Leveragmg Python to Revolutlonlze the
Production of the Vermont Town Highway Maps

Vermont Agency of Transportation
Mapping Section



The Purpose

The Mapping Section of the
Vermont Agency of Transportation
has produced Town Highway
Maps since 1931, based on a
statutory requirement. The main
purpose of these maps is to
document highway classification
and mileage of town highways for
use In calculating State Aid for
town highway maintenance. The
Highway Mapping System (HMS)
IS the tool used to create the maps.

http://vtransplanning.vermont.gov/maps/archive



Annual Map Updates

Districs 3 CERTIFICATE OF HIGHWAY MILEAGE
YEAR ENDING FEBRUARY 18, 2015
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The maps are updated annually
based on information supplied by
municipalities on a formal Mileage
Certificate. Typically between 50
and 100 municipalities submit
changes during any given year.

These changes include additions,
alterations, reclassifications and
discontinuances.

The mileage summary feeds the
Certified Public Highway Mileage
Report.



Map Production

Master datasets maintained In // "-‘,' .” Z
ArcSDE are used to render the = | |
highways, structures, mileage | :1 54
annotation, shields, and other /|| {7
features. | '}1 | (‘ ’/ ’f "

319 individual ArcGIS project files
(MXD’s) were used until 2012 to
generate the Town Highway Maps.
Each MXD was updated individually.




The Problem

Esri software upgrades broke
previously created MXD's,
requiring the overhaul and
rebuilding of each MXD to
create the same Town Highway
Map. Key issues included
Inserted Objects, such as the
Mileage Reports and Dynamic
Text through PLTS not
supported the same way from
one version to the next.

Components of the maps used
VBA, and Esri was ending
support for VBA, which became
problematic

dynamic text missing ey

In 2007, about 100 MXD’s using Arcinfo
9.1 were rebuilt for that year’s production,
plus another 100 in preparation for future
years.

All the maps needed to be retooled due to
changes in 9.2 PLTS dynamic text changes.
Every MXD was rebuilt.



The Big Problem - Mileage Reports

TOWN LENGTH IN MILES

The Mileage Reports and Summaries on each Town Highway Map HWY. CLASS CLASS
was generated from MS Access as an RTF file that was then added oy 350 *
to ArcMap via a linked object. 3.750

2.950

1.200
This allowed great formatting, but bad forward compatibility. Each 0.440

: . . 0.060

version would break the links and the objects would be lost,
creating a huge amount of work to re-add the Mileage Report as an R0
object. 2.520

0.950

1.080
There was also the issue that MS Access connected to the Default g
table of the SDE road centerline data, so either we had to build a 8'%8 (1.340)
model to copy the data out to a personal geodatabase or wait until 0450  (0.070)
after the overnight compress to occur, which moved the day's data O o)
edits to the Default table. To much latency in the Mileage Reports. ggzg

1.700
Because of the Object — a script to auto generate the PDFs from T
multiple MXDs could not be used and each map had to be g.gg
manually exported. 0.350

0.190
0.210

TOTAL 30.440




Solution - Data Driven Pages or
Production Mapping?

NQO! - There is too much variability in each map

to be able to leverage Data Driven Pages or
Production Mapping.

dynamic text e cows s oo

Variable Map Scales
Variable Insets — #, Size & Scale
Variable Mileage Summary Sizes
Variable Reports -
Class 3 & 4
Legal Trail
Not-Up-To-Standards
Variable Town Shapes and Sizes




dynamic text smmp DOVER, WINDHAM COUNTY - 2010
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dynamic text e WHEELOCK, CALEDONIA COUNTY - 2011
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Challenges & System Requirements

EAST BARNARD

INSET SCALE

INSET 2 1:12672

TOWN LENGTH IN MILES
HWY. "NOTUP TO
No. STANDARD"

18 (0.10)
(0.22)

(0.08)

(0.06)

101 (0.08)
TOTAL 0.54

* The sections of the town highways listed
above are legally Class 3, but have been
deemed "Not Up To Standard" and are
functionally Class 4 Town Highways

The Solution needed to accommodate the
following requirements:

Multiple Insets — MPS-Atlas and Data Driven
Pages couldn’t handle them

Mileage reports — couldn’t use the reporting
tool in ArcMap — it wouldn’t limit the report to
a single town’s data, also dynamic graphic
table didn’t work — the reports were too
sophisticated

Variable Town Shape, Size and Page Layout

Need to eliminate annual Retooling



The Solution — Python

VTrans reached out to Key Components
Esri Boston for
assistance and was . bata ArcMap Template

connected with Jeff
Barrette, Product
Developer in Esri’s
Holistic Testing and the
Map Automation teams.
Jeff provided a very
creative and elegant
solution.

The Solution - A Python
Script based tool suite
and Template MXD.
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Page Layout Elements Table

Each record represents the layout specifications for a map, and each
field contains the layout parameters for a Data Frame or other layout

element within that map.
Town

Table
G- B O

PagelayoutElements

| | osscrio- fcvcooe| 00000 MaoF ) 00000000000owmset 000 |
| | 1]0107  [[0.9,0.9,24.8,34.5,459394,487317,157306,177262,31680] [21.74,21.26,3.24,6.17,468768,470759, 165635, 166680,12672,"INSET 1] [17.45.21
| | 20406 [[0.9,0.9,24.8,34.5,441051,468976,216649,236607,31680] [24.9,17.38,7.48,9.61,448381,451312,222621,224503,12000,"INSET 1]

| |  3]1016  [[0.5,0.9,24.8,34.5,500486,528247 259145,279101,31680] [21.22,4.11,4.91,6.28,514819,515830,271801,272591,6336,"NEWPORT CENTER \nINSET 17

[Data Frame X osition: Ypositions N€1GNt, width, extent, scale] BBesible to include

formatted text

Table
2% BR DS x
PagelayoutElements

| mset6 | LocatorAndNorthArrow | TextBoxesAndLegend | Reports | Year| Layout]

e I@teios ___ [(4960262311151585152015 __|[202401.2017055240400,1236) %62
| f<Ner> 19108  [[-4.96,026,151.56.851.512.4520.7] [1.5,24.0,2,7.05,23.83,40.0,13.65,1.5,6.78] (2012 [36x27
| [ 151.0,1.5,3.0,4.0,510151,535447 61766,30738,248973, "Inset6 Text] [-4.96,0.26,2.0,1.5,2.0,3.94,1.5,10.33] [2.0,24.0,1,6.28,23.83,51.0,17.08,6.39,18.21]
|| 151.0,5.02,3.75,2.68,497389,498254,140526,141737,12672,"INSET 6] [-4.96,0.26,2.0,1.5,7.7,1.5,12.19,1.5] [2.0,18.13,3,2.0,10.16,9.53,24.45,13.0,23.93] 36x27
| |110.5521.63,3.17,5.05,494246,495061,122148,122659,6336,"INSET 67] [-4.96,0.26,2.0,5.67,2.0,8.07,2.0,1.5] [2.0,24.0,3,2.0,16.0,8.5,20.0,51.0,23.93] [2012 [ 36x27

(Page Layout Elements Tables continued)




Python Scripting
Can produce individual maps or batch production of PDFs
Updates CTCODE (town) in layer definition queries

Moves layout elements according to properties saved in Page Layout
Elements Table (moves unwanted elements off the page)

import arcpy, json, os, sys5, time

arcpy.env.overwriteOutput = True

U pd ates da‘ta_d r i Ve n text: relPath = os.path.dirname (sys.argv[0])

#CURRENT - Get GP tool CICCDE value
inputValue = arcpy.GetParameterfhsText (0)

I OWn Map tltle bIOCk’ #Function that arranges data frames based on PagelayoutElements table

def arrangeDFs(row, dfName, dfText, dfScaleText, dfScaleBar):
rowInfo = json.loads(row.getValue (dfName}) )

p rOd u Cti O n year’ df = arcpy.mapping.listDataFrames (mxd, dfName} [0]

df.elementPositionX = rowInfo[l]
df.elementPositionY = rowInfo[l]

margin text, etc. T

df.elementWidth = rowInfo[3]
newExtent = df.extent
newExtent .XMin = rowInfo[4]

Reads mileage data from
primary data, processes
it, and updates “Mileage
Report” text elements

R

10.0 5

k3 B Ry B

. KMax = rowInfo[5]
newExtent.YMin = rowInfo[&]
newExtent.YMax = rowInfo[7]
di.extent = newExtent
df.zcale = rowInfol[g&]
if not dfName = "MainDF":

(=R T- e TaE I R Y SR P ]

i b Ry bR

dfText.elementPositio df.elementPositio

dfScaleText.elementPosition¥ = df.elementPositionX + df.elementWidth



Suite of Python Scripts

CO re pv import arcpy, Toolbox2 Core
.

- mxdPath = "CURRENI"

GeoprOceSS|ng to make map inputValue = arcpy.GetParameterAsText (0)
Ia‘yOUt aCCO rd i ng to zgggcdi:ii:z.:lgll:wend(inputValue)

Pag e LayO UtE I e m e ntS tab I e . Toolbox2 Core.mainScript(ctCodelist, mxdPath)

arcpy.RefreshictiveView()

Gateway Scripts: Generate lists of
towns to be mapped by Core.py
ZoomToPage.py
(one town)
ExportToPDF.py i sy 1 SO TR

year = arcpy.GetParameterAsText (1)

import arcpy, string, Toolbox2 Core

(batch Of towns by year ctCodelist = string.split(arcpy.GetParameterAsText(2), ":"

Toolbox2 Core.mainScript(ctCodelist, mxdPath, year)

and layout size)

SetLayoutlnfo.py
Inserts or updates page layout information for a map in
PagelLayoutElements table based on current mxd layout.

arcpy.RefreshlictiveView()
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County-Town Code: 0406 ESSEX, CHITTENDEN COUNTY - 2012
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ESSEX, CHITTENDEN COUNTY - 2012
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ROYALTON, WINDSOR COUNTY - 2012
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Other HMS Templates/Scripts

Eleven templates:
Paper size (27x36, 36 x 27, 36 x30, 36 X 36, 36 x 48, 48 x 36)
Town, Village/Urban Compact/City

Requires
Additional
Templates

Two (slightly different) versions of scripts:
Town, Village/Urban Compact/City

Different templates/scripts facilitated:
Maps with different page sizes
Maps with different summary tables



Additional Variations

Class 3 & 4 Town Highway Mileage Summaries:

Village Town

TOWN LENGTH IN MILES TOWN LENGTH IN MILES TOWN LENGTH IN MILES
HWY. CLASS CLASS HWY. CLASS CLASS HWY. CLASS CLASS

No. 3 4 TOWN ROAD NAME No. 3 4 . 3 4
30 007 NORTHRIDGE RD 2 021 1 082
32 043 SCHOOL ST 3 025 039
33 0.10 BRIDGE ST 4 029 006
34 020 CHURCH ST & 015 010
35 013 HIGH ST : 017 . 022
36 016 DEPOT ST 0.21 5 0.05
53 0.05 POST OFFICE RD 0.33 0.31
54 0.03 TH 32 0.43 : 0.11
54 (0.12) CHASE HILL RD 0.09 ' 018
0.15 027
012 . 055
0.15 011
0.34 057
5 . 18 0.07 031
Summarized by Town Highway 050 o
' 0.50 5 0.06
1.22 0.07
Number and Road Name 0.0 s 013

0.20 ) 018

3.20 038
008 20 1 039
1.25 055
0.23 015
1.25 : 072
2.05 . 0.34




The Transition — Building New Maps

Two approaches used to upgrade to the new system:

Extract size, position, and extent of the Main Map and Inset
data frames from the mxds of recent editions of Maps:

Python script opens mxd, obtains desired parameters, and provides a
string output that can be copied and pasted into PageLayoutElements
table

Start from scratch to develop layout:

Open template, select town, and run HMS script to create a default layout

Manually set Data Frame extents and move elements to desired layout
positions

Run a script that dumps updated layout parameters into
PageLayoutElements Table



Benefits of the New HMS

One Core MXD Structure and Scripts
Data driven reports — If Data Is correct, Report is correct

Significant efficiencies and cutting 2 months out of the
process

More Rigorous QA/QC on data and full use of data

Resolution of 1ssues in data that we didn’t know existed

System should be compatible with the next version of
ArcGIS and works at the ArcView level (ArcGIS Basic)

Implemented the new system and produced the maps faster
In 2012, than In a standard year with the old process



Multiple Element Layout Manager 10.0 v1

The ESRI Map
Automation Team has
posted a developer sample
on the Resource Center.
So, you too can leverage
Python to generate a
custom map series.

The Multiple Element
Layout Manager 10.0 v1
provides the same Python
functionality that is used
to generate the Town
Highway Map Series.

http://esriurl.com/5907



http://esriurl.com/5907

([
Questions???
Johnathan Croft H;i;wv:;..:a;::. pk;mk: T:IvmeT |
Johnathan.Croft@vermont.gov &

(802) 828-2600 PN
VERMONT

Online Map Center Contact Us

VTrans Town Highway Maps

Agency of Transportation

Michael Trunzo
Michael. Trunzo@vermont.gov Current
(802) 828_3974 Archive

Current Town Highway Maps

Welcome to the VTrans Mapping Unit's current Town Highway Maps.
In 2014, a full set of town highway maps were produced which replace the previous

editions of the maps. The drop down menus below lead to the latest town highway
map for a municipality and notes the year of the map in its filename.

I( Q I l All the scanned maps are also available through a FTP interface, through the following link:
e rry ey fip:/itransmaps.vermont.gov/Maps/

KEI’I‘Y.AHGY@VGI‘H]OHt. gov Select from ONE of the following options:

(802) 828_3666 Bge?eogl:%ounty._ BSeT:gn; Town... v

FAIR HAVEN U.C.
| FAIRFAX

FAIRFIELD - -
FAIRLEE right © State of Vermont. All rights reserved

Sara Moulton olicy =2 Privacy Policy
FERDINAND lil

Sara.Moulton@vermont.gov FERRISOURGH 3

(802) 828-2109 GEORGA

GLASTENBURY

GLOVER
GOSHEN

GRAFTON

VT Agency of Transportation GRANBY

GRAND ISLE
GRANVILLE

POliCY, Planning & Intermodal GREENSBORO

Development Division - GROTON viLAGE
Mapping Section : . o
Town Highway Maps on-line at the following link:

http://viransplanning.vermont.gov/maps/town maps
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