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Leveraging Python to Revolutionize the
Production of the Vermont Town Highway Maps

Vermont Agency of Transportation
Esri UC 2013




The Mapping Unit of the Agency
of Transportation has produced
Town Highway Maps since the
first series in 1931, based on a
statutory requirement. The chief
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
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"~ Annual Map Updates

Insiri 18 CERTIFICATE F NIGHWAY MILEAGE
FEAR ENBING FERRUARY o 2801

U st o, i el Vi gy it ey Wi Cheail, sl sl CIRAGENAL, deore Pobamary T8, ML dn
1 prmiant Arvecy & {ramyreriafon. INTiwen Al ITeamng. [ iracd sad | somsenily | aks, Ues Sabonal Life
Daivs, Wmippiler, VT @311,

SR I T The maps are updated annually

' ' ; based on information supplied by
municipalities on a formal Mileage
Certificate. Typically between 50
s B ey and 100 municipalities submit

o changes during any given year.

e e R T e L e L T )

These changes include additions,
alterations, reclassifications and
discontinuances.
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~— Map Production

s B I |

e

Master datasets maintained in oEl
ArcSDE are used to render the - &
highways, structures, mileage /' ||/ |
annotation, shields, and other /2 |/o|
features. -‘

until the 2012 series to generate
the Town Highway Maps. Each
MXD was updated individually to
produce the Town Highway Map.
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~ TheProblem

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

Components of the maps used

. : ears.
VBA, as Esri ends its support of .
VBA this will become All the maps needed to be retooled due to
problematic changes in 9.2 PLTS dynamic text changes.

Every MXD was rebuilt.
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~The Proble

e

TOWN LENGTH IN MILES

MILEAGE REPORTS HWY. CLASS CLASS
3 4

. . 4,050
-- Mileage reports were RTF files generated out of MS Access and 3.750
then insert into the map as an object -- this caused several s
0.440
problems. s
-- 9.2 ArcMap didn't handle inserted objects well, couldn't produce Ve
the maps using 9.2, had to have a PC remain back at 9.1 until 9.3 gggg
came out 1.080
1.600
0.550
-- MS Access connected to the Default table of the SDE road gggg
centerline data - either we had to build a model to copy the data out 0.450
to a personal geodatabase or wait until after the overnight compress 0-550
moved the day's data edits to the Default table. ggzg
1.700
-- Because of the Object - couldn't use script to auto generate the e
PDFs from multiple MXDs, had to go into each MXD and export 0.070
0.220
the PDF 0.350

0.190
0.210

TOTAL 30.440
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~ Solution - Data Driven Pages-or
| Production Mapping???

NO! - There is too much variability in each

map to be able to leverage Data Driven Pages
(DDP) or Production Mapping.

dynamic text D DOVER. WOHAM COURTY - T

Variable Map Scales v
Variable Insets — #, Size & Scale -
Variable Mileage Summary Sizes
Variable Reports -

Class3 & 4

Legal Trail e R M ™
Not_Up-To_StandardS | 4 insets — various sizes —_—
Variable Town Shapes and Sizes e SEENEICE cﬁ;

© dynamic’ _  ess=ee
text
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_Challenges & System Requirements

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

EAST BARNARD INSET SCALE

INSET 2 Bl tool in ArcMap — it wouldn’t limit the report
data to just the map town’s data, also dynamic

TOWN  LENGTH IN MiLEs graphic table didn’t work — the reports were too
DA sophisticated

21 (0.22)

53 (0.08)

91 (0.06) . .

o (0.00) Variable Town Shape, Size and Page Layout

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

fnctnaly Class 4 Toun Highays Need to eliminate annual Retooling

Esri UC 2013 - Leveraging Python to Revolutionize the Production of the Vermont Town Highway Maps — July 11, 2013




~ The Solution - Python

Key Components

VTrans reached out to Data ArcMap Template
Esri Boston for et g

assistance and was
connected with Jeff
Barrette, Product
Developer in Esri’s
Holistic Testing and the
Map Automation teams.
Jeff provided a very
creative and elegant
solution.
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-~ ArcMap Master MXD Template

D) MasterTemplate 36:2Ttest V10 mad - ArcMap - Arcnfo =
Eile Edit View Hookmarks [msent Selection Geoprocessing Customize Windows  Help

Ngas B x .- 179705 - OEEEO v, B
Editor - ! -
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Production Editing = . [ ; : : . B« O E] EMNode Renderer ¢ O £ 2 XMode Renderer "

Snappang- 0 B |0 | g i Spatial Adjustment - :l- £ L <) F L i Labelng = 44 ai <§ <5 “h «x w | <, Maloe Route Event Layer % Add Rowle Exents.. :
Topology: - k % { @i g
Tabile OF Contents ¢ x L O A A A A L L N e e Y e T e e N el e N N NN e N ] -
|3 5 B3
= MainDF .
# O rdsmall_are
¥ O Town [ndex
# B HMS - Anno

+ HMES - Grouped Layears

Gojeze 2 el

© "I E

e o
W omm

¥ Insat]
il B HM5 - Anno
# B HM3 - Grouped Layers

B

@ >

& Inset?
t B HMS - Anng
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& Insetd
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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

LI |
PagelayoutElements

|| oBJECTID® | CTCODE “_E_-
| | 1[0107  |[0.9,0.824.8,34.5,459384 487317,157308,177262 31680] [21.74,21.26,3.24,6.17 468768,470750, 165635, 166680, 12672,"INSET 17
| [ 2[0408  [[0.9,0.924.8,34.5,441051,468576,216649,236607 31680]

| | 3]1018  [[0.3,0.8,24.5,34.5,500486,528247 259145,279101,31680] [21.22,4.11,4.91 B 2, 514u19 515ua.u 271801,272581,63385, “NEWPORT CENTER WNSET 17 [51.0,18.5

[Data Frame X, itions Yposiion: N€1GNt, width, extent, scale] Passible to include

formatted text

Table
- R D X

Pagel ayoutElements

T mset | locatorAndNlorthArrow TextEonsshndLegend
BETS [31.8,10.5]
|

.0,4.0,510151,535447 61766, 80738, 248973 "Insetd Text™] [31.9,10.5]

60,497 300 408254,140026, 141737, 12672 "INSET 67] [31 uﬂ-ﬂ" 10.3765]

3.17,5.05,494246 495061,122148, 122650 6338, "INSET 67 [-4:95:
(Page Layout Elements Tables contlnued)
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~ 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 arcpv, json,

- arcpy.env.overwritefutput = True
Updates data-driven text: e = o e i 0D

L]
#CURRENT - Get GF tool CTCODE walue
inputValue = arcpy.GetParameterhsText (0}

#Function that arranges data frames based on PagelavoutElements table
def arrangeDFs({row, dfName, dfText, dfScaleText, dfScaleBar):
rowInfo = json.loads(row.getValue (dfName) )
df = arcpy.mapping.ListDataFrames (mxd, dfName) [0]
df.elementPositionX = rowInfo[O]

Town Map title block,
production year,
margin text, etc.

df.elementPositionY = rowInfo[l]
df.elementHeight = rowInfol[2]
df.elementWidth = rowInfo[3]
newExtent = df.extent
newExtent.XMin = rowInfo[4]
newExtent .X¥Max = rowInfo[S]

1
2
3
4
3
&
7
8
9
10
11
12
13
14
15
16
17
18
15
20
21

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

newExt .. YMin = rowInfo[&]
newExtent.YMax = rowInfo[7]

ha

df.extent = newExtent
#Must perform second time in 10.0 5P4

SIS

R

> HMax = rowInfol[s]
newExtent.¥YMin = rowInfo[&]
newExtent.YMax = rowInfo[7]
df.extent = newExtent

R
D W m o= m Nk Wk

L kRO

df.=scale = rowInfol[&]
if not dfName = "MainDF":

dfText.elementPositio df.elementPositio

dfScaleText.elementPositionX = df.elementPosition¥X + df.elementWidth
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~Suite of

CO re Dv import arcpy, Toolbox2 Core
n

GeoproceSSing to make map I:::Ipu::alze = arcpy.GetParameterAsText (0)

ctCodelist =[]

I ayo Ut aCCO rd i n g to ctCodelist. append{inputValue})
Pag e Layo UtE I e m e ntS tab I e . Toolboxd Core.mainScript(ctCodelist, mxdPath)

ythOnS Cr | ptS ——

arcpy.RefreshactiveView()

Gateway Scripts: Generate lists of
towns to be mapped by Core.py
ZoomToPage.py
(one town)
ExportToRDE.py raoesise - arooy Serparasresiatenc 0

(batCh Of towns by year ctCodeList = string.split{arcpy.GetParameterAsText {2}, ":"
and |ay0ut S i Ze) Toolbox2 Core.mainScript (ctCodelist, mxdPath, wear)

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

import arcpy, string, ToolboxZ Core

arcpy.RefreshictiveView ()

Esri UC 2013 - Leveraging Python to Revolutionize the Production of the Vermont Town Highway Maps — July 11, 2013




~ HMS Toolbox:

HMS Toolbox: ZoomToPage
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B B View
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HMS Toolbox - .

Elements not used in layout
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~ Other HMS Templates/Scripts

Eleven templates:
Paper size (27 x 36, 36 x 27, 36 x 30, 36 x 36, 48 x 36)
Town, Village, Urban Compact, City

Requires
Additional

Four versions of scripts: Templates

Town, Village, Urban Compact, City

Different templates/scripts facilitated:
Simpler script for most maps (fewer conditional statements)
Legend flexibility
Map rotation, Definition Queries, etc.
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~ Additional Variations

Class 3 & 4 Town Highway Mileage Summaries:

Village Town

TOWN LENGTH IN MILES TOWN LENGTH IN MILES
HWY. CLASS CLASS HWY. CLASS CLASS
No. 3 4 No. 3 4

721
722
T23
724
725
726
T27
728
729
T30
731
732
T33
T34
T35
736
T37
738
739
740
741
742
743
744
745

TOWN LENGTH IN MILES
HWY. CLASS CLASS
No. 3 4 TOWN ROAD NAME

0.07 NORTHRIDGE RD
043 SCHOOL ST
0.10 BRIDGE ST

0.20 CHURCH ST
0.13 HIGH ST
0.16 DEPOT ST
0.05 POST OFFICE RD
0.03 TH 32
CHASE HILL RD

hininG WL Wl
FEN =S B - R N SN U NS

Summarized by Town Highway
Number and Road Name

N=0=DWoOO0O=000000000000000O0
ORNMNNONNON NN OW= =~ 20wk 2= R
MW OO0 SNO0D = EOMNMDWW= =g
e e e e e i I e e == R e e e e = = e
W= MWW= 200 WWha N2 WO N2 OW®
AN MOOD WO~ m=l0==2MmNO 30 R
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__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
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~_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

Esri UC 2013 - Leveraging Python to Revolutionize the Production of the Vermont Town Highway Maps — July 11, 2013




e
—

Multiple Element Layout Manager 10.0v1

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
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 Questions??

Johnathan Croft gy
Johnathan.Croft@state.vt.us VERMONT nrans Town Highway Maps

(802) 828-2600 | Onineap Conter | SieMap | GonlaclUs | Search

Current Current Town Highway Maps

Ke r ry AI I ey Archive Welcome to the VTrans Mapping Unit's current Town Highway Maps.

Each year we generate new maps only for the towns that report changes during that
MAHMIM‘“& year's Mileage Certificate process. The drop-down lists below link to the latest town
highway map for a municipality. The maps from the years 2003-2011 are still valid for

(802) 828-3666 the towns that did not report changes in 2012.

Select by:

By

Sara Mou Iton County: Selecta County.. )
Sara.Moulton@state.vt.us | - _
(802) 828-2109 |

Michael Trunzo

Michael Trunzo@state vi.us
(802) 828-3974

VT Agency of Transportation
Policy, Planning & Intermodal |
R . !
Development Division - BERLIN =
Mapping Unit

Town Highway Maps on-line at the following link:
http://vtransplanning.vermont.gov/maps/town_maps
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