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Introduction

The CHART/EORS Intranet Mapping application needs to provide web-based, map-enabled data review and input functionality for EORS and CHART devices and events. 

This document serves as the CHART/EORS Intranet Mapping System Requirement Specification.

1. Background 

1.1 Overview of CHART Operation

CHART (Coordinated Highways Action Response Team) is a joint effort of the Maryland Department of Transportation and the Maryland State Police, in cooperation with other federal, state and local agencies. CHART's mission is to improve “real-time” operations of Maryland’s highway system through teamwork and technology. The CHART program relies on communication, coordination, and cooperation among agencies and disciplines, both within Maryland and with neighboring states, to foster the teamwork necessary to achieve our goal. This is consistent with Maryland’s State Highway Administration’s overall mission, which is to provide Maryland with an effective and efficient highway system.

The CHART program is Maryland’s entry into the ITS (Intelligent Transportation System) arena, and started in the mid-1980s as the “Reach the Beach” initiative, focused on improving travel to and from Maryland’s eastern shore. It has become so successful that it is now a multi-jurisdictional and multi-disciplinary program, and its activities have extended not just to the busy Baltimore-Washington Corridor, but also into a statewide program. The program is directed by the CHART Board, consisting of senior technical and operational personnel from SHA, Maryland Transportation Authority, (MdTA), Maryland State Police (MSP), Federal Highway Administration, the University of Maryland Center for Advanced Transportation Technology, and various local governments. The board is chaired by the Chief Engineer of the SHA. This comprehensive, advanced traffic management system is enhanced by a newly constructed state-of-the-art command and control center called the Statewide Operations Center (SOC). The SOC is the “hub” of the CHART system, functioning 24-hours-a-day, seven days a week, with satellite Traffic Operations Centers (TOCs) spread across the state to handle peak-period traffic.

The current CHART SOC represents the culmination of a three-year systems development effort that provides statewide control of variable message signs (VMS), traveler advisory radio (TAR), and close circuit television (CCTV) field equipment. The SOC has the capability of receiving, processing and storing detector data and controlling various displays at the SOC and at remote workstations. This project is to continue the development of these systems and to technically improve these systems.

The vision of CHART includes the following:

· CHART is a statewide traffic management system, which is expandable to cover the entire state as funds, resources, and roadside equipment become available to support traffic management.

· CHART is a coordination focal point that identifies incidents, congestion, construction, road closures and other emergency conditions; and then directs the resources from various agencies, as necessary, to respond to recurring and non-recurring congestion and emergencies. It also manages traffic flow with traveler advisories and signal controls, and coordinates in the cleanup and clearance of obstructions.

· CHART provides real-time traffic flow and road condition information to travelers and the media broadcasters, as well as providing real-time and archived data to other state agencies and local, regional, inter-state, and private sector partners.

· CHART is a 7 day per week, 24 hours per day operation with the system performing internal processing and status checks to detect failed system components and resetting or reconfiguring itself where appropriate, or notifying operators and/or maintenance staff where necessary for service.

1.2 Problem to Overcome

To fully support the vision of CHART management team, this project is to integrate the existing CHART and EORS functionalities with mapping capability to spatially enable CHART and EORS operation. The system shall support current CHART operators, MDOT enterprise users to access CHART and EORS information spatially.

1.3 Documentation Notes

Please note that this document includes user interface descriptions such as colors, images and icons. They are preliminary and the finished product may alter them based on design decisions.

2. System Boundary
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2.1 External System Interfaces

The CHART/EORS mapping system interfaces with the following external systems:

· CHART II system

· Retrieve CHART device and event information

· Authenticate users against CHART II user database.

· CHART Lite System

· Expose a set of HTTP request interfaces for future integration with CHART Lite.

· EORS System

· Retrieve EORS data entry and other information.

· AVL Server

· Retrieve vehicle information to store and publish.

· Scan

· Retrieve device and forecast information.

2.2 User Interfaces

The CHART/EORS mapping system will serve two groups of users

2.2.1 Enterprise Viewer

Enterprise Viewers are the users on the enterprise LAN within the MDOT organization that review CHART and EORS information. 

· Typical Enterprise Viewer uses the application 10% of the time each workday. 

· Typical Enterprise Viewer changes map view every 3 minutes.

2.2.2 CHART/EORS Operator

CHART/EORS Operators review and update the CHART and EORS information.

· Typically there are 50-100 CHART operators on-duty concurrently. When on-duty, typical CHART/EORS Operator uses the application 80% of the time, 24 hours a day and 7 days a week. 

· Typical CHART Operator changes map view every 10 minutes.

· Typically, there are 200 – 300 CHART incidents that need to be inputted or updated with spatial information per day of operation.

3. Data Flow Diagram
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4. Hardware and Software Constraints 

The system shall function with the following hardware and software constraints.

4.1 Client Hardware

CPU:

Comparable to Pentium II 300 or better.


Memory:



Minimum 64 Mb.


Hard Disk:



CHART Operator: 
3 GB



Enterprise Viewer: 
2 GB


Browser: Internet Explorer 5.5 or newer.


Monitor:



CHART Operator:
17 inch – 19 inch



Enterprise Viewer: 
17 inch

4.2 Server Hardware

CPU: 

Will be determined after preliminary study

Memory: 
Will be determined after preliminary study

Hard Disk: 
15 GB

Operating System: Windows 2000 Advanced Server Operating System

4.3 Network Connection

SHA will provide network connection between the CHART operator and application server with minimum speed of 256k/second (128k/second up-stream).
5. Non-Functional Requirements

5.1 Usability

5.1.1 Application Access Method

5.1.1.1 The application shall be developed as an Intranet application. 

5.1.1.2 The application shall support Internet Explorer browser version 5.5 or newer.  The application shall be designed to run on monitors with resolution set to 1024X768 or higher.

5.1.2 User’s Manual

5.1.2.1 User’s manual shall be developed to assist end users in system usage.

5.2 Security

5.2.1 The system shall integrate with CHART security verification mechanism to authenticate users.

5.2.2 System shall allow Enterprise Viewers to access the web site’s read-only functions without having to input user name and password information.

5.2.3 System shall restrict access of editing and administrative functions by requiring input of the user name and password and authenticate against CHART database.

5.3 Performance

5.3.1 For web clients on the local area network, data display on client interfaces shall be updated within 5 seconds from when data is received from the CORBA event handler. 

5.3.2 Map server shall generate a map in less than 5 seconds.

5.4 Supportability/Maintainability

5.4.1 System design document shall be delivered with the completed system.

5.4.2 System administration guide shall be delivered with completed system.

5.4.3 System shall be designed in a modular fashion that functions are logically grouped together.

5.4.4 System shall provide system administrators the capabilities to add, remove and update CHART devices’ mapping attributes from a graphic user interface using the Device Editor Application.

5.4.5 System shall be able to import updated background GIS data from MDOT/SHA in shape file or ArcSDE format. 

The background data update shall be able to be carried out separately from main system operation. When the data is loaded and tested, the main system shall point to the updated background database. Interruption of system operation shall be limited to stop and restart of the system.

5.4.6 Updating CHART devices information shall not require stopping the system.

5.4.7 System administration manual shall include data import/export instructions for exporting CHART Device/Event data and importing background map layer data using ArcSDE or Shape format.

5.4.8 Historical event data shall be kept in database for at least one year. A utility shall be provided to archive location information of events older than a specified date to an archive database.

6. General Functional Requirements

6.1 Retrieve and Store CHART Data

6.1.1 The system shall retrieve CHART event/device information from the CHART system in the form of CORBA event feeds. 

6.1.2 The system shall store CHART event/device information.

6.1.3 The system shall be able to insert and update the locally stored CHART event/device data according to the data received from the CORBA events.

6.2 Map Display

6.2.1 Background Map Layers

6.2.1.1 The system shall display background map layers including the following:

· Maryland County Boundary

· Maryland State Boundary

· Neighboring State Boundary

· Interstate Highways

· US Highways

· Maryland Primary Highways

· Maryland Secondary Highways

· County roads

· Landmarks

· Water body

6.2.1.2 The system shall display major highways for neighboring area of Pennsylvania, Northern Virginia, Delaware and Washington D.C.

6.2.1.3 Highway layers shall display road shield symbols.

6.2.2 Legend

6.2.2.1 System shall be able to display a legend that shows symbology for all CHART and EORS device and event layers.

6.2.3 Multiple Map Views

6.2.3.1 Operator shall be able to have up to 4 map view windows open concurrently. Each view shall be independent of other views in terms of map extent and layer visibility.

6.2.3.2 When a CHART device/event state changes, all relevant views shall be updated to reflect the changes.

6.2.3.3 Layer visibility shall be configurable on a per-view basis.

6.2.3.4 System shall include a set of saved map view setups. 

6.2.3.5 System shall allow an administrator to designate a saved view as the default view for users of an operation center. System shall display the default view settings automatically when a user starts a map view.

6.2.3.6 System shall be able to display a list of the saved views. System shall allow user to load a saved view.

6.3 Map Navigation

6.3.1 System shall support basic map navigation capabilities such as zoom-in, zoom-out, pan, and zoom-to-full-extent.

6.3.2 System shall support zooming to a set of pre-configured areas.

6.3.3 System shall support zooming to a county.

6.3.4 System shall support zooming to a district.

6.3.5 System shall support zooming to an area specified by dragging a rectangle on map.

6.3.6 System shall support zooming to a CHART device or event based on device/event ID.

6.3.7 System shall allow user to zoom to intersection of two highway features.

6.3.8 System shall support zooming to route and exit number.

6.3.9 System shall support centering on route and state/county mile marker or MDTA mile marker.

6.3.10 System shall support centering on a point by latitude/longitude or MD State Plane 83 coordinates.

6.3.11 System shall support centering on a landmark.

6.3.12 System shall support measuring linear mileage by drawing a polyline on the map.

6.3.13 System shall support drawing a circle of a specified radius at a user-selected center point.

6.4 Identify Information from Map

6.4.1 User shall be able to retrieve road data by clicking on a highway segment on the map.  The data items shall include highway route number, road name, total number of lanes, MDTA mile marker designation and state/county mile point information.

6.4.2 User shall be able to retrieve coordinate information in MD State Plane 83 and Latitude/Longitude coordinates.

6.5 Display CHART/EORS Devices and Events on Map

6.5.1 The system shall display the CHART and EORS devices as point icon symbols on the map.

6.5.2 The system shall provide appropriate tool-tip of related information for CHART and EORS devices when user moves mouse cursor over the device on the map. Detail for each device will be defined in Detailed Map Layer Requirements section.

6.5.3 The system shall provide appropriate functionality when user clicks on a CHART or EORS device on the map. Detail for each device will be defined in Detailed Map Layer Requirements Section.

6.5.4 CHART events shall be displayed as point icons on map.

6.5.5 The system shall provide appropriate tool-tip of related information for CHART events when user moves mouse cursor over the event on the map. Detail for each event will be defined in Detailed Map Layer Requirements Section.

6.5.6  Event shall be displayed only when they are open. When they are closed, the event shall be hidden from the map.

6.5.7 System shall automatically check for updates of CHART devices and events and update the map at a configurable interval.

6.5.8 System shall update the map display if device and event update has been detected.

6.6 Display CHART Event as a List

6.6.1 The system shall display CHART events as a list in a “grid-like” interface. The interface can display different event types in a few tabs. The grid shall include the following columns for CHART events: event name, source, direction, time received and whether the event has been mapped.

6.6.2 The system shall be able to filter display to a list of “Not-yet-mapped” events.

6.6.3 The system shall allow user to sort the CHART event list based on any of the columns mentioned above.

6.6.4 The system shall allow user to select a CHART event from the list and initiate Geo-Locate functions (if the event has not been mapped) or zoom to the event (if the event has been mapped).

6.7 Edit CHART and EORS Devices

6.7.1 DeviceEditor shall be able to display and edit the following CHART and EORS devices:

· Traffic Speed Sensor (TSS/RTMS)

· Dynamic Message Sign (DMS)

· Roadway Weather Information System (RWIS)

· Close Circuit TV (CCTV)

· Highway Advisory Radio (HAR)

· SHAZAM

· Landmark

6.7.2 Devices that have a direction attribute (RTMS, DMS) shall preserve the geographic location accuracy, i.e. they shall display on the correct side of the road, and stay on the right location at different scale levels.

6.7.3 HAR editing shall allow editing of location description and frequency information.

6.7.4 Device information shall be saved to a database.

6.8 Geo-Locate CHART Events

6.8.1 The system shall allow authorized user to use the map to define a point geographic location for a CHART event.

6.8.2 The system shall allow authorized user to use the map to select and relocate a point-based event. 

6.8.3 The system shall store the location information for later retrieval.

6.8.4 When a CHART road closure is created with the same permit ID as an EORS road closure, it shall assume the EORS road closure’s location. 

6.8.5 When a CHART road closure’s location is updated, the matching EORS road closure (same permit ID) shall assume the updated location and vice versa.

7. Detailed Map Layer Requirements

7.1 County Summary

7.1.1 System shall display Snow Emergency Plan activation information in County summary. See “Snow Emergency Plan Activations” for details.

7.1.2 System shall display safety, weather and special events information in county summary. See “Weather Event”, “Special Event” and “Safety Event” for details.

7.1.3 If there are any “not-yet-located” events in the county, a tool tip shall display a list of these events.

7.2 Snow Emergency Plan Activations

7.2.1 System shall display snow emergency plan activations for counties.   Emergency counties shall display a star/snow flake icon near the county label. The county area shall be colored differently to indicate snow emergency plan activation.

7.2.2 When user mouse movers over the star icon, a tool tip shall display with following information:



· County Name 



· “Snow Emergency Plan
 Activated”

· Date/Time Declared

7.3 Landmarks

7.3.1 System administrator shall be able to create, update and delete landmark records via the DeviceEditor application.

7.3.2 System Administrator shall be able to assign name, description and URL link for each landmark.

7.3.3 System shall display each landmark as an icon.

7.3.4 System shall display tool tip with landmark’s name and description information when user moves mouse over a landmark.

7.3.5 System shall display the URL link page when user clicks on a landmark icon.

7.4 Traffic Speed Sensor (TSS/RTMS)

7.4.1 System shall display traffic speed detectors on the map as point icons. 

7.4.2 For each location, if there are multiple speed detectors pointing to two traffic directions, the map shall display one arrow for each traffic direction.

7.4.3 Traffic speed arrow shall be rotated to align with road direction.

7.4.4 Detector arrow shall be color-coded based on the following criteria:

Speed





Color
· Speed < 30 mph 



red

· Speed >= 30 and <=50


yellow

· Speed > 50




green

7.4.5 If any of the following conditions is true, then the detector is assumed “out of service”. It should be colored as gray.
· Not updated in last 10 minutes 


· Status is Offline


· Communication is not ok

· Speed is zero or greater than 100 mile per hour

· Volume invalid (volume = 0)

7.4.6 When user moves mouse over the detector icon, tool tip shall display following information:

· Detector location

· Last data report date and time

· Road direction(s) and speed(s)

7.4.7 If the speed detector is out of service, then the tool tip shall display the cause (communication error, testing, maintenance, etc) instead of road direction/speed information.

7.5 Camera

7.5.1 System shall display still-image cameras on the map as point icon [image: image8.png]


 at the camera location.  

7.5.2 When user mouse moves over the icon, a tool tip shall display camera location information.

7.5.3 When user clicks on camera icon, system shall display the most recent snapshot image from the camera.  

7.5.4 If the camera image is older than 2 hours, system shall display a message that the image is not available.

7.6 Close Circuit TV (CCTV Streaming Video)

7.6.1 System shall display all streaming video cameras (not only those shown on CHART internet site) on the map as point icons.  Each camera is represented with an icon like [image: image9.png]


 at the camera location.  

7.6.2 When user mouse moves over the icon, a tool tip should display the CCTV camera location information.

7.6.3 When user clicks on the camera icon, a window should popup and display the “camera facing direction web page”. 

7.7 Dynamic Message Sign (DMS)

7.7.1 System shall display dynamic message signs on the map as point icons.  Each sign is represented with a color-coded icon at the sign location.  The color depends on the sign status:

· A gray box with black border like [image: image10.bmp] represents signs “Offline”.
· A black box represents signs “online without active message”. 
· A blue/green box with black boarder represents signs “Online with active message”.
· A yellow box with black border represents signs that are “Online, communication failure”.
· A red box with black border represents signs that are “Online, hardware failure”.
· A white box with black border represents signs that are “Maintenance mode”.
7.7.2 When user moves mouse over DMS icon, system shall display tool tip with the following information:

· DMS ID

· Location

· Message, if available, or “No message”

· Beacons, if activated

· Status if “out of service”

· Communication failure

· Offline

· Maintenance Mode

· Hardware Failure

7.8 Highway Advisory Radio (HAR)

7.8.1 System shall display HARs on the map as point icons. Icon shall indicate status of HARS as the following:

· A gray box with black border represents “Offline”.
· A black box represents “online with standard message”. 
· A blue/green box with black boarder represents “Online with active message”.
· A yellow box with black border represents signs that are “Online, communication failure”.
· A red box with black border represents signs that are “Online, hardware failure”.
· A white box with black border represents signs that are “Maintenance mode”.
7.8.2 When user moves mouse over a HAR icon, system shall display tool tip with the location, device ID and frequency. If the HAR is out of service, it shall also display the operation status information.

7.9 SHAZAM

7.9.1 System shall display SHAZAMs on the map as point icons. Icon shall indicate its status as the following:

· A gray box with black border represents “Offline”.
· A black box represents “Online not active”. 
· A blue/green box with black boarder represents “Online active”.
· A yellow box with black border represents signs that are “Online, communication failure”.
· A red box with black border represents signs that are “Online, hardware failure”.
· A white box with black border represents signs that are “Maintenance mode”.
7.9.2 When user moves mouse over a SHAZAM icon, system shall display a tool tip with the location, device ID, direction and whether it is activated.

7.10 Action Event

7.10.1 System shall display action events as point icons on map.

7.10.2 When user moves mouse over an action event, system shall display event information including event name, source, controlling operation center, direction and participants.

7.11 Congestion Event

7.11.1 System shall display congestion events as point icons on map.

7.11.2 When user moves mouse over a congestion event, system shall display event information including event name, source controlling operation center and direction.

7.12 Disabled Vehicle Event

7.12.1 System shall display disabled vehicle events as point icons on map.

7.12.2 When user moves mouse over a disabled vehicle event, system shall display event information including event name, source, controlling operation center, direction and participants.

7.13 Incident Event

7.13.1 System shall display incident events as point icons on map.

7.13.2 When user moves mouse over an incident event, system shall display event information including event name, source, controlling operation center, direction, vehicle count, lanes closed and participants.

7.14 Special Events

7.14.1 System shall display special events as icons on map for conditions related to stadium events and other similar activities.

7.14.2 When user moves mouse over a special event, system shall display event information including event name, source and controlling operation center.

7.15 Weather Events

7.15.1 Weather event will be assigned at a regional level. The system shall map the regions to counties and display the weather event name, source and controlling operation center in the county summary tool tip.

7.16 Safety Events

7.16.1 Safety event will be assigned at a regional level. The system shall map the regions to counties and display the safety event name, source and controlling operation center in the county summary tool tip.

7.17 CHART Active Roadway Closures

7.17.1 The system shall display CHART planned road closures on the map as point icons at the starting location of the closure (orange cone).

7.17.2 When user mouse moves over the icon, tool tip shall display closure information including event name, source, source description, controlling operation center, direction and lanes closed (from CHART). If a matching permit number is found in EORS Active Road Closure, then append EORS permit information as described in 8.20.3.

7.18 Winter Storm Management Segments (WSMS)

7.18.1 System shall display WSMSs as line segments on the map. For each segment, system shall display road condition for both directions as offset parallel line segments.

7.18.2 WSMS segments shall be colored according to the road condition value as the following:

Value



Color
· 1 Drift Snow


White

· 2 Snow packed


Light Blue

· 3 Ice Covered


Blue

· 4 > 2” Accumulation

Red

· 5 < 2’’ Accumulation

Yellow

· 6 Slush



Pink

· 7 Wet – Clear


Green

· NO ENTRY


Brown

7.18.3 When user clicks on the segment, the system shall display information about the selected segment(s). The displayed information shall include the following: 

· Route name, Segment id

· Limits

· Route directions, road condition description and segment color

· Time of last update

7.19 Shop/District-Wide Road Condition Summary Report

Each district summarizes the interstate (I), primary (P) and secondary (S) highway road conditions into a set of three values. Each set represent the overall condition for the district.

7.19.1 System shall display a set of 1-3 composing icons for each shop location. Each composing icon represents a road type, which may be interstate, MD primary or MD secondary: 

Type


Icon
· Interstate Road

[image: image11.png]



· MD primary

[image: image12.png]



· MD secondary

[image: image13.png]



If the shop only monitors interstate and MD secondary roads, only the icons for these two road types will be displayed.  The icon would be[image: image14.png]


[image: image15.png]


.

7.19.2 The color of each composing icon is based on the reported road condition value. 

Value




Color
· 1 Dry or Wet



green

· 2 Isolated or Overall Coverage
yellow

· 3 Restricted Lanes or Closed

red

7.19.3 When user mouse moves over the icon, tool tip should display road condition information about the shop including the following:  

· Shop Name 




· Interstates Status 




· MD Primary Roads Status 



· MD secondary roads status 



· Time of last update

If a road type does not apply for the district, the tool tip section for the road type shall display “Not applicable”. 

7.20 EORS Active Lane Closure

7.20.1 The system shall display active road closures on the map.  Each closure should be displayed as point symbol at the starting location of the closure and highlight the road closure road segment in red.  

7.20.2 The starting point should be represented by icon like [image: image16.png]


. The road closure segment should be represented by thick red lines.

7.20.3 When user mouse moves over the icon, tool tip shall display the following road closure information:  


· Tracking Number

· Route Info 




· County





· Permit info:

· Permit type




· TCS number

· Reason





· Contact name




· Submitted date




· Closure time period: 



· Starting date




· Ending date




· Staring hour




· Ending hour




· Estimated reopen time



· Status





· Remarks




· Approval info




· Closed lanes 



7.21 EORS Planned Lane Closure

7.21.1 The system shall show planned road closures on the map.  Each closure should be displayed as a point symbol at the starting location of the closure and highlight the road closure segment.  

7.21.2 The starting point should be represented by icon [image: image17.bmp], and the road closure segment should be represented by thick yellow line

7.21.3 When user mouse moves over the icon, tool tip shall display road closure information the same as EORS Active Road Closure. 

7.22 EORS Weather Road Closure

7.22.1 The system shall show current road closures due to inclement weather on the map.  Each closure should be displayed as point symbol at the start location of the closure and highlight the road closure segment. 

7.22.2 The starting point should be represented by icon [image: image18.bmp], and road closure represented by thick orange line.

7.22.3 When user mouse moves over the icon, tool tip shall display the following road closure information:  


· Tracking Number

· Route Info 




· County





· Closure start date/time

· Estimated reopen time



· Closed lanes 



7.23 EORS Pending Lane Closure

7.23.1 The system shall show pending road closures that wait for approval on the map.  Each closure should be displayed as point feature at the starting location of the closure, plus the road segment where the closure applies.  

7.23.2 The starting point should be represented by icon [image: image19.bmp], and road closure represented by thick orange line.

7.23.3 When user mouse moves over the icon, tool tip shall display the following road closure information:  


· Tracking Number

· Route Info 




· County





· Permit info:

· Permit type




· TCS number




· Reason





· Contact name




· Submitted date




· Closure time period: 



· Starting date




· Ending date




· Estimated reopen time



· Status





· Remarks




· Approval info




· Closed lanes 



7.24 Roadway Weather Information System (RWIS)

7.24.1 The system shall display RWIS sites as point symbols on the map.  

7.24.2 Each site shall color-code RWIS symbols based on the worst weather condition reported by the sensors.  

Status Value



Color
· Dry




green 

· Wet, damp



blue

· Chemical wet, snow/ice watch
yellow

· Snow/ice warning


red

· Other cases



brown

Regardless the weather situation, if the data is more than 2 hours old, then the color shall be gray.

7.24.3 If the site has a camera, a “camera pin” symbol shall be displayed on top of the RWIS symbol to indicate presence of a camera at the site. 

7.24.4 When user mouse moves over the icon, a tool tip shall display following weather information:  

· “Roadway Weather Information Sensor”

· Location

· Time of last update

· Air temperature


· Dew point



· Relative humidity



· Average wind speed

· Gust speed




· Wind direction 




· Visibility



 

· Precipitation type


· Precipitation intensity 



· Precipitation accumulation

· Pavement temperature low to high range

7.24.5 When user clicks on the icon, the system shall display links to the following pages:

· Site Map

· Camera Image (if the RWIS site has a camera)

· Scancast Information for the RWIS sensor

· RWIS Site Status

For the items that do not apply for the particular site, the link will be disabled and “Not Applicable” will be displayed after the link text.

7.24.6 If reported data is more than two hours old, the field should be displayed with white text on black background.

7.24.7 When user clicks on Site Map link, RWIS Site Map shall display. Detail please see RWIS Site Map section.

7.24.8 When user clicks on Camera link, the snapshot camera image shall display. 
7.24.9 When user clicks on Scancast link, the Scancast information for the sensor shall display. 
7.24.10 When user clicks on RWIS Site Status link, the RWIS Site Status information for the sensors shall display. 

7.25 RWIS Site Map

7.25.1 System shall display the site map page when user clicks the site map link.

7.25.2 The site map shall display aerial photo of the site as background.  

7.25.3 The site map shall display sensors and weather towers.  Each weather tower shall be represented as a red triangle. 

7.25.4 When user mouse moves over weather tower on site map, a tool tip should display with following information included:
· Time of Last Update

· Air temperature


· Dew point

· Relative humidity

· Average speed

· Gust speed

· Wind direction

· Visibility 

· Precipitation

· Precipitation intensity

· Precipitation accumulation


7.25.5 Each sensor shall be represented by a color-coded circle.  The color is decided by the weather status the sensor is reporting.

Status Value



Color
· Dry




green 

· Wet, damp



blue

· Chemical web, snow/ice watch
yellow

· Snow/ice warning


red

· Other cases



brown

Regardless the sensor status, if the data is more than 2 hours old, the color should be black.
7.25.6 When user mouse moves over the sensor on site map, a tool tip should display with following information:
· Sensor id

· Sensor name 




· Status 





· Surface temperature 



· Subsurface temperature 



· Freeze point 




· Chemical percent 




· Depth

· Ice percentage

The tool tip for sensor should display like following:

7.26 Salt Dome

7.26.1 The system shall display salt dome as point symbols on the map. 

7.26.2 The symbol shall indicate the “percent full” information of the salt dome as color-coded icons.  

· If percent full >= 0.5, icon is blue; 

· If percent full < 0.5, icon is red.

7.26.3 When user mouse moves over the icon, tool tip shall display following salt dome information:
· Salt dome location



· Shop name 




· County, 




· Capacity




· Percentage full




7.27 Automated Vehicle Location (AVL)

7.27.1 System shall be able to update vehicle location information according to UDP messages received by the vehicle server.

7.27.2 System shall display vehicles that have reported data in last 24 hours on the map. 

7.27.3 Each vehicle shall be represented by a color-coded icon according to following rules:

· If data is older than 10 minutes, color shall be gray.

· If data is within last 10 minutes, then.  

· If the case is not cleared, the color shall be orange

· If the case is cleared, the color shall be green

7.27.4 The icon shall also rotate so that it aligns with direction that the vehicle travels. 

8. Assumptions and Limitations

1. In the future, GIS data format may be changed by MDOT/SHA without notice. The data importing procedure may need to be updated to match the data format changes.

2. All external systems are assumed to be functional.

9. References

1. CHART II R2B1 Requirements GIS/Map and Related Functionality.

2. CHART LITE System Requirement Specification

3. CHART LITE High Level Design
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