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Overview

LSDU extends for the Lane status display unit; this software is for the admin use of lanes,
and we can view the data of lanes and monitor the hardware status of each lane.
It operates in real-time data lanes.

Key Feature
User Interface

e The Lane Status Display Unit (LSDU) is a desktop-based application that monitors all
toll lanes and their functions in real time. It provides a comprehensive tool to view
real-time traffic trends such as hourly data, incident configuration, monitoring,
authoring, and live equipment status.

e All lanes of the plaza are configured to communicate with the plaza-specific LSDU
workstation. It is possible to access the LSDU application of another plaza in
read-only mode through the hyperlink provided.

><

Private & Confidential © Dogra Technologies Pvt. Ltd.



e All the data is stored in the plaza-specific LSDU database."

User Registration and Authentication

Make it easy for users to log in to the LSDU using their special username and password,
ensuring strong security to keep their information safe. After reviewing the registration
details, the user should be able to save the registration and then open the Lane Status
Display Unit application.
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Login

LSDU basic functionality and data flow

Data Type Remarks

Required for displaying last
All Lane Lane to LSDU 1-hour Traffic Trend
Data Completeness tsoHESEleAL PlazegiSilene Completeness Check
Tariff Status updates SHEERVAL Lane to LSDU Tariff Data Update
st e Al | SDU to SHEERVAL Lane | Login/Logout
Ipermissions/configurations
Failures and Traces Both ways Equipment Status

LSDU Status

The status will be in terms of connectivity, error messages, operating or non-operating

equipment, etc. It will monitor and report the status of equipment for each lane. The LSDU
application is used to configure the UFD messages, the number of images (configurable) to

be captured by ICS, AVC timeout time (with AVC working and not working), etc.
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Dashboard

The LSDU is powered with certain Dashboards for the traffic flow analysis and the full-length
utilization of the LSDU features:

e Plaza Status Dashboard: Provides an overview of the entire plaza's status.

e Lane Status Dashboard: Shows the status of individual lanes.

e Downloaded (Lane — Plaza DB data Sync. Testing): Indicates the feature for testing
database synchronization between lane and plaza.

e Traffic Status Chart: Displays traffic flow analysis.

e Lane Equipment Functional Status: Reports the operational status of lane equipment.

e Graphical Display of Lane Equipment Connectivity: Visualizes the connectivity of lane

equipment.

LSDU Functionality

Lane Monitor

"The LSDU Monitor screen is displayed after login. The Lane monitor screen shows all the
equipment, lane IDs, vehicle codes, payment codes, etc. Then, the server socket opens
when the user double-clicks on the server socket file. The server socket Ul shows the option
to enter commands for the different equipment. Each piece of equipment's status changes
according to the command added in the server socket, like 'Working' to 'Not Working'."
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+ Lane Selection: By double-clicking on a lane number, the app opens the System Monitor
for that specific lane.

+ Lane Status Dashboard: This dashboard displays the status of all equipment within the
selected lane.

« Traffic Chart: Accompanying the equipment status, there's a traffic chart that visualizes
the flow of traffic.

» Traffic Status Report: A report detailing the traffic status is shown next to the chart.

» Traffic Count: The app provides a traffic count, processed in one-hour total but displayed
in one-minute increments.
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Plaza DB Data Sync

To verify if the Plaza DB data sync shows the records as per the selected date, selected shift,
and users. Also, filters have been applied.
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Traffic and Revenue Status

In the traffic status chart, the total traffic count processed over the last 12 hours is displayed
in units of 1 hour. The hourly traffic is presented in chart form, direction-wise, for the plaza. In
short, the Traffic and Revenue status provides a graphical representation of the data.
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Traffic Data

The Tariff data section displays records according to the selected vehicle class and plaza.
Additionally, after applying filters, users can export an Excel file containing data that
corresponds to the applied filters.
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Card Traffic Data

The Card Tariff data section displays records based on the selected vehicle class, plaza,
card type, and version. Additionally, once filters are applied, users have the option to export
an Excel file containing data that matches the applied filters.
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Client Profile

The client has over 18 years of experience in the IT industry, serving as an architect and project
manager in reputed organizations. He has a strong track record in building teams and software
products from scratch, managing software delivery, pre-sales, system analysis, application security,
and DevOps. He possesses a strong background in software processes and agile practices and is
certified in various areas such as ITIL, Prince2, and TOGAF. He is passionate about this product,
which is part of a suite of products in this domain, and brings to it more than 10 years of experience.

Challenges

Integration Complexity: Integrating various hardware and software components of the LSDU
application across different toll plazas presents integration challenges. Ensuring seamless
communication between different systems and devices requires overcoming compatibility issues and
standardizing communication protocols.

Data Security

Encryption Methods: The LSDU application employs strong security techniques to protect sensitive
data sent between toll lanes and the LSDU workstation.

Access Controls: Access to the LSDU application is tightly controlled through user authentication
mechanisms.

Data Anonymization: Sensitive data like vehicle codes are anonymized within the LSDU database to
comply with privacy regulations.

Plaza-specific Database: Each plaza has its own LSDU database, ensuring data related to that
specific location is accessible.

User Experience Design: The LSDU application features an intuitive user interface and
comprehensive monitoring features, with error prevention mechanisms to minimize user errors.

Scalability: As the number of toll plazas and lanes increases, the LSDU application must scale
efficiently.

Notification Delivery: Providing timely notifications to toll operators about equipment malfunctions,
traffic incidents, or system updates requires robust notification delivery mechanisms.

Benefits

Enhanced Efficiency: The LSDU application streamlines toll lane monitoring processes.

Accessibility: Real-time access to traffic data and equipment status enhances accessibility for toll
operators.

Personalized Experience: Customizable dashboard views and notification settings allow toll
operators to personalize their user experience.
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Real-Time Updates: The LSDU application provides real-time updates on traffic trends, equipment
status changes, and plaza operations.

Transparent Feedback System: A feedback management system within the LSDU application
allows toll operators to provide feedback.

Automated Processes: Automated data synchronization, equipment status monitoring, and incident
notifications streamline toll plaza operations.

Enhanced Productivity: Comprehensive monitoring and management tools enhance the productivity
of toll plaza operators.

Technology Used

C# - Windows Forms Application
MySQL Maria DB
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