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5.0
Overview

About SDI

The Spatial Data Interface (SDI) component of Infra was developed to help the user manage and maintain spatial data within the Infra application.  The target user of this toolset is the spatial data manager, who may be a GIS Specialist or a user  from a functional area (e.g., Engineering or Recreation).

To integrate spatial data into Infra, the  data must meet basic requirements.  A link must be established between the spatial data and Oracle tabular data, and the spatial data must be of accuracy and integrity equal to the tabular data.  The SDI toolset was developed to facilitate these requirements.

SDI is a modified version of the Topological EDiting System (TEDS), developed by the University of Tennessee for the Federal Highway Administration and promoted as a toolset for Route Spatial Data Preparation.  The TEDS interface is a generic toolset with functionality across the board for GIS data preparation and maintenance.  SDI built upon the basic functionality of TEDS and added  tools for spatial data management within Infra.

SDI is primarily a front end to ArcEdit, with  tools to access ARC/INFO and ArcPlot.  This chapter assumes the user has a basic to moderate familiarity with GIS data support and maintenance, and some knowledge of ARC/INFO and ArcEdit.

The generic functions within SDI are described in the Infra Introduction User Guide, Chapter 5, SDI.  This chapter focuses on the Travel Routes tools.    

System Requirements

SDI is a set of AML (Arc Macro Language) code which expands the abilities of ARC/INFO and ArcEdit.  SDI utilizes the ARC/INFO command library and Arc Tools library.  

The Infra installation provides the basic settings necessary for  SDI to run; however, some aspects of a server cannot be validated during install. To ensure a proper working environment for SDI, some additional items may be checked.

ARC/INFO Version

SDI Version 1.0 runs under ARC/INFO 7.1.1 or later.  The $ARCHOME system variable must be set to the location of ARC/INFO 7.1.1.  The $ATHOME system variable must be set to the location of Arc Tools.  These are system global variables set during server start-up, and should not be changed by the user.  ARC/INFO 7.1.1 (or later) should be the only version of ARC/INFO on the server.

Customized User Environment

AIX permits users to customize their working environment on many levels.  The areas which most directly affect the operation of SDI are the .kshrc, .cshrc, .arc, and .arcedit files.  If problems are encountered while running SDI, rename these files to a temporary name and restart SDI to see if the problem is resolved.

Customized System Environment

Changes to the standard FS Image on the server can also cause problems with SDI.  Verify that the $ARCHOME, $ATHOME, .kshrc, .cshrc, .arc, .arcplot, .tables and .arcedit files in the server environment are the standards and have not been modified.  There have been forests that have made modifications to their ARC.AML in the $ARCHOME directory.  These modifications cause problems with SDI and should be removed before running SDI.

Basic Rules of Operation

SDI, as a graphical user interface to ArcEdit, includes many commands in the form of selection menus, pull-down menus, and button tool bars.

Click on a button with the right mouse button to display a brief description of the button's function.

When selecting from menus, if multiple menu windows are available, always select from left to right.

If a command is available through a menu or button bar,  use it there rather than going to the ArcEdit command window.  Many SDI commands build upon each other and using the command window bypasses this feature.   The ArcEdit command window is intended for use with ArcEdit commands not available in windows, or for basic commands such as "select" and "calc".

5.1  Travel Routes Tools

Before reading this chapter, you may wish to review the Infra Introduction User Guide: Chapter 5 - SDI.

Travel Routes Tool Bar

The buttons on the Travel Routes Tool Bar can be divided into four categories: Query tools, Utility tools, Quality Control tools, and Mapping tools.  The buttons within each category are described in detail in this section.
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Figure 5.1: Travel Routes Tool Bar

Query Tools
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 - Write Selected Set

This button is used to pass a set of selected records from one technology to another.  For example, features selected in SDI may be passed to ArcView or to Oracle forms.  Only features with control numbers may be passed between technologies.  To write a set of selected features, select the routes using one of the select functions, then press [image: image3.png]


.  The control numbers of the selected routes are written to a temporary area.  Use the 'Read Selected Set' button below to read the set of routes into the Oracle form or ArcView and display information about them.  See "Arc to Oracle Queries" in the Infra Introduction User Guide: Chapter 1, Section 1.4 for more information.
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 -  Read Selected Set

This button is used to read a selected set of records passed from another technology.  When this button is clicked, the last selected set written from the last technology launched is read from the temporary area.  All routes with control numbers matching those in the selected set are displayed.

Utility Tools
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Figure 5.2: Utility Tools
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 Connect Routes to Oracle Attributes

This button is used to establish the connection between spatial features and tabular attributes.  The link  is established by copying the control number from the Oracle attribute(s) to the route attribute table (RAT).  This tool operates on the selected features.

Saving the Coverage:

Before connections are established any edits to the current coverage must be saved.  If any edits are pending, the user is prompted to save them.  Click on Yes to save your edits and continue.  Click on No to return to the coverage without establishing links.
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A SPUR Item on the Coverage:

Infra includes the functionality to connect a coverage with the route spurs in a separate item.  This requires the SPUR_NO field in Oracle to be identical to the SPUR item on the coverage.  When you select the connection tool, it will check your coverage to see if there is a SPUR item to be used in the connection.  If a SPUR item is found, the following prompt will appear.  Select Yes to connect using the RTE_NO and SPUR items.  Select No to connect using the RTE_NO field on the coverage.
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Values in the RTE_NO and RTE_CN items:

Routes must have a value in the RTE_NO item to establish the link to Oracle.  Once the link is made, the value in RTE_NO is stored redundantly.

If any routes in the selected set contain a control number they have already been connected and do not need to be re-connected.  In this case, the following  message is displayed:
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Click on Yes to continue connecting the routes without control numbers.  Click on No to return to the coverage without establishing links.

Making the Connection

Values in the RTE_NO item are compared to values for route numbers stored within the Infra RTE_BASICS table.  Where there is one route feature with an exact match to one Infra Oracle tabular route, the route control number is copied from the Infra route onto the RAT in the RTE_CN item.  The values for the beginning and ending measure points are copied into the BMP and EMP items respectively.  The ACTION item is set to 'REMEASURE' and the ACTIONSTAMP item is set to the current date.

Missing the Connection

Where there is not a match between the route feature and an Infra tabular route, the RTE_CN item is not populated.

If there are multiple routes with the same value in the RTE_NO item, the RTE_CN is not populated as there is no way for the system to validate which record should be connected.

If there are multiple matches between the route feature and Infra tabular routes, again, the RTE_CN item is not populated; however, in this case the user is prompted to resolve the duplicates (described below).

Resolve Connection Duplicates   

Routes cannot be connected to Oracle attributes when there is more than one Oracle tabular route matching the spatial route's RTE_NO.  The "Resolve Connection Duplicates" tool is used to resolve these duplications.

Duplicate route numbers in Oracle do not always indicate errors.  For some Forests, the business rules permit duplicate route numbers.  For example, where an Interstate 15 exists as well as a Forest Development Road 15, Interstate 15 may be defined in Oracle to specify its surface type for use in vehicle routing, thus causing an Oracle duplicate with the Forest road.

The screen below is displayed automatically when duplicates are encountered, or it can be called directly from the tool bar.  The screen displays all Oracle routes matching the RTE_NO value for the spatial route being processed and the spatial route is highlighted.  The menu includes the route number, spur number, beginning and ending measure points, and name.
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To resolve the duplicates:

	Step
	Description

	1.
	Select the Oracle tabular route which is the correct match for the highlighted spatial route, and click on Connect Route and go to Next Route.  The control number is copied from the Oracle tabular route onto the spatial route, into the RTE_CN item.


Reviewing the Results

An output file is created which lists the route numbers of each route processed, and whether or not it was connected.  If any routes were successfully connected, you are prompted to print the output file and review the results.  
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FTo print the results report, enter a printer name in the space provided and click on YES.  

Calibration

If any routes are connected during the above procedures, or if any routes exist with the value 'REMEASURE' in the ACTION item, the user is prompted to calibrate.
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To calibrate these routes click on YES.

All routes with the ACTION item equal to 'REMEASURE' are recalibrated.  The ACTION item is set to 'CALIBRATED' and the ACTIONSTAMP to the current date.  You are then prompted to print the calibration file which lists the routes that were calibrated, along with their new measures.  To print the calibration file, enter a printer name in the space provided, and click on YES. (Report: rte_connect.lis)

Data Catalog

The last task of Route Connect is to validate that the edit coverage exists in the Data Catalog. Maintained coverages which contain routes must be listed in the Data Catalog for the 'Post pending' tool to use them in the posting process (see [image: image13.png]


 below).  
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- Identify Routes not Linked to Infra Oracle Attributes
This tool is used to identify routes which have not been connected to Infra Oracle attributes (routes which are missing a value in the RTE_CN item).  The tool runs on currently selected routes.  If no routes are selected, all routes in the route system are selected.

If any unlinked routes are found, the user is notified and prompted to print the results report.  Enter a printer name in the space provided and click on YES. (Report: rte_qc_nocn.lis)  
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 -Check Route Connections and Measures with Oracle Attributes

Because Oracle is the designated manager for tabular information, the items RTE_NO, BMP and EMP on the RAT are considered redundant data.  To maintain these routes however, we need this redundant data specifically for calibration.

This tool is used to verify the connection of routes to Oracle attributes and compare the measure values (BMP and EMP) and route number (RTE_NO) in the RAT to those in the Oracle RTE_BASICS table, ensuring that the RAT is kept in sync with the values in Oracle.    

Cursor processing is used to compare routes to Oracle.  Cursor processing tends to be slow, so be aware that this process may take some time to complete, depending on the number of routes being processed.

This tool operates on the selected features.  If no features are selected, all routes with a value in the RTE_CN item are selected and used.

Saving the Coverage

To function correctly, any edits to the coverage must be saved prior to running this tool.  If any edits are pending and there are routes selected, you are prompted to save the edits.  Saving clears any currently selected records, so after saving, you must reselect the routes and re-click on [image: image17.png]


.

If there are unsaved changes, but no routes are selected, you will be prompted to confirm the save before the process continues.

Comparing the RAT to Oracle

Next, the tool compares the values for route number, beginning and ending measure point (stored in the items RTE_NO, BMP, EMP) to the values in the Oracle RTE_BASICS table, using the control number stored in the RTE_CN item.   As routes are compared, they are highlighted in the display window.

If any values differ, the RAT is updated to equal the values in Oracle.  For routes whose BMR and/or EMP are updated, the ACTION item is set to 'REMEASURE' and the ACTIONSTAMP is set to the current date.

If a matching route cannot be found in Oracle, the spatial to tabular link has been severed.  The record in Oracle for this route has been deleted, thus the spatial to tabular link is no longer valid.  The RTE_CN item is updated to a null value.   Use the route connect tool to re-establish the spatial to tabular link on severed routes (see  [image: image18.png]


 above).

All changes made to the RAT are written to a results report and the following message is displayed.  Click on OK to acknowledge the message.  
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If no changes were made to the RAT, the message below is displayed.  Click on OK to acknowledge.
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Reviewing the Results

A results report is created, listing the updated routes and type of update performed to each.  If any routes were updated, you are prompted to print the results report.  To print the report, enter a printer name in the space provided and click on YES. (Report: rte_mp_chk.lis)  

Recalibration

After the update, if any routes were found with the ACTION item set to 'REMEASURE', the user is prompted to recalibrate.  Click on YES to recalibrate.
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All routes with the ACTION item set to 'REMEASURE' are recalibrated.  The ACTION item is set to 'CALIBRATED' and the ACTIONSTAMP to the current date.  The user is prompted to print the recalibration file which lists the recalibrated routes and their new measures.  To print the recalibration file, enter a printer name in the space provided and click on YES.

Note: If the values in BMP and EMP have been  updated and a recalibration is not performed, the updated routes are not valid for analysis.  Routes must be recalibration to ensure the routes are measured using the most current BMP and EMP values. 

Check Route Connections vs. Post Pending 

The [image: image22.png]


 ("Check Route Connections") tool is similar to the [image: image23.png]


    ("Post Pending") tool below.  It is important to realize that the Post Pending tool checks for changes by checking for a pending file of Oracle updates.  If the update file exists, it then runs the   [image: image24.png]


 ("Check Route Connections") tool for all the route coverages in the Data Catalog.  If the update file does not exist this tool will end without checking the coverages for out of sync data.  Although this is helpful, it is still possible for the redundant data maintained on the RAT to become out of sync with Oracle attributes and not to have those changes posted to the Oracle pending updates file.  The Check Route Connections tool compares within the current edit coverage each route's redundant items to the information in Oracle and provides the only verification that the RAT is completely in sync with Oracle attributes.

The [image: image25.png]


 (“Post Pending”) tool should be run to maintain route attribute data with Oracle.  However, it is recommended that periodically the Check Route Connections tool be used to ensure the RAT has all of the most current values.  It is especially important to run the Check Route Connections tool when you are working with a coverage that is not in the Data Catalog but is connected to Infra.
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 - Post Pending Oracle Route Number/Measure Changes to all Route Systems
Because the RAT stores information redundant to that in the Oracle RTE_BASICS table, they must be kept in sync.  Therefore, whenever a change is made to the Route Number, BMP, or EMP in the Oracle Route Manager form, Oracle places this change in a 'pending' file.  Any route deletions in Oracle are also placed in the 'pending' file.

When this tool is selected, the pending file is checked for updates.  If there are updates to post, the following message is displayed:
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Click on Yes to post updates to all maintained route systems (route systems defined in the Data Catalog with Subject: ROAD or TRAIL, Status: MAINTAINED, and Feature Type: ROUTE), or No to exit without updating. 

The Post Pending tool is very powerful and it is important that the user fully understands how Oracle updates are posted.

Saving the Coverage

If there are any unsaved changes to the coverage, the user is prompted to save them before continuing.  The macro will not continue until unsaved changes have been saved.

The Data Catalog

Route systems are defined in the Infra Data Catalog.  Each maintained route system being used by the local unit should be entered into the Data Catalog.  This macro detaches from the current edit feature and edit coverage, and goes to the Infra Data Catalog for a list of maintained route systems in Infra.  All pending updates are applied to EACH maintained route system defined in the Data Catalog, and the pending file is deleted.  It is very important that all maintained route systems be defined in the Data Catalog or they will not be updated by this macro.  Any route receiving a updated measure is tracked by the ACTION item (it will be set to REMEASURE) and the ACTIONSTAMP is set to the current date.  The SDI session is then set back to the original edit cover and edit feature (prior to selection of the Post Pending tool).  

Reviewing the Results

All updates are written to a results report.  The user is prompted to print the report by entering a printer name in the space provided and clicking on YES.  (Report: rte_sync.lis) 

Recalibration

The user is prompted to recalibrate updated routes in the current coverage and route system.  Note that any other route systems that received updates also need recalibration.
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To recalibrate now, click on YES.   The recalibration is performed, setting the ACTION to 'CALIBRATED' on the updated routes and the ACTIONSTAMP to the current date.  The user is then prompted to print the recalibration file listing the recalibrated routes and their new measures.  To print the recalibration file, enter a printer name in the space provided and click on YES.  

Note: If the values in BMP and EMP have been  updated and a recalibration is not performed, the updated routes are not valid for analysis.  Routes must be recalibrated to ensure the routes are measured using the most current BMP and EMP values. 

Post Pending vs Check Route Connections
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  ("Post Pending") tool is similar to the [image: image30.png]


  ("Check Route Connections")  tool above. It is important to realize that the Post Pending tool checks for changes by checking for a pending file of Oracle updates.  If the update file exists, it then runs the [image: image31.png]


   ("Check Route Connections") tool for all the route coverages in the Data Catalog.  If the update file does not exist this tool will end without checking the coverages for out-of-sync data.  Although this is helpful, it is still possible for the redundant data maintained on the RAT to become out of sync with Oracle attributes and not to have those changes posted to the Oracle pending updates file.  The Check Route Connections tool compares within the current edit coverage each route's redundant items to the information in Oracle and provides the only verification that the RAT is completely in sync with Oracle attributes.

The Post Pending tool should be run to maintain route attribute data with Oracle.  However, it is recommended that periodically the Check Route Connections tool be used to ensure the RAT has all of the most current values.  It is especially important to run the Check Route Connections tool when you are working with a coverage that is not in the Data Catalog but is connected to Infra.
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- Make a New Route

This tool automatically creates a single route (for use with Infra Travel Routes), and may be used when the edit feature is set to arc.    The item RTE_NO must exist on the arc attribute table (AAT) and the RAT.  If not, an error message is displayed and the tool is exited.

Select the arcs to be used in a route using any selection method and click on [image: image33.png]


.  The screen below is displayed, listing the route systems that exist on the coverage.  Select a route system to add the new route to; enter the route number at the prompt; then click on OK.  Use the cancel button to cancel the route create process.

[image: image34.png]= SDI Single Routte Creation

=]

e p——————
o

el

§ )

Enter the route’s mumber: [WOT
ok cancEL




The user is prompted to click on the side which begins the route to set the route's direction.  The route is created and placed in the specified route system with the specified direction. The route number is placed in the RTE_NO item on the RAT and  on the AAT for all arcs that were selected. 

Use the [image: image35.png]


  'Connect Routes to Oracle Attributes' tool to connect the new route to Oracle.  You may wish to create multiple routes prior to using the connect tool.
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 - Calibrate Routes

Infra Travel Routes uses a specific method for remeasuring routes, using the remeasure command, the BMP and EMP items on the RAT as measure point values, and the length parameter to ensure the measures on the section table (SEC) are calibrated regardless of their previous value. 

When new routes are created and connected to Oracle, the [image: image37.png]


  "Connect Routes to Oracle Attributes" tool automatically calls the calibrate tool  which calibrates the routes to the new measures.  The [image: image38.png]


 "Check Route Connections" and the [image: image39.png]


 "Post Pending" tools also call the calibrate tool if route measure points are updated (BMP/EMP).

Selection Set

If one or more routes are selected when this tool is called, the calibrate is only performed on the selected routes, using the Arc Edit command: 'remeasure bmp emp length'.  The ACTION item is set to 'CALIBRATED' and the ACTIONSTAMP item is set to the current date.

No Selection Set

If no route features are selected when the calibrate tool is called, all routes in the route system are used.  If any routes contain 'REMEASURE' in the ACTION item, the following menu is displayed.
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To recalibrate now, select Yes and the recalibration is performed, setting the ACTION to 'CALIBRATED' on the updated routes and the ACTIONSTAMP to the current date.  The calibration  is performed using the Arc Edit command: 'remeasure bmp emp length' and the user is prompted to print the file listing the recalibrated routes and their new measures.  To print the file, enter a printer name in the space provided and click on YES.

Reviewing the Results

All updates are written to a results report.  The user is prompted to print the report by entering a printer name in the space provided and clicking on YES.  (Report: rte_cal_chk.lis)   
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 - Generate a Secondary Route System

This tool is used to create secondary route systems.  Whether a unit is maintaining one or more route systems, situations may arise requiring a subset of routes for a specific need.  For example, the route system FRDS contains all motorized routes.  A sample Forest is performing an analysis of recreational accessibility based on OHV trails, and a route system is needed temporarily which contains only OHV trails.  This would be considered a secondary route system, created from the maintained FRDS route system, but used and then deleted, not maintained.

The screen below collects information about the secondary route system to be created.
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Route System Name

At the top of the menu, enter the name of the new route system.  Use a name that is representative of the routes within.  For example, "STATE" for a route system representing state highways, or "PAVED" for a route system of paved roads only.  

Select a Linear Event and Value

Secondary route systems are created based on values for a route event in the Oracle route linear events table.  The window on the left lists the events which currently exist in Oracle.  Use the scroll bar to scroll through the event types.  Select an event type by clicking on it.

Once an event type has been selected, all the unique values for that event type are queried from Oracle and listed in the window on the right.  Click on a value, then click on Apply.

Creating the Route System

The Oracle routes matching the linear event and value criteria are selected, and the control numbers are passed to SDI.  A new route system is generated from the current edit feature route system, containing all routes with a RTE_CN matching those passed from Oracle.  The RAT of the parent route system is joined onto the routes in the secondary route system, allowing the secondary route system to be connected to Oracle.

Use the Edit -> Edit Feature options to set the edit feature to the new route system, and the View -> Display Environment options to view it as you would any other route system.  If the newly created secondary route system is not already defined in the Data Catalog, the user is prompted to add the route system definition.  Remember to set the status to dynamic in the definition for the secondary system.
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 - Flip Underlying Arcs in Route System as Safety Net

Infra Travel Routes is dependent on having a route system of roads and trails.  Dynamically segmented route systems are highly specialized and complicated to build.  This tool is designed to create a safety net for the route system by flipping the arcs in the coverage to match the direction of the currently selected route system.  If the coverage has more than one route system, you will want to check the routes that overlap on arcs and set the direction based on one route system.  Using this tool to set the arc directionality and the rte_no attribute on the arcs will allow a much easier route system recreation if your route system were to become corrupt.
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- Generate a GIS Point Coverage from Oracle Point Events

Infra includes four methods of managing point features, described in Section 5.3.  One of these methods specifies route point features as being owned by Oracle and used spatially as dynamically generated point coverages.

This tool is used to generate a dynamic point coverage from route point features stored in Oracle.  It is important to clarify that route point features are points defined by their location along a route.  Because they depend upon the route for their spatial definition, they are considered "route features."

Dynamic point coverages are not maintained.  The word dynamic implies that they are created for a specific need, used, and then deleted.  The owner of the point locational information remains in Oracle.  However, we recognize the usefulness of point coverages in analysis (versus a point event theme).  After use of the coverage, it may be kept as a catalog dynamic (read only) coverage (defined in the Data Catalog) or deleted.  If the unit's business requires the coverage be kept in the Data Catalog as dynamic, the coverage should be re-created (using this tool) after point feature information has been updated in Oracle.

Point event placement depends upon route calibration.  If a route is not calibrated correctly, the point placement will be incorrect.  Before dynamic point generation can take place, a check is made for any routes requiring calibration (ACTION item set to 'REMEASURE').  If any are found, the user is prompted to recalibrate.  This tool will not run if any routes in the current edit feature are flagged for recalibration.  If no flagged routes are found, a message will be displayed: "SDI: No routes are flagged for recalibration".

Selecting a Point Feature Type

INFRA manages information about many types of point features.  When you select [image: image45.png]


, you must select the type of point feature for which to generate a coverage.  The menu lists all the point feature types in the Oracle features table which use route references to define their spatial location.  Click on a feature type to select it.
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Generating the Coverage

All point features matching the type specified are selected, and a coverage is generated using the point's referenced route control number and measure point values from Oracle, in reference to the current route system edit feature.

For example, if you selected the point feature type "Gates", and the route system you are currently editing is FRDS, the values for the route and measure point of the gates are compared to the route system.  If the gate is referenced to route 1N07, measure point 6.2, the point feature is given the coordinate of the route 1N07 at the measure point of 6.2 along that route.  Any of the points that have offset data associated with them in the Oracle Database will be drawn with and offset from the route when the coverage is created.  Note that if a route 1N07 in the route system FRDS does not exist, this point will not be given a coordinate and thus will not exist in the point coverage.

The new coverage name is the first four characters of the route system name plus the first four characters of the point feature type selected plus a date stamp.  For example, if the route system name was FRDS, and the feature type selected was GATE, the coverage name would be:  FRDSGATE9804.  If a coverage by this name already exists, a message will be displayed for the user.  

When the dynamic point coverage has been generated, if it is not already defined in the Data Catalog, the user is prompted to add it.  Remember to set the status to dynamic.
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 - Get Route Measure for Point

This tool is designed to help the Route Managers get location points from their spatial route system.  This tool allows the user to point and click on a point along a route on a route system that is connected to INFRA and calibrated, and it returns the measure point along that route and any other routes within the search tolerance.

The returned measure points are displayed on the screen after they have been determined.  The following is a screen capture of a returned point.
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 - Midpoint Calibration Tool

This tool is to allow those users who have midpoint coverages to use those coverages to do the calibration of the routes connected to INFRA.  This tool requires that the midpoint coverage be a point coverage, that there is an item in the coverage that is also in the route system coverage, and that there is a location/distance item on the point coverage.  It also allows the user to input a tolerance for placing the points on the routes for calibration.
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This tool uses the midpoint coverage that has been selected to calibrate the routes while also using the bmp and emp numbers that were passed from the Oracle Database for those routes for the beginning and ending measure point numbers.

[image: image51.png]


 - Get Measure Points for Route Point Features and Write to INFRA Oracle

This tool is designed to allow the users to use GIS coverages for point features, that have corresponding data in Oracle, to update the route numbers and route measure points of those features from GIS. The requirements for this tool are that both the route system and the route point feature coverage be connected to INFRA.

Once this tool is selected, the Feature Measure Points to Oracle menu will be displayed.
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This tool will overlay the feature coverage over the route system and calculate new point locations.  Those features that are not within the tolerance of the routes will not be updated, nor will those features that are within the tolerance of more than one route be updated.

A report of the routes is written to /fsfiles/fstmp/infra/<username>/rte_mp_oracle.lis.  A print menu will appear after the tool has finished.
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Quality Control Tools

[image: image54.wmf]Quality Control


Figure 5.3: Quality Control Tools

[image: image55.bmp] - Identify Routes with Duplicate Route Numbers

This tool is used to identify routes with duplicate route numbers in the RTE_NO item on the RAT.  All routes in the route system are checked, and those with duplicate route numbers are written to the results report.  

Reviewing the Results

When the query is completed, you are prompted to print the results report.  This report includes a list of each route number used more than once, and the number of times it was used.  To print the report, enter a printer name and click on YES. (Report: rte_qc_dups.lis).

Interpretation

Duplicate route number (RTE_NO) values are not necessarily an error.  It is up to the user to determine if these duplications are valid or not.  For some Forests, it is valid within their business to manage routes (roads or trails) with duplicate numbers.  There may also be different system routes with duplicate numbers.   For example, Interstate 18 and Forest Development Road 18 may both be labeled with a RTE_NO value of 18.  One solution would be to label the Interstate 18 with a RTE_NO value of I18.  In another scenario, if roads and trails are managed within one route system,  there might be a trail 18 and a road 18.  The spatial manager should be aware of the Forest business rules and of how the route systems are organized before determining if duplications are an error.

Note also that the Route Connect tool will not connect routes with duplicate route numbers to Oracle (e.g., the route number value RTE_NO is used more than once in the route system).  If duplicate route numbers are valid,  select just one of the duplicate routes when using the Route Connect tool.  
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 - Identify Routes with Missing Measure Point Values

This tool checks the values in the EMP and BMP items on the RAT.  All routes in the route system are selected in the query.  Routes with a ending measure point (EMP) value of 0, or with a ending measure point value less than or equal to the beginning measure point value (BMP), are written to the results report.

Reviewing the Results

When the query is completed, you are prompted to print the results report.  This report lists all routes and their current beginning and ending measure point values.  To print the results report, enter the printer name and click on YES. (Report: rte_qc_nomp.lis)  

Interpretation

This query can signify errors in the measures.  A route may not be connected to Infra attributes, and therefore have incorrect measure point values.  Or, a route may be connected, but the measures entered into Oracle may be incorrect.

The first step is to verify a route's connection to Infra, using the [image: image57.png]


  "Identify Unlinked Routes"  tool and comparing the results report with this report.   If routes with missing connections are found, use the [image: image58.png]


  "Connect Routes to Oracle Attributes" tool to connect them.  In the connection, the measure points will be populated with values from Oracle.

If, in comparing the two reports, you find that the listed routes are already connected, use the [image: image59.png]


. "Check Route Connections" tool to validate the measures point values.  

If routes still have measure problems, use the [image: image60.png]


  "Run the Oracle Route Manager Form" to go to Oracle and correct the measure values (BMP and EMP).    (Remember, you can query these routes and pass the query to Oracle - see "Arc to Oracle Queries" in the Infra Introduction User Guide, Chapter 1, Section 1.4, Data Queries.)  Once the measure values are corrected in Oracle, use the [image: image61.png]


  "Check Route Connections" tool to update the RAT to the new Oracle measure values, and recalibrate when prompted.
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 - Identify Routes Missing on RAT and in Oracle

This tool is designed to create a report of the routes in the spatial coverage that are not in the Infra Oracle Database or routes that are in the Infra Oracle Database and not in the spatial coverage.

The current edit coverage and route system will be used to compare to the Infra Oracle Database information based on the rte_no item to find missing routes.  

When [image: image63.png]


 is selected, a popup menu will appear asking the user to input the type of route coverage you are using to compare to the objects in the rte_basics table.
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It will then create the report of the missing routes.  Once the report has been run, a printer menu will appear. 
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This report will allow you to find the routes that do not have data in Oracle or the spatial coverage.  Once you have entered the data, either in the spatial coverage or into the Route Manager Form, use the [image: image66.png]


 tool to connect the spatial and tabular information. 

[image: image67.bmp] - Review Calibrated Route Lengths

Calibrated route lengths are the measures stored in the F-MEAS and T-MEAS items on the SEC.  These calibrated measures are established through the calibration process, using the BMP and EMP values.

Forest Route Managers know a great deal about their transportation systems from years of experience in managing them.  They usually know some statistics about their system, for example, the length of the longest route in the system.  Another way to find out the longest route in the transportation system is to query the Oracle attributes.  This query can be performed many ways, including through the Oracle Route Manager form, directly from SQLPlus, or from the Travel Routes ArcView extension.

Once the length of the longest route in the system is known, that value is used by this tool to identify possible measure errors.  

The Longest Route

When [image: image68.bmp] is selected, you are prompted to enter the length of what should be the longest route in the system.  
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All routes in the current edit feature route system are used in the comparison.  Any routes found with a calibrated length greater than that entered, are written to the results report.

Reviewing the Results

The user is prompted to print the results report by entering the name of a printer and clicking on YES.   (Report: rte_qc_meas.lis)

Interpretation

The query is performed on the SEC of the current edit feature route system, not the EMP item in the RAT.  Therefore, if you encounter routes calibrated to a length greater than that specified, it can signify a route that is still calibrated to the unit of measure in the coverage (meters or feet) instead of the measure point values in the BMP and EMP items on the RAT.  Secondly, it can signify a route with incorrect measure point values in the BMP and EMP items on the RAT, which are used to calibrate the SEC.

To correct routes, verify that the routes are connected to Oracle with the [image: image70.png]


 "Connect Routes to Oracle Attributes" tool.  Then, verify that they have the most current values from Oracle with the [image: image71.png]


 "Check Route Connections" tool.  In both steps, be sure to recalibrate when prompted.  If you still encounter routes with long measures:


1. The routes may not be connected to Oracle 


2. The Oracle measures are longer than what you are querying for.

[image: image72.bmp] - Compare Calculated GIS Lengths to Measure Point Lengths

Another means of validating calibration measures, and the measures used to describe a route, is to compare them to the calculated GIS measures.  GIS measures are planimeteric (two dimensional).  They are specified by using horizontal and vertical coordinates only, without consideration to slope and elevation.  When a route is defined, the GIS length of the route can be calculated by totaling the length of each arc used to define the route (from the AAT).  

The calibrated length can be obtained by totaling the values in the F-MEAS and T-MEAS items in the SEC, which specify the calibrated value for each arc used to define the route.

Percent Difference Tolerance

When this tool is run, you are prompted to enter a percent of difference to be used in the comparison.  Enter a numeric value and do not type in the percent symbol.  Next, specify the unit of measure used for routes, either miles or kilometers.  Then click on OK.
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The GIS measures are compared to the calibrated measures, and where the difference exceeds the percent value entered, the route number is written to the results report, along with the value of the GIS measures, calibrated measures, and the ratio of the comparison.

Reviewing the Results

The user is prompted to print the results report by entering the name of a printer and clicking on YES. (Report: rte_qc_stats.lis)  

The MEASURELENGTH is the calibrated length of the route in miles.  This calibrated length is the sum of the section F-MEAS and T-MEAS items from the SEC.  The F-MEAS and T-MEAS by default are set to the unit of measure of the arc coverage.  When the route is calibrated, these items are recalculated to the BMP and EMP values on the RAT.

MILES is the GIS length calculated by totaling the length of each arc used to represent the route from the AAT.

The MA_RATIO value is the ratio of the comparison.  When MA_RATIO is equal to 1, the calibrated length and GIS arc length are exactly equal.

Interpretation

This tool should be used carefully.  A difference between calibrated measure point values and GIS measures does not necessarily signify an error in either value.  Many factors must be taken into consideration when using this tool, including:

How accurate is the topology and placement of the arcs representing the routes?  Are the arcs spatially located with a 10 meter accuracy in comparison to where the route actually exists in the ground?  The less accurate the arc placement relative to the true route location on the ground, the greater the difference you can expect from the comparison.

How accurately were the inventory measure point values (BMP and EMP) collected?  Were they taken from a precise measuring device? a standard vehicle odometer? from a measure wheel?  The less accurate the collection method, the greater the difference you can expect from the comparison. 

This tool merely provides a measure of difference.  Routes with a high difference should certainly be evaluated.  Verify that the measures are correct based upon your historical records, are entered correctly in Oracle, and that the route attribute BMP and EMP values correspond to those in Oracle (use the [image: image74.png]


 tool).  Verify that the placement of the arcs representing the route are, at a minimum, within a 10m accuracy to the route's true placement on the ground.   A significant slope and elevation may also account for the difference.  Remember, this tool is intended to highlight significant differences between the two ways to measure road and trail lengths, and in most cases, that difference is acceptable.  

There has been some discussion about replacing the inventory measures with the calculated GIS measures.  Again, there are some important considerations when evaluating this:

The inventory measures are our corporate memory.  Right or wrong, these are the measures we have been using for many years to reference these routes.  Some of our inventories, especially for roads, have been in existence for decades, and have been thoroughly developed based upon existing measures.  Although they may be somewhat different in comparison to more accurate collections of measures (of which GIS is not necessarily one), it does not make them an unreliable or unusable source.

For immature inventories where collection was casual and the measures are not validated, using the GIS measures in lieu of collecting highly accurate measures manually, is reasonable.  

Mapping Tools 


[image: image75.wmf] 

Mapping

 


Figure 5.4: Mapping Tools
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 - Clip Linear Events on Route System to Polygon to Calculate Miles

This tool is designed to overlay a polygon coverage over the routed spatial coverage and identify the miles of the selected linear event in each polygon.  This tool creates a report identifying the polygon item that you selected to identify the polygons, the value of the linear event that was selected, and the miles of route within that polygon for that value.

When the [image: image77.png]


  tool is selected a menu will appear to select the polygon coverage to overlay and the item within the coverage to use as an indentifier.  Use the menu to select the polygon coverage and click on OK to continue.
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Once you select the polygon coverage, a popup menu will appear with a list of the existing linear events from the Infra Oracle Database.

Choose the linear event for which you would like to find the miles of within the polygon coverage.
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When the report has been run, a menu will appear asking if you would like to print the report.
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This report will be overwritten each time it is run.  If you would like to read the report or change the name of the report that was just run, it is saved as

/fsfiles/fstmp/infra/<username>/rte_poly_overlay.lis.  

At this time the report does not split out the mileage type, if it is road or trail, in the database.  If you have a coverage with both roads and trails in the route system, the information that is returned will be for both roads and trails.  
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 - Generate a Map of Routes by Linear Event

This tool is used to generate a map displaying routes within a route system.  This map is prepared primarily for route system representation, review and quality control.  

The current edit coverage and edit feature route system are used to create the map.  The edit coverage must have a projection to be used in this mapping tool.  

The map is designed to include:


- Routes displayed by their linear event


- Routes labeled with their route number


- Route direction


- Hatch marks every 1/4 unit (mile or kilometer) to display the calibration

In addition, background information may be incorporated to provide orientation information for route locations.  The use of background information (coverages) is optional.  Examples of useful background coverages are:


- Forest boundary and ownership


- Public Land Survey System (PLSS) section lines

When the tool is selected, a message is displayed: "Preparing Mapping Environment".  During this time, route information is being read in from Oracle.  Depending on the speed of your server, this will take a few moments.

A popup menu will appear asking for the linear event that will be displayed on the map.  Once the linear event has been selected from the list, it will then beginning downloading that data from the Oracle tables.
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Route Mapping Form

After the environment is prepared, a form is displayed on the right, and a display window on the left.  This form is used to specify information about the map to be prepared.
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Two basic types of maps may be prepared: Polygon Plot Extents or Quadrangle Plot Extents.  The difference between these is the method and the source for plot extent information.   The selection box is a toggle - you may only choose one at a time.

Polygon Plot Extents

This type of map uses a polygon to define the area (or extent) to be used in the plot.  For example, a map of all routes within a District would use the district boundary for a plot extent.  Any polygon (area) may be used to define the plot extent.  

To use this option, click in the box to the left of 'Polygon Plot Extents' in the Route Mapping form.

Right click with the mouse button in any field (Extent Coverage, Extent Item, Extent Value) to display the extent navigation menu, shown below.  This menu is used to define the Extent Coverage, Extent Item and Extent Value to be used for the plot extents.
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Use the up-arrow button at the top of the screen to move up through directories, and the 'Subdirectories' window to move down through the directory structure to the location of the desired coverage.  You may also type the directory path right into the 'Directory' field.

Extent Coverage

In the Coverage window, click on the coverage to be used as the extent coverage.   To the right of the coverage window is a list of the feature classes which exist in the selected coverage.  The selected feature class should always be polygon.

Extent Item

Inside the extent coverage, a specific polygon must be identified for use as the plot extent.  The extent item is the name of the item in the attribute table.    In the Items window, select by clicking on the item name in the selected coverage to be used.  Using the District Boundary example, the extent item might be 'District Name'.  

Extent Value

The extent value is the value of the polygon in the selected coverage, to be used as the plot extent. The list of values for the selected item is displayed in the Values window.  Again using the District Boundary example, the extent value might be 'Front Country'.

Once you have made selections for Coverage, Items and Values, click on OK.  These selections are moved into the Extent cover, Extent Item, and Extent Value fields of the form.

Quadrangle Plot Extents

Quadrangle Plot Extents may be used instead of Polygon Plot Extents.  This method uses quadrangle boundaries as the plot extent.  Multiple quadrangles may be used, therefore preparing multiple map products.

To use this option, click in the box to the left of 'Quadrangle Plot Extents' in the Route Mapping form.  Note that the selection between 'Quadrangle Plot Extents' and 'Polygon Plot Extents' is a toggle; only one method may be used at a time.

Right click in the Quad Coverage or Quad Item fields to display the screen below.
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Quad Coverage

Use the arrow up button at the top of the screen to move through directories, and the 'Subdirectories' window to navigate down through the directory structure to the desired coverage.  You may also type the directory path right into the 'Directory' field.   Select a quad coverage from the 'Coverages' window.   The feature class should always be polygon.

Quad Item

When a coverage and feature class (polygon) have been selected, click on an item in the Items window to be used to identify the quadrangle.  This item identifies the quadrangle name for the map title.

Optional Background Coverages

Often, it is useful to have background information in map products for orientation.  This mapping tool is programmed to accept up to three background coverages.  The bottom half of the Route Mapping form (below) allows optional background coverages to be selected.
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Forest Boundary Coverage

Click the right mouse button inside the Forest Boundary Coverage field to select the coverage which represents the Forest Proclaimed Boundary.  This coverage must be a polygon coverage containing only one polygon.  The polygon will be displayed in the map with a bold linetype.
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PLSS Coverage

Click the right mouse button inside the PLSS Coverage field on the Route Mapping Form to select a section coverage.   The PLSS Section coverage is a polygon coverage of the PLSS sections.  Select the coverage to be used, and the item which contains the section number.  The sections will be displayed with a light weight symbol in the map, and the section number will be printed in the center of each section. 
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Land Ownership Coverage

The Land Ownership coverage is used to display Forest Service land ownership.  Right click in the Land Ownership Coverage field on the Route Mapping form.  Select a coverage name under Coverages.  The feature type is automatically set to polygon.  Under Items, select the item to be used to define the polygons representing FS owned land.  Under Values, select the value to specify FS owned land.  Polygons in the coverage will be shaded light green on the map.
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When all the information has been entered on the Route Mapping form, press OK to generate the map.  While the composition is being created, the form may appear, disappear and reappear; this is normal behavior.

Scale and Page Size

For map products created with the 'Polygon Plot Extents' option, the mapping scale is the largest scale possible, rounded to the nearest 100 units, that will fit on a 36"x24" page size. For the 'Quadrangle Plot Extents' option, the mapping scale is 1:24000, on a 36"x24"  page size. 

Output Map

The output map will be created with the coverages identified in the Route Mapping Form.  Arcs are drawn in a thin black line, routes are drawn in a thin green line, and the linear event values are superimposed over the routes if they exist in the Infra Oracle database.  When using the polygon boundary option, the output product is a map composition named tr<date>.map and an HPGL2 format file named tr<date>.hp2  or the name that was entered into the menu with a .hp2 extension stored in the directory /fsfiles/fstmp/infra/<username>.  When using the quad boundary coverage, the output product will be a map composition named quad<quad_no>.map for each quad produced.  These files will be overwritten each time this tool is run.  If you would like to keep the files, rename them using an appropriate method.

5.2
Spatial Data Management

This section describes procedures for maintaining and trouble-shooting a dynamically segmented route system created through the Spatial Data Preparation (SDP) methodology, and connecting it to Oracle route attribute information. The intended audience is the spatial data manager and data steward for road and trail information..

Background

SDP provides the following steps for building a dynamically segmented route system for use with the Infra Travel Routes application:


1.   Establish a transportation coverage.

2.   Validate arc placement to represent road/trail locations within the level of

     accuracy required for the Forest's business.


3.   Attribute arcs with the number of the road/trail they represent.


4.   Bulk create the route system.


5.   Create single routes as needed.

6. Set route directions to match route definitions in the inventory.

Spatial Data Interface (SDI)

The SDI portion of Infra was developed to assist in the management of  spatial features.  SDI includes tools useful for general GIS functions, as well as tools specific to applications.  The Travel Routes Tool bar (described in Section 5.1) contains tools developed specifically for processing and managing dynamically segmented route systems for use with Infra Travel Routes.  Many of these tools are 'Oracle aware', meaning they know Oracle is the designated manager of all attribute information relating to the roads and trails.

The Process

Infra encompasses three technologies:  Oracle, ArcView GIS (in the form of the Travel Routes ArcView Extension described in Chapter 4), and Arc/ArcEdit/ArcPlot (in the form of SDI).  Before the Travel Routes ArcView extension can be fully utilized with routes and before some of the SDI tools may be used, the routes must be connected to the attribute data managed within Oracle.  All tools referenced can be found on the Travel Routes tool bar unless otherwise specified.  Refer to Section 5.1 for more detailed descriptions of these tools.
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	Step
	Description

	1.
	Identify Duplicate Route Numbers – [image: image91.png]


.

Before routes are connected to Oracle, the [image: image92.png]


 tool should be used to check for route number duplication.  This function generates a report listing routes with duplicate route numbers.  Review the report and resolve any incorrect duplicate route numbers.  Note: On some Forests, duplicate route numbers may be valid.  (See Section 5.1 for a detailed description of this tool.)

	2.
	Connect Routes to Oracle Attributes - [image: image93.png]


.  

Use the [image: image94.png]


 tool to establish the connection between spatial routes and tabular attribute information managed within Oracle.  A connection is created by placing a control number in the RTE_CN item on the route attribute table (RAT).  When the control number is present on the route, a link exists.   (See Section 5.1 for a detailed description of this tool.)

After links have been created , you are prompted to perform a calibration.  During the calibration, flagged routes are calibrated to the values in the BMP and EMP items.   (See Section 5.1 for a detailed description of this tool.)  The connected and calibrated routes are now ready to use with Infra Travel Routes.


	Step
	Description

	3.
	Identify Routes Not Linked to Infra Oracle Attributes - [image: image95.png]


.

 Use the [image: image96.png]


 tool to locate routes missing a value in the RTE_CN item on the route attribute table.  These routes are not connected to Oracle.   Use the [image: image97.png]


 tool in Step 2 to attempt to connect the unconnected routes.  Any routes still not connected will be listed in the output report.  (See Section 5.1 for a detailed description of these tools.)  There are several reasons a connection may not be created

Duplicate route numbers - Duplicate route numbers are supported within Travel Routes, however, they must be connected individually by selecting the route (building a selected set of 1 route) and running the [image: image98.png]


 tool on just that route.  If the connection still is not made, there is no match for the route in Oracle.

There is no match in Oracle - To check if there is a match for a particular route number within Oracle, use the [image: image99.png]


 tool (Run the Oracle Route Manager Form).  Execute a query to retrieve the route number.  (See Chapter 1 for more information on querying routes in Oracle and see Section 5.1 for a detailed description of the [image: image100.png]


 tool).  If the route number exists in Oracle, it will be displayed.  If no records are found, the route number does not exist in Oracle.

There are multiple matches in Oracle - If there are multiple matches in Oracle for a single route, you are prompted to resolve connection duplicates.  The spatial route will be highlighted and a form will display the possible matching Oracle routes.  Select the correct Oracle route for the connection.

	4.
	Identify Routes with Missing Measure Point Values - [image: image101.png]



After connections are made, the measure point values (BMP and EMP items) are populated on the routes and should be validated.  Use the [image: image102.png]


 tool to identify routes where the EMP value is less than or equal to 0 or the EMP value is less than the value in BMP.  (See Section 5.3 for a detailed description of this tool.)   An EMP value of 0 could indicate the route is not connected to Oracle, or there is an error in the measures managed by Oracle. 

To resolve this situation, the measure points should be updated in Oracle.  To update the measure point values, use the [image: image103.png]


 tool (Run the Oracle Route Manager Form).  Execute a query to retrieve the route number (see Chapter 1 for more information on querying routes in Oracle), edit the measure point values and save your changes.

Because the RAT stores information redundant to that in the Oracle RTE_BASICS table, they must be kept in sync.  To place the new measure point values on the RAT, use the [image: image104.png]


 tool (Post Pending Oracle Route Number/Measure Changes to all Route Systems).  This tool will read the pending file and post the changes to all route systems defined in the Data Catalog.  Respond yes when prompted to recalibrate. 

Another way to ensured the RTE_NO, BMP and EMP items have the most current Oracle values is by using the [image: image105.png]


  tool (Check Route Connections and Measures with Oracle Attributes).  This tool checks spatial routes against Oracle values and updates any that are not equal.  This tool is the safety net to ensure values on the route system are kept in sync with the values managed within Oracle.  (Note: This tool uses cursor processing which tends to be slow.)  

	5.
	Review Calibrated Route Lengths - [image: image106.png]



Next, you should use the - [image: image107.png]


 tool to identify any routes which are longer than they should be, based on the Oracle route measure values.  This is performed by looking directly at the calibration measures on the sections table.  Two common reasons for routes to be too long are:

1. They are still calibrated to the unit of measure of the arcs (feet/meters).  This is indicated by large values in the F-MEAS and T-MEAS items on the section table of the route system.

2. There is an error in the beginning or ending measure point values (BMP or EMP) in the Oracle inventory.  

To use this tool select a benchmark value with which to compare route lengths.  This can be arbitrary number, an educated estimate by the Road or Trail Manager, or a number calculated from Oracle.

To calculate a number from Oracle, run SQLPLUS, and type the command:   

select max(bmp-emp) from rte_basics;

To select the maximum length for only roads or trails, place a 'where' clause at the end of the select statement, such as: 

select max(bmp-emp) from rte_basics where rte_type = 'ROAD';

This will display the maximum length using all roads.  Substitute with 'TRAIL' to calculate the maximum length using all trails.

Run the [image: image108.png]


 tool and enter the benchmark value.  This value should use the same unit of measure as the route system (usually either miles or kilometers).  Routes found with a longer calibration than the benchmark should be evaluated as follows:

1.   Use the [image: image109.png]


 tool to identify routes not linked to Infra Oracle attributes, and use the [image: image110.png]


 tool to connect them.  Select Yes when prompted to calibrate.  Re-run the [image: image111.png]


 tool using the same benchmark value for the 'longest route' to ensure the problem was solved.

2.   If the routes are already connected to Infra, there should be values in the BMP and EMP items and the route may just need calibration.  With no routes selected, use the [image: image112.png]


 tool to "bulk recalibrate" all flagged routes (where item ACTION = REMEASURE).  This will catch routes with measures updated through connection or through automated measure updates.   After the recalibration is complete, re-run the [image: image113.png]


 tool using the same benchmark value for the 'longest route' to ensure the problem was solved.

3.   If the routes are already connected to Infra and the recalibration process in #2 above does not correct them, select the route(s) in question and use the tool to force a recalibration.  Re-run the [image: image114.png]


 tool using the same benchmark value for the 'longest route' to ensure the problem was solved.

4.   If the routes are connected to Infra and the bulk and forced recalibrations do not correct them, check the measures in Oracle.  Select one of the routes in question and use the [image: image115.png]


 tool on the Default Tool bar to list the value in the RTE_NO item on the route.  Use the [image: image116.png]


 tool to run the Oracle Route Manager form.  Select the route in SDI and press [image: image117.png]


 (Write Selected Set).  In the Oracle form, press [image: image118.png]


  (Read Selected Set) to query the information for the selected route.  Check the values in the BMP and EMP fields, correct as necessary and save your changes.  If a correction is made, use the [image: image119.png]


 tool (Post pending Oracle Route Number/Measure Changes to all Route Systems) and select Yes when prompted to recalibrate.  

5.   If the Oracle measures do not need changing but the spatial route contains different values in the BMP and EMP items than those values in Oracle, the connection could be incorrect.  Some Forests support multiple routes with the same number.   In this case, extra caution is necessary.  One way to evaluate is to sever the connection on the route in question by selecting the route and using the [image: image120.png]


 tool (Update Attributes) on the Default Tool bar to display route attributes.  Use the backspace key to remove the value in the RTE_CN item on this route (do not do this if the value in RTE_NO is missing).  Then save the route system, reselect the route and re-run the [image: image121.png]


 tool. The route will be reconnected to Oracle based on the value in the RTE_NO item.  If Oracle has multiple matches for this RTE_NO value, the 'Resolve Connection Duplicates' form can be used to highlight the route and select the Oracle record with which to connect.  After connection, select Yes when prompted to calibrate.  At this point, the measure values are equal to those in Oracle and these measures are used for calibration.  Re-run the [image: image122.png]


 tool using the same benchmark value for the 'longest route' to ensure the problem was solved.

	6.
	Review the Routes using a Map – [image: image123.png]



An extremely effective way to review information is spatially.  The [image: image124.png]


 tool will prepare a map of the route system displaying the routes by surface type, labeling with the route number, displaying the route direction, and placing a hatch mark every 1/4 calibration unit (mile or kilometer).  Use the tool to prepare a map of the routes using the extent method (quad or other polygon) which best meets your unit need based on route density.  

The map product can identify the following conditions:

1. Missing Routes -  The arcs are drawn first, then the routes.  Where arcs can be seen (displayed with a thin black solid linetype) routes do not exist. Use the [image: image125.png]


 tool to add missing routes to the route system.  When new routes are created, use the [image: image126.png]


 tool to connect them to Oracle.  Respond yes when prompted to calibrate.

2. Routes without Surface Type data - All routes are drawn as a single thin green line.  The surface type is then superimposed over the single thin green line.  Routes without surface type information in Oracle will be depicted by only the solid thin green line.   This could be caused by missing surface type information in Oracle, or by calibration problems.

Surface type information can be validated within Oracle using the [image: image127.png]


  tool.  From SDI, select the route and press [image: image128.png]


 'Write Selected Set'.  From Oracle select [image: image129.png]


  'Read Selected Set' tool to query Oracle information for the selected SDI route, then press the Linear Events button to display linear events information for the queried route.  Scroll to the Surface Type information and validate it exists.  If it is missing, the information should be entered and saved.

If Surface Type information is present, then evaluate the calibration. (See #5a below for more information).

3. Valid Surface Type data - Corrections to Surface Type data can be entered in Oracle using the [image: image130.png]


 tool.  Query the route by Route Number, then press the Linear Events button to display linear events for the queried route.  Scroll down to the Surface Type event, make the necessary corrections and save your changes.

4. Valid Route Direction  - Check that the Surface Type is represented in the correct orientation to the route.  If the inventory describes a route that is paved for 1 mile and native surface for the remainder, make sure the paved portion is displayed on the map at the correct end of the route (determined by route direction).

To change the route direction, set the edit feature to route and use the flip tool on the Routes tool bar.  Select the route and press the 'Flip' route tool to flip the route direction.  You do not need to recalibrate.

5. Unit of Measure - Hatch marks are drawn every 1/4 unit.  All routes should be calibrated to the same unit of measure (mile or kilometer) and the hatch marks should appear evenly spaced.  Routes with hatch marks appearing dispersed, very dense, or not appearing at all should be reviewed for calibration.

There are a number of ways to review calibration, based on how the hatch marks appear:

A. No Hatch Marks:  Run the [image: image131.png]


 tool and print the results report.  Run the [image: image132.png]


 tool and print the results report.  Using these two reports, identify any routes which are missing measure point values because they are not connected to Oracle, and connect by selecting them and running the [image: image133.png]


 tool.  Select Yes when prompted to calibrate.  For routes that are connected to Oracle, select the routes and run the [image: image134.png]


 tool to make sure the most current Oracle measure values are populated on the route.  If the route values in BMP and EMP are still 0, correct the measures in the Oracle Route Manager form [image: image135.png]


 and run [image: image136.png]


 to post the measure changes to all maintained route systems.  Select Yes when prompted to recalibrate.

B. Dispersed or Dense Hatch Marks:  These appear when the GIS defined route is not defined with the length proportional to the measures entered.  Run the [image: image137.png]


 tool to prepare a report of these routes (explained in Step 7).  If routes are found with incorrect measure values, use the [image: image138.png]


 tool to query the route, correct the beginning and/or ending measures and save your changes.  Then use the [image: image139.png]


 tool to update the route system(s).  Select Yes when prompted for recalibration.  Check the route in question to validate that the correct measure values appear in the BMP and EMP items, and that the route has been recalibrated.

If routes are found that are missing arcs, use the 'Append Arcs' tool on the Routes Tool bar to add arcs to the route.  Then select the route(s) and use the [image: image140.png]


 tool to recalibrate them. 

6. Correct Route Labels - The label for the road or trail is displayed every 2 inches along the route.  The route label is the RTE_NO item on the RAT. When the route is connected to Oracle, this label is parented by Oracle and changes should be made using the [image: image141.png]


 tool.  Select the route in SDI and press [image: image142.png]


  'Write Selected Set'.  From the Oracle Route manager form, press [image: image143.png]


 'Read Selected Set' tool to query the route selected in SDI.  Make any necessary changes in the Oracle form and save.  Update the route system values using the [image: image144.png]


 tool.   If the route is not connected to Oracle, edit the RTE_NO  item by selecting the route and pressing the [image: image145.png]


 tool on the Default Tool bar.  This will display a form where the value in RTE_NO may be changed.

	7.
	Compare GIS lengths to Inventory Lengths [image: image146.png]



This step is more informative than an indicator of error.  The [image: image147.png]


 tool provides a measure of difference for each route based upon a comparison of the total length of the arcs in the route, and the inventory route length.

The GIS manages information in planimetric (two dimensions).  Our inventory measurements for a route are based upon some sort of survey (whether from GPS, odometer reading or a measure wheel), and are three dimensional.  There is a measure of error in each of these collection methods so there will be a difference between the two measurements for each route (planimetric GIS vs. inventory).  The key is to evaluate the difference and use it as a potential indicator of error.

When using this tool, you are prompted for a tolerance and unit of measure.  For example, this tool could be used to identify routes with more than a 20 percent difference by using a tolerance of 20.  This measure of difference is an indicator that routes with a high difference should be evaluated. Contributing factors to the difference in measurements include:

1. Routes with a significant slope and elevation variance.

2. Routes formed using arcs that do not closely represent the route's true placement on the ground.

3. Inaccurate field measurement of route length. Each collection method introduces some measure of error, including GPS.  GPS's weakest collection is the vertical measurement.  The collection method used should be taken into consideration.

4. Incorrect measurement values entered in the inventory.

5. Inventory measurement values not placed on the RAT (BMP and EMP items).  The route may not be connected to Oracle.

6. Incorrect calibration - the route may not be calibrated.

Difference between GIS measured lengths and inventory lengths are relative errors; each will have some measure of error.  It is unreasonable to require them to be exactly the same, especially when considering their roles in the business of route management.  The key is to use this comparison to find the outliers and evaluate them.  

	8.
	Replace the Route

Sometimes the simplest of solutions is the most effective.  There are times when the reason for a route error is elusive and it is not time effective to continue troubleshooting it.  In these cases, simply delete the route and recreate it. 

1. With edit feature set to route, select and delete the route.

2. Use the [image: image148.png]


 tool to recreate the route.

3. Use the [image: image149.png]


 tool to connect the route to the tabular inventory.  When prompted, calibrate the route.

4. Verify the BMP and EMP items on the RAT have been populated.

5. Use the [image: image150.png]


 tool to verify the calibration was successful.


5.3
Point Management Methods

Several methods are available for managing point information within Infra.  These methods are described below, including comments on the benefits and limitations of each.  Because the focus of this user guide is Travel Routes, each method is discussed in its relation to a route.  Features could potentially be described by their relation to any linear feature (road, trail, fence, etc.) verses an x,y coordinate. 

This document has been distributed in the GIS community and to ESRI to initiate a discussion on how point features could (or should) be managed within a Forest Service integrated application.  As of this release, no decisions have been made.

Infra Travel Routes supports methods A and B below.  To support point management, an item was added to the GIS Data Catalog to track the point management method used for each point coverage.  The method codes used are: A, B, C and D, corresponding to the methods described below.

Method A. Oracle Owned Points and a GIS Point Event Theme

This point management method specifies that point feature information reside in the features table owned by Oracle.  The spatial location in reference to a route is specified through the RTE_CN, and BMP_ON_RTE fields in the features table.  The feature type is defined as a point event theme.  A GIS coverage does not exist for this information; therefore, this type of point feature is dependant upon a route for the identification of its spatial location.

The Travel Routes ArcView extension includes a function to display  features from the features table in Oracle.  The user is prompted to  select the type of feature from a list of values and the point  event theme is added to the current view.  There are no additional coding needs to support this method within Travel Routes.

Comments: This is a very clean method for managing route point information.  It is easily managed from Oracle.  However, using event themes is a new method for most of the GIS community.  Event themes are dependant on routes, thus the route theme must be defined before route points may be used.  If route points are never needed except when using routes, this method is acceptable.  A possible limitation to this method is that route point features are defined as being placed exactly on the route, when they may actually exist a distance off to one side.  This is a business issue that may be important to some but  not to others.

Method B. Oracle Owned Points and a Dynamic Point Coverage

This point management method is identical to method A above, with one  exception.  The GIS point representation is performed by dynamically creating a GIS coverage through the SDI tool:


[image: image151.png]


  'Generate a GIS Point Coverage from Oracle Point Events', 

instead of as a point event theme.  To implement this method, use the tool above to dynamically create a point coverage from the route/measure point information.  

The owner of this data is Oracle.  The GIS coverage is not maintained; when changes are made to the point feature location within Oracle, the point feature coverage should be deleted and re-created.  When route measures are changed (through the Oracle Route Manager form), SDI recognizes the changes and prompts the GIS user to recalibrate the updated routes.  Recalibration alters the position of the point feature along the spatial route feature.  When Oracle measure updates are posted to the dynamically segmented route system, all dynamic point coverages should be re-generated.  (See Section 5.1 for more information on this utility.)

Comments: This is also a very clean method.  This method provides the 'coverage' (vs. 'event theme') the GIS community is accustomed to using.  A possible limitation to this method is that route point features are defined as being placed exactly on the route, when they may actually exist a distance off to one side.  This is a business issue that may be important to some but  not to others.

Method C. Oracle Owned Points with Offsets and a Dynamic Point Coverage

This management method is very similar to Method B above; however, spatial location may be further defined by specifying the offset distance and direction (left or right) of the point feature from the route.  The GIS point representation is performed by dynamically creating a GIS coverage  through the SDI tool in Method B above, however, the tool must be edited to automatically recognize offset values in the Oracle table and use them when creating the coverage.  This function has been prototyped, but requires further testing and is not included in Infra Travel Routes. 

The owner of this data is Oracle.  The GIS coverage is not maintained; when changes are made to the point feature location within Oracle, the point feature coverage should be deleted and re-created.  When route measures are changed (through the Oracle Route Manager form), SDI recognizes the changes and prompts the GIS user to recalibrate the updated routes.  Recalibration alters the position of the point feature along the spatial route feature.  When Oracle measure updates are posted to the dynamically segmented route system, all dynamic point coverages should be re-generated.

Comments: When it becomes available, this method will provide the best of both worlds by having Oracle manage the data, while providing a GIS coverage with more exact identification of route point feature locations.

Method D. Oracle Owned Attributes and a Point Coverage

This method of point management specifies that point attribute information resides in Oracle, and the spatial location of the points exist in an ArcInfo point coverage.  The attributes in Oracle and the features in the coverage are maintained independently, but linked through a control number which is established by a Travel Routes utility when the information is built or migrated.  This function has been prototyped, but requires further testing and is not included in Infra Travel Routes. 

The measure point locations of point features along routes are required for the business functions of access and travel management (ATM).  Therefore, the measure points must be redundantly stored in the features table.  A Travel Routes utility calculates the measure points along the route and populates the table when the information is built or migrated.

This method is the most involved, since information is being redundantly stored and it is important to maintain synchronicity.  The GIS point coverage is the owner of the spatial location, and positions may be changed in the coverage using any number of tools.  If positions change in the coverage, the relationship is now out of sync with the route/measure point references in Oracle.  An SDI utility could be used to update values in the features table when there is significant modification of positions in the point coverage (modifications beyond a pre-determined tolerance).

Comments:  This is a very involved method since data is independently maintained and redundantly stored.  The GIS manager must actively manage the data set and monitor changes to point coordinate locations in arc.  Upon significant changes (changes above the unit's pre-determined tolerance), it will be the manager's responsibility to run the Travel Routes utility to update the route/measure point  reference stored in Oracle.  If coordinate locations never change, the management will be less intense.

This method would accommodate situations where point features exist that are not related directly to a route.  These features cannot be dynamically positioned based upon a route location, and therefore must exist independently.  The features would exist in the coverage, but do not require connection to any route.  They could, however, be connected to feature information.

To implement this method in Travel Routes, a utility 'RTE_P2E' was written and prototyped in SDI, which will calculate route/measure point  values for points within a buffer around the route, and compare the values to those in the features table.   A utility similar to this is needed for migration, and could be used as the basis for this utility code.  However, the Oracle tables for point features are fragmented for detail information.  One table is used for basic feature definition (which the [image: image152.png]


 'Generate a GIS Point Coverage' tool uses), but a different detail exists for each subject type.  An event table structure modeled after the Travel Routes table is necessary, but as of this release, is not available.  Therefore, the RTE_P2E tool cannot be used because there is not 'one' table to migrate information into.  A different tool would have to be used for each point feature type at this time because of the Oracle design; therefore, it was decided not to include this function.
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