VISUALIZED
IN MODEL PROPERTIES

Bl -5~ 8 -ME-F~ =~ \t{ 'Q’Mudelpruperties
EFE EF"E'QJ_j %ETJ _d J}' Type: [Design  +| D -
Type 2IX3D Name : Description = Mame: | Default
L Master Mods! Description: | Master Mode!
Bef Logical:
A= v

Line Style Scale: |Global Line Stye Scale | 50.0000(

[] Update Fields Automatically

| 5=
4l

Cell Properties
Can be placed as a cel Cell Type: | Graphic -

[ "] Can be placed as an annotation cel

T R
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CHAIN EDITING

Data Acquisition has tools for building and editing linear
features (chains).

Editing the OBS to add or edit collected chains is also an
option and provides legacy data that can be used across
multiple platforms, including CAICE and Civil 3D.

For Data Acquisition it is a simple process to delete the
field book and re-drag and drop the XYZ segments to
visualize the updated chains
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Hovering over the chain will give you information about
that chain.

u View1 - Top, Default =
B~ AQQRIE | Wan S v iR

W [\|3me; SLP3 4
Feat: SLP
Desc:
Type: GeneratedByPointList
Dtm : DetermineByFeature
Zone:l

Complex Chain ' Line
Level: Slopes_ep

2013
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Right clicking on the chain will give access to chain
editing functionality

u View1 - Top, Default |E||E|@

Br@x-AQ R WBE|H VLG

Quantity Manager

Copy
=1 Move
=1 Scale

% Rotate

ih Mirror

| Edit Linear Feature
Edit Point Features ...
Manage Point List..,

Cenvert to Graphic Linear Feature

! Parallel

D select Al

2 Select None

.o B NNy S S

2013
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Chain editing functionality can also be accessed from the
D.A. tree

Data Acquisition X a1 View1 - Top, Default [=n e

¥ =

Seiect Det_awls =1 ‘:'Jv-;‘( - AR ] RIE -;Jv AR

= Default

= M Field Books
| Defauit 1
[JF;. Data Files
{714 Control Points
+-{/[* Point Features
Linear Features
" AC
7 AP
" BNK
/" BRDG
" BT
" CG
/" C8L
/" DEP
" DwWY
< FNC
/7 FOU
" GRL
/" GRR
" PCULV
/" PWR
" REFL
" RIP

FlElEEEEEEEEEEEREEEE

" TEL

[ WDL
T XSC
V4= Observations
- Sufaces

4[] Feature Styles
~{«[*y Fiters Data Acquisition Details X

{= Bement List | = Message Center | ¥+ Adjustment Results

List

Mame Display | DTM Attribute Feature Attributes Pair | Zone Description Creation Type | VBA Macro Length Field Book Ma -
Default 1
Default 1
Default 1
Default 1
Default 1
Default 1
Default 1 i

Edit selected itemns. 3

SLP3_2 True DetermineByFeature SLP 2
\ SLP3_ 3 True DetermineByFeature SLP i
' SlP3 4 True  DetermineByFesture SLP 4 Finditem. L V2]
DetermineByFeature SLP ] View » ByP
mineByFeature SLP
SLPa True Determin
SLP4_1 True DetermineByFeature

Selection 3

[

Export selected items... L ¥

DG i v v~ [E Defauk Views
Convert to Graphic Linear Feature

plete “ Done Processing change events ) o «d | & |Pointlocator_ep
Convert to Peint List Linear Feature

Manage Point Feature List...
Edit Point Features ... (Y

m
N
rl

5 [k
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The “Link Code” in the chain point list dialogue controls
curvature.

=8 View1l - Top, Default = =
Hr-dHd- A QQRBHSY WBRE| HFATLEGE

Data Acquisition Details T
‘= Element List | = Message Center | ® Adjustmert Results

List

Name Display | Link Code Feature Attributes Pair | DTM Attribute Zone Description Easting Maorthing Elevation WVE -
» G251 True DEFAULT DetermineByFeature 1 2010927.596 532024409 136237 [

G252 True Naone DEFAULT DetermineByFeature 1 2010928199 5952020623 136734 1

G263 True Start DEFAULT DretermineByFeature 1 2010523.620 552015125 136.535

G254 True StartPC DEFAULT DetermineByFeature 1 2010917.740 592018697  136.443

G285 True DEFAULT DetermineByFeature 1 2010810.675  552018.657 136.653

G256 True ArcSingle DEFAULT DretermineByFeature 1 B92017.7 136.683 I8
= R — ArcToAro . —r L . . . R, oo C -

MNonTanPT I
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Selecting “Manage Point List” will allow changes in the
point order

=8 View1 - Top, Default E=1ESE

i > n ~ v i, -0
Add Delete Select | Up Down | Join Break | Transpose

Poirt Featurs
Name
r
5252
G253
5254
G255
5256
G257
Data Acquisition Details G258
= Hement List |+ Message Center | ¥ Adjustment Results G259
List G260
Name Display | Link Code Feature G261
» G251 True ArcPC DEFAULT P
p— G262
G252 True Mone DEFAULT -
G253 True  None DEFAULT G263
G254 True Mone DEFAULT 5264
G255 True MNone DEFAULT G251
G256 True Mone DEFAULT
4

2013
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Features that do not match the Style File will show up in

the D.A. tree in red

Data Acquisiticn

Select | Details

. [ F Default
5-[#]7; Field Books

5T "1' Default 1
.;....J}-‘;_, Data Files
..[¥ % Control Points
—J.J@#, Paint Features

..... 7). CMON
..... /" DEFAULT
----- i’ GYA
..... 7 IRC
----- 7" MEX
----- 7" ML
----- ¥ PINE
----- 7|7 SHF
..... 7] SHRC
----- 7. TELP
----- 7|~ TREEC
----- 7" TREEDA
..... T XMEX

= J&}=. Linear Features
----- 7" BRDG
----- 7" CSL
----- 7).~ FEMCE
----- 7" FNC
----- " PCULY

----- JE= Observations

X[

m Viewl - Top, Default

4 9 ] RIEHS 0| 9=

Mame; FMC1_1

Feat: FEMCE

Desc:

lype: GeneratedbByFomntList
Dt : DetermineByFeature

Complex Chain ' Line
Level: Default

L
Cl¥

bl




SURFACES

Surfaces are created automatically.

The “All Field Books” surface is created by default. This
surface is made up of all data in the database.

Checking the appropriate box in the Surface tree will
show the graphics for that attribute.

Right clicking on the Surface will allow the user to export
the surface to permanent graphics or a TIN file.
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Creating Specific Surfaces

Right Clicking on Surfaces in the DA tree will allow the
user to create a new surface

Creating a surface from a selection set will allow users to
create a surface in a specific area from graphical data in
the current view

Select the desired data, right click on “Surfaces” and
create a surface from the field book selection set

DTM point attributes can be edited by using chain editing
functionality

13
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w Viewl - Top, Default

)

o AR REHG D

Data Acquisition

—

b =

L Lo s
5}15E_|_ |'_

oF w11 L

-

.|
4 L

iy

r

=co)
i

e

|

——d | M | |5
¥

r--'|
L
I

HE 4

2013

Select | Details

=¥ Default
- [¥7; Field

Boaol

/" Composing Elements

Composing Surfaces

/" Features

Spots
Breaklines
15 Trangles

Create Surface...

i _; Q ||

BEle =@ B

' Viewl - Top, Default

Empty Surface
From Field Book... 2
From Field Book Selection Set...

Import External Surface... k
Import From Point Clouds

T » » "
esign Training




Rename the surface, give a side length and change the
“Dissolve Type* to side length

Data Acquisiticn
X =

Select | Details

=-{V|[ Default

=¥ Field Books

=B "' Defautt 1

... Data Filez

% Cortrol Points

<. Point Features

Linzar Features
V1= Observations

Surfaces

Al Field Books

=]

Boundariss
& [slands
& Voids
& EBreak Voids
& Drape Voids

.|| % Drape Boundaries
/" Feature Styles

" Default Poirts

" DTM

" Bdsting Drainage - DREXRD
" Bxisting Topography - TOPORD
" Busting Utilties - UTEXRD

" Roadway Design

.-{@["y Fiters

IR S e e

v
i
ey
ey

Gl
=y
i+
A

2013
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w Viewl - Top, Default

=R 4 Q9 Rl

'ﬁlr\rey Surface
|

Data Acquisition Details

= Hemeptk: Message Center | ¥ I Results

Name Dissalve Type Side Length jangles Breaklines Major Contour | Minor Contour | High Range | Low Range Creation Type | Field Book So
» Bridge Deck  [Sidelength ~| 100 77 3 20 5 2009522.896;  2009819.185; GeneratedByP

Mone
Sliver




The “DTM Attribute” in the chain point list dialogue
controls DTM properties.

w View 1 - Top, Default oo 0O Bl El

Data Acquisition Details X
‘= Blement List | < Message Center | ¥ Adustment Resuls |
List
Name Display | Link Code Feature Attributes Pair | DTM Attribute Zone Description Easting Morthing Elevation VE
FCR7 True Mone DEFAULT_FO DetermineByFeature 2 2009922554 591832152 131765
FCRS True Mone DEFAULT_PO DetermineByFeature 2 200595922 365 591833693 131.689
> FCR5 True Mone DEFAULT_FO 2 591827 252
FCR4 True Mone DEFAULT_FO 2 591820.370
FCR11 True Mone DEFAULT_PO 2009823025 591818.940
FCR3 True  Mone DEFAULT_PO DoMotInclude 2 2009823410 591816438
ca3 True Mone DEFAULT_FO ggﬂ AndBreak 2 2009824058 591816573
BCAT True Mone DEFAULT_FO Breakline 2 2009823658 591818954 07
BCA4 True Mone DEFAULT_PO Void 2 2009823733 591819752 132205
BDR3 True  MNone DEFAULT_FO gr;ap‘xﬂ'g 2 591826375 131795
BOR4 True Mone DEFAULT_FO Boundary 2 591832768 131755
BORS True Mone DEFAULT_FO DrapeBoundary 2 591832065 131783
BDRE True Mone DEFAULT_PD ﬁz‘l';m“r 2 591879628 131244
FCRB True Mone DEFAULT_PO leland 2 131.262
FCR7 True Maone DEFAULT_PD DeterminebyFeature 2 131.765

013
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Create as many surfaces as Is needed.

Data Acquisition X :
m . u View1, Default + O 0 § = @
i = e sl & o O ry M| 0 )
Select | Details Jvarigpv A ] QR %) u .
=[] Default

-7 Field Books

+ Composing Blements
Composing Surfaces

Al Create Surface...

3 Empty Surface
From Field Book...

From Field Book Selection Set...

/" Features

DTMI Import External Surface...
. Bridge Deck Impert From Point Clouds
(W] Feature Styles

202
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A GEOPAK TIN file can be created by right clicking on
the surface name and selecting Export to...

Data Acquisiti
ata Acquisi I-DI"I X u Viewl, Default
4 = =1 . 3 @ o O Cy M T it
Select | Details Lg v o b~ A ]S Rl %) d ) G | \'.-"_ Tﬁv @
o[V Defautt
+ ] -'I'..' Field Baoks
=71 Surfaces

=N Al Field Books
g /" Composing Elements
Composing Surfaces
/" Features

Create Graphics

Vertical Exaggeration...
Export to...

..... Delete
..... V| T TRanges MX modelfile

Land XML

----- B Holss

----- Major Contours
----- Minor Contours DTED file
----- Boundaries

----- & lsland

----- & Voids

----- & FBreal Voids

----- & Drape Voids

----- & Drape Boundaries
-] Bridge Deck

+-[7]./" Feature Styles

L%y Fiters

200
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Creating Surfaces from LIDAR

At the request of the Missouri DOT, Bentley has come up
with a specific workflow for creating a surface directly
from a classified LIDAR LAS file using Data Acquisition

In the D.A. tree, right click on “Surfaces”
Create Surface
Import External Surface...
Import LIDAR LAS

13
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Create a new surface by Importing a LIDAR LAS file

Data Acquisition
+= “T
Select | Details

-7 Default
..... ¥17; Field Books

+,; 7 Feati Create Surface...

e

X o Viewl - Top, Default

» Empty Surface

From Field Book...

From Field Book Selection Set...
Import External Surface...
Import Frem Point Clouds

Br-rad¥-AQRQRMHI VWEH|HTRE

-

Import GEOPAK TIN
Irnport InRoads DT
Import MX Surface
Import LandXML Surface
Import Caice X¥#

Import Lidar XYZ
Import Lidar LAS

Import Raster
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Choose the LAS file to import

;
1= Recent Places

= Libraries
@ Documents
d‘i Music
[ Pictures
5 Subversion

E Videos

1M Computer
&, 0sDisk (C:)
ca Data (D)
o ecso (VWDotscoecD3) (L)

File name: LID2011_56499_M.LAS

P
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M Open
’l ”\,_JF | . %= Data(Dx) » 2013_Design_Expo » DA _Project » LIDAR » Suwannes - | +y | | Search Suwannee = |
Organize = Mew folder = » [ @

< Favorites Mame Date modified Type
Bl Desktop . Project_Reports 6,/5/2013 9:04 AM File folder
J4. Downloads | LID2011 56499 _M.LAS 9/23/2011 431 PM  AutoCAD Lay

LID2011 57581 _M.LAS

2/4/2013 11:02 AM

1 |

AutoCAD Lay

v [Lidarfne (*.Jas)

| Open | ’
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Creating Surfaces from LIDAR

The Lidar LAS import dialogue box is used to filter the
LIDAR data

Choose the appropriate classifications to create a surface
Always use the “Tin Filter”

Input the Z Tolerance

Always use the “Coarse” option

Always use “Reinsert Points” option
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Creating Surfaces from LIDAR

What is the “Z Tolerance” ??7?

Bentley defines the Z Tolerance as being %z the
acceptable vertical error for a project with vertical error
being the vertical distance @ 95% confidence level of the
maximum point spacing

NSSDA on Vertical Accuracy: “If vertical error is normally
distributed, the factor 1.9600 is applied to compute linear
error at the 95% confidence level”

Therefore NSSDA defines Vertical Accuracy = 1.9600 x

N Root Mean Square of the Elevation (RMSE)
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FGDC-STD-007.3-1998

Natlonal Spatial Data Infrastructurs

Geospatial Positioning Accuracy Standards
Part 3: National Standard for Spatial Data Accuracy

Subcommittee for Base Cartographic Data
Federal Geographic Data Committee
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Vertical Accuracy

Let:

RMSE, = Sqﬂ[E(Zmi - Zenea i) /0]
where

Z 4.; 15 the vertical coordinate of the 1 th check point 1n the dataset.

Z e 15 the vertical coordmnate of the 1 th check point in the mdependent source of higher accuracy
n = the number of points being checked

11s an mteger from 1 ton

It 1s assumed that systematic errors have been eliminated as best as possible. If vertical error 1s
normally distributed, the factor 1.9600 15 applied to compute linear error at the 95% confidence level
(Greenwalt and Schulitz, 1968).| Therefore, vertical accuracy, Accuracy,, reported according to the
NSSDA shall be computed by the followmg formula:

Accuracy, = 1.9600 *¥RMSE_.
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Choose the LAS file to import, choose classifications, set
settings, Z Tolerance and click the “Filter” button

Lidar LAS (]
v ]
Accept
Select Features:
|UnClassified
(Ground
LowPoint

Water
Cverap

Filters

Fitter Option Tolerances

(7 Tile Filter 7 Tolerance: @

@ Tin Filter

(™) No Filter (™) Fine
Reinsert Points

Point Features Before Filter: ..

o
3
8

Point Features After Filter: ...
Reduction %

&
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Point features are reduced by the filter. Click the
“Accept” button to create the surface.

Lidar LAS | &3

&
Accept

Select Features:

UnClassified
Low Pairt

Crverap

Fitters
Fitter Option Tolerances
() Tile Filter Z Tolerance:  0.31
i@ Tin Filter i@ Coarse
) No Filter i©) Fine

Reinsert Points

Point Features Before Filter: 1573551

Point Features After Filter: 561436
Reduction %: &4 3213516051538

DPesign Training

EXpo



B

Right click on the surface to Create Graphics or to export

the surface to a GEOPAK TIN

Data Acquisition
o' =

Select | Details

=+ Default

..... 7] '.'-; Field Books

= 7
5.7

1-[J™, Fitters
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Surfaces
LID2011_H6458

Compasing

.. Compasing
/" Features

Spots
Brealklir
Triangle
Holes

Majar C
Minar C
Boundanes
I=land

Voids

Break Voids
Drape Voids
1]

Drape Boundaries
+J /" Feature Styles

e w Viewl - Top, Default

B @] A ]S SO

Create Graphics
Vertical Exaggeration... [
Clip by Polygon... »
Append External Surface

Merge External Surface

GEOPAK TIM
InRoads DTM
MX maodelfile
LandxML
DTED file

Export to... »
Delete
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CREATING FDOT SURVEY
DELIVERABLES

Creating the GDTMRD file can be done using GEOPAK
and the TIN file created from D.A.

Creating the DREXRD, TOPORD, and UTEXRD files can
easily be done by “visualizing” the graphics using the
level display filters

Individual features can be visualized using the feature
styles in the D.A. tree

Check to visualize, uncheck to turn off visualization of
groups or individual features
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CREATING FDOT SURVEY
DELIVERABLES

To visualize the DREXRD, TOPORD or UTEXRD
elements select the appropriate filter in the level display
manager

To create the DGN file put a fence around the elements
In the view

Type in the Key-in box “fence file” and the windows
“Save As” dialogue box will open so a file can be saved

Type In a file name and press “Open”. The dialogue box
will close and then you must click on the view to accept
the creation of the file
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CREATING FDOT SURVEY
DELIVERABLES

Note that if this is a 3D TOPORD.dgn file a 2D file must
be created as the final deliverable

Close the current Data Acquisition project file and open
the new 3D TOPORD.dgn file.

Click on File>Export>2D... to create the TOPORDO1.dgn
file

As In any survey deliverable normal MicroStation editing
will be necessary to complete the deliverable for delivery

to design
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CREATING FDOT SURVEY
DELIVERABLES

File | Edit Element Settings Tools Utilities Workspace GEOPAK Window Help \.‘_j - D :;j LX) =\‘§1 ﬂ I u c ? E - J - :;‘j 3~ Q - Zﬁ - g - Q - ﬁ;] - (1; _J. @ ]
o 0
)

3 tew. W EE R e

Open... Ctrl+0
i Close Ctrl+W i’F‘
; EH Save Ctrl+S
g Save As
i Compress 3
| saveSettings Ctrl+F

‘3 Item Browser
4 Project Explorer
;] References
g Raster Manager
743 Point Clouds
E Models

w3 Publishi-model...
Import 3
Export »| DGN, DWG, DXF...
Print Preview IGES...
| Print e | EEEEE
1%z Print Organizer BEEEAE
CGM...
MR Step AP203/AP214...
[ Properties Alt+Enter VRML World..
| & Protection F STL..
| Send.. SVG...
1 SAFDOT\LOCATION\DA_Projects\552_Processed\d4134851\Topord3D.dgn R
2 S\FDOT\LOCATION\DA.Projects\S52_Processed\4134851\ TOPORD0Z.dgn CBJ...
3 SAFDOT\LOCATION\DA,_Projects\S52_Processed\d134851\4134852.dgn Sl
[ 45\FDOT\LOCATION\DA_Projects\552_Processed\4134851,TOPORDOL dgn ErrglEmin-
| 5S\FDOT\LOCATION\DA_Projects\S52_Processed\4134851\BridgeD2.dgn Lrlgite
U3D...

6 SA\FDOTA\LOCATION\DA_Projects\552_Processed\4134851\4134853.dgn
7 SAFDOT\LOCATION'DA_Projects\552_Processed\413485114134851.dgn Visible Edge
& SA\FDOT\LOCATION\DA_Projects\41348514DA4134851.dgn

9 SA\FDOTYLOCATION\GeoPAK_Projects\4134851_CTLY\GP4134851.dgn
10 SAFDOT\LOCATION' GeoPAK_Projects\4134851_XML\4134851.dgn

Exit
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CREATING FDOT RIGHT OF WAY
DELIVERABLES

In Data Acquisition there is no need to re-import or
massage data to go from Surveying deliveries to Right of
Way deliveries even though levels, cells, line styles and
attributes are significantly different

Change the FDOT Menu bar configuration from
Roadway Design to Right of Way Mapping

Re-open the DGN file and type into the Key-in box,
“dataacquisition redraw”
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The R/W Style File is automatically attached. Type in the
Key-in box “dataacquisition redraw”

Data Acquisition

4 =
Select | Details

af
0 Field Books

Surfaces
/" Feature Styles
7" Control Survey
7" Default Point
711/ Bxising Drainage
7)./ Existing Monmuments
{7/ Existing Topoaraphy - Other
[7]i" Bxisting Topoaraphy - TOPORW
7" Bxisting Utilties
7./ Misc - Note
7)./ Right of Way Mapping
¥

7

7
-

7

-[J" Fitters

X

7 Key-in

2@33

Ty » 3w
esign ﬂ'mn{n 7

u View1 - Top, Default
B-ax- AR UG WEL S 926




CREATING FDOT RIGHT OF WAY
DELIVERABLES

The “dataaquisition redraw” Key-in will apply the current
Style File features

Note the differences are not immediately apparent
however, they include:

R/W style monuments

Some cells have a mask

Many of the “dashed” lines for existing point features
are now solid lines

Some custom line styles like railroad centerlines are
different in right of way
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Creating The TOPORW Flle

Note the difference in Categories

The TOPORW can be visualized by checking the
categories in the D.A. tree structure

Check the box for Existing Topography
Check the box for Existing Monuments

All other boxes should be unchecked unless the
feature Is desired to be included in the TOPORW File

The process for creating the TOPORW deliverable is
Identical to creating the TOPORD (Use “fence file” and
then export to a 2D)
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IMPORTING CAICE PROJECTS

Data Acquisition will accommodate importing CAICE
projects

Choose the appropriate configuration (Roadway or
Right of Way)

Choose the appropriate seed file

Drag and drop the CAICE PT4 file into Data
Acquisition
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All points and survey chains are imported into Data
Acquisition

e
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Creating a boundary with a closed polygon will set limits
to the DTM

e

esign Train ing



To Import a CAICE Surface, right click on Surfaces and
Import the CAICE XY# file

Data Acquisition X

u View] - Top, Default

b =

Select | Details

=-{¥/|f Defaut

2. [9]7 Field Books

5. [V] [ Defaut 1

JF;. Data Files

- [714 Control Points

+J ¥, Poirt Features
47}, Lingar Features
Observations

-1

5707 Fea Create Surface... » Empty Surface
+J : Lerameramts From Field Bock...
H-W OTM . -
= isting Drainage - DREXAD From Field Book Selection Set...
1],/ Eisting Topography - TOPORD Import External Surface... Import GEOPAK TIN
4] Bdsting Ut||n|e§-UTEXHD Import From Point Clouds Import InRoads DTM
+-[¥]/ Roadway Design

lllll 7%, Fier Import MX Surface

ehebdl Surface

Import Caice XY#

ar ¥

Import Lidar LAS
Import Raster
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Right click on Boundary in the surface tree and “Import
Selection”

Data Acquisition X }
| - W Viewl - Top, Default — [
Sellect Det_ails g~ \:J_ - & @ 9 Rk ..'.L M EE ST —

=¥ Diefault
: N

71 Defaut 1

[P, Data Files
@14 Cortrol Points
;. Point Features

. [Jk= Observations

= Surfaces

5] All Field Books

DTM

/" Composing Blements
Composing Surfaces

/" Features

..... Spots

..... Breaklines

..... JliZ Trangles

..... B Holes

..... Major Contours

Minor Contours

..... &
----- & \oids
..... & Break Voids
..... & Drape Voids
..... & Drape Boundaries
/" Feature Styles

7]./" Default Points

7). DTM

7)./ Bdsting Drainage - DREXRD
W

W

W

Import Selection

/" Bxisting Topography - TOPORD
/" Bxsting Ltilties - UTEXRD
/" Roadway Desian
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The DTM is limited to the selected boundary

Data Acquisition
) H

Select | Details

=& Default
=l 73 '.'-_I- Field Books

S-[¥1[] Defautt 1

% Data Files

w4 Cortrol Poirts

'+ Point Features

; 7, Linear Features

i k= Observations

=0 Surfaces

| All Field Books

=[]« DTM

; /" Composing Elements
Composing Surfaces

/" Featurss

..... Spots

..... Breaklines

----- Y|l Trhangles

..... B Holes

..... Major Contours

..... Minor Contours

..... Boundaries

----- & |sland

----- & \Voids

----- & Break Voids

..... & Drape Voids

..... & Drape Boundaries

/7 Feature Styles

" Default Poirts

" DTM

" Bxisting Drainage - DREXRD

" Existing Topography - TOPORD

" Existing Utilities - UTEXRD

-[¥]..”" Roadway Design

----- V[ Fitters

bl
:
+
iy
¥
&
:

HEEEEE
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EXPORTING POINTS AND CHAINS TO
GEOPAK

Data Acquisition is a work in progress

At some point a left turn must be made and data moved
to GEOPAK

SS3 will have improvements over SS2 and the left turn
will be further down the road

Eventually there may not be a need to use GEOPAK for
surveying purposes
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EXPORTING POINTS AND CHAINS TO
GEOPAK

Right Click on the Field Book in the D.A. tree and select
“Export to>GEOPAK Format”

The format is a GPK file

Point and survey chain features along with descriptors
will be included
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