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H2ER DeTAILED SYSTEM

micrRom SOFTWARE FUNCTIONALITIES

User Account Administration
m Role & Permission Management:

Administrators define user groups (e.g.,
cashier, auditor, supervisor) and assign
system access based on each employ
ee’s responsibilities.

Accounting Module

m System Catalogs

Maintains reference data—including toll
classes (motorcycles, cars, trucks), fee
tables, subscription packages, and
discount policies.

Enables administrators to search, view, and
update catalog information in one central-
ized location with system-wide synchroni-
zation.

Financial Reports

m Custom Dashboards:

Tailorable charts and graphs support
on-demand reporting, helping financial
teams pinpoint revenue peaks, align staff-
ing, and compare performance across mul-
tiple facilities.

m User Record Lookup:

Managers can query staff profiles, view
detailed histories, track login activities,
and determine who last updated toll rate
configurations.

®m Transaction Registers

ETC Transaction Register: Lists each
electronic toll transaction with details
such as RFID tag ID, recognized license
plate, time, and fee.

Manual Toll Register: Captures transac-
tions processed via cash, card, or QR
payments, detailing the operator and
final amounts collected.

m Manual Revenue:

Offers parallel reporting for non-automated
toll collection.

m ETC Revenue:

Provides summaries over selected periods
(weekly, monthly, quarterly, yearly) to high-
light electronic toll usage trends.



Monitoring & Post-Audit

® Real-Time View:

Supervisors monitor live lane activities,
including vehicle images, recognized license
plates, and ongoing transactions. Border
inspectors can also view real-time images
or videos from lane crossings.

m Fraud Prevention:

If a user exits with a license plate different
from the one recorded at entry, an immedi-
ate alert is sent to security personnel. Video
footage and plate data are cross-verified
with user identification, ensuring high secu-
rity standards with comprehensive logging
for analysis.

Data Synchronization

m Real-Time Sync:

Transaction data, images, and associated
metadata seamlessly propagate between
lane software and the central system.

Database Management

B Backup & Recovery:

Supports scheduled or on-demand backups
along with automated restoration routines.

Operational and
Management Reporting

m Traffic Flow by Station:

Displays peak congestion times and vehicle
type distribution with trend analysis (weekly,
monthly, quarterly, yearly).

m Maintenance & Operational Reports:

Tracks device performance, downtime, and
staff usage with detailed statistics for
comprehensive analysis.

m Export Data:

Export statistics on traffic volume, revenue,
and equipment status.

m Error Alerts:

Automatic alerts are triggered by suspect
or incorrect transactions, enabling immedi-
ate corrective action.

m Post-Audit Tools:

Staff can review completed transactions
(via grid or detail views), verify them
against stored imagery, and adjust data as
needed to maintain accuracy.

m Offline Capability:

In the event of connectivity failures, local
software applies fallback fee rates and
stores data until reconnection, automati-
cally reconciling any pending transactions.

® Import/Export:
Enables bulk data transfers (CSV, XML, or

standard formats) for audits or cross-plat-
form integration.

® Management Reporting:

Allows generation of reports on revenue,
transaction status, and service usage by
various periods and provides insights by toll
lane, vehicle type, and payment method.



Corporate Integration

m Real-Time Data Updates:

Vehicle entries, exits, transaction details,
and usage metrics instantly feed into head-
quarters’ centralized platforms.

m Configurable System Parameters:

m Performance Metrics:

Reports Lane device health, transaction
processing times, and hardware performance,
enabling quick stakeholder responses.

Administrators can modify key parameters—such as access control rules, data retention poli-
cies, and logging preferences—to ensure operational flexibility in line with corporate standards.

LANE TRANSACTION MANAGEMENT

& CONTROL SOFTWARE
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Core Functionalities

® Programmable Logic Control (PLC):

Orchestrates barrier movements, vehicle
detection sensors, RFID reader devices,
and lane signals, ensuring a safe operation
sequence (e.g., verifying a clear lane before
barrier drop).

H User Authentication:

Ensures Lane operators log in with individu-
al credentials, maintaining a clear transac-
tion trail.
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m Electronic Signage Display Control:

Displays real-time messages (such as “Pro-
ceed” or “Insufficient balance”) on LED or
LCD signs.

® Camera Control & Data Overlay:

Triggers vehicle image capture upon lane
entry or exit and overlays transaction
details (license plate, time) for easier
post-event auditing.



= RFID Validity Checks:

Confirms that an RFID tag is not flagged for
theft, insufficient funds, or other restric-
tions by verifying it against a black-
list/whitelist.

m System Configuration:

Allows administrators to adjust lane
settings (barrier speeds, camera triggers,
signage text) from a secure console.

Automated Electronic Toll Collection

m Remote Vehicle Identification Validation:

Transmits the RFID ID to a vehicle identifi-
cation service provider for real-time
account checks, ensuring the tag's wallet
has sufficient balance and authorizing the
transaction accordingly.
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Automated Electronic Toll Collection

m POS & Cash Processing:

Allows Lane operators to process pay-
ments for users without RFID tags or those
opting for manual methods.

m Plate Recognition Requests:

Sends vehicle images to the License Plate
Recognition module, which returns the
interpreted plate number and confidence
score for fee calculation.

m Device Status Logging:

Automatically records all hardware health
or error events, facilitating proactive main-
tenance.

m Local Database Check:

A local cache provides rapid lane-level
lookups for known valid or invalid tags.

m VIP & Priority Passage:

VIP & Priority Passage: Operators can open
the barrier for individual or multiple priority
vehicles without applying standard fees. All
such actions are logged for traceability.
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Central Monitoring Software

B Centralized Access:

Merges user accounts from all facilities into
a single directory, enabling top-level or facil-
ity-level management of user privileges.

B Revenue & Provider Monitoring:

Tracks cashier and lane operator activities
in real time, detecting suspicious patterns
(e.g., repeated free passes).

B Granular Auditing:

Retains logs for user logins, password
resets, and role changes, providing a clear
chain of responsibility.

B Central Data Synchronization:

Aggregates transactions from all lanes and
external ETC services, providing compre-
hensive oversight through centralized soft-

LICENSE PLATE RECOGNITION SOFTWARE

H Continuous Feed:

Receives images or video streams from
cameras at each lane to ensure immediate
or near-immediate plate recognition.

® Al-Driven Recognition Pipeline:

Image Preprocessing: Adjusts lighting,
crops frames, and corrects angled plates to
improve readability.

® Advanced Vehicle Attribute Detection:

Under optimal lighting, identifies vehicle
make, model, and color to enhance classifi-
cation and security checks.

® Data Storage & Retrieval:

Centralized Repository: Each recognized
image is tagged with timestamps, lane IDs,
and recognized data for easy searching.

CROSS-MODULE FEATURES & EXPANDED BENEFITS

Comprehensive Security & Compliance

B Role-Based Access Control (RBAC):

Prevents unauthorized data manipulation
by restricting users to relevant tasks.

= Encryption & Data Integrity:

Provides end-to-end encryption during
transmission and at-rest encryption for sen-
sitive data.

® Auditable Logs:

Every transaction and user action is tracea-
ble to support corporate audits and regula-
tory requirements.



Scalability & Multi-Site Management

® Distributed Architecture: ® Deployment Flexibility:

Connects multiple toll stations, parking Available on-premises or in the cloud, ensuring
lots, or commercial sites under one cen- adaptability to various IT infrastructures.
tralized environment.

Real-Time Alerts & Notifications

® Hardware Failure Alerts: ® Payment Irregularities:

Instantly notifies IT teams if a camera or Flags potential fraud (such as repeated
RFID reader goes offline. zero-fee transactions) for prompt investigation.

Customizable Pricing & Policy Mechanisms

B Tiered Rate Structures: ® Dynamic Pricing:

Administrators can define daily, month- Adjusts rates based on demand to optimize
ly, or annual subscription plans and facility usage during peak and off-peak times.
standard pay-per-use rates.

® VIP & Priority Lists:

Enables frictionless access for execu-
tives, guests, or special-event fleets
while retaining a full audit trail.

DETAILED USE CASES & APPLICATION SCENARIOS

® Major Airport

* Real-Time Updates:

Each vehicle’s entry and exit is instantly
reported to the centralized system, which
calculates or confirms fees based on airport
contracts, VIP statuses, or promotions.

An international airport experiences a
massive inflow of vehicles—from taxis
and rideshares to private cars and mainte-
nance fleets.

* Performance Monitoring: . Regulatory Compliance:
Live dashboards enable airport staff to  The system automatically logs and categoriz-
verify equipment uptime, ensuring that  es flight times and associated ground trans-

lane malfunctions do not impede passen-  portation usage to meet aviation regulations.
ger drop-offs.



B Corporate Holdings with Large-Scale Facilities

For a holding company overseeing multiple properties—ranging from commercial develop-
ments to industrial or public-use facilities—this system:

* Enforces Unified Standards:

Replicates a standard set of rules, work-
flows, and permissions across all sites for
simplified oversight.

® City Toll Road (Highway ETC & MTC)

* RFID-Driven Throughput:

Commuters with valid RFID tags breeze
through ETC lanes while manual toll booths
serve occasional users.

* Central Oversight:

* Enterprise Analytics:

Consolidated dashboards reveal cross-fa-
cility trends in revenue, operational costs,
and traffic flow.

* Lane Congestion Reduction:

Dynamic signage encourages drivers to
adopt ETC, dramatically reducing queue
lengths.

City or corporate managers analyze traffic data from multiple entry/exit points to optimize

staffing and lane configurations.

® Commercial Mall Complex (Premium Parking)

* Dynamic Pricing:
Offers free initial parking minutes, followed by
scaled charges for extended stays.

* VIP Features:
Quick barrier lifts for certain membership
levels ensure a seamless customer experience

B Industrial Park (Heavy Fleets & Deliveries)

* Vehicle-Type Differentiation:
Automatically classifies large trucks versus
standard cars for accurate tolling.

* Scheduled Access Windows:

Enforces entry restrictions for certain vehicle
categories based on specified hours without
requiring constant oversight.

* Marketing & Promotion:

Integrates with loyalty programs to allow
shoppers to earn free parking by spending
above a minimum threshold. The Toll Man-
agement Module automatically verifies
transaction records.

* Enhanced Security:

Uses Al-based recognition to detect plate
tampering or significant deviations from
known vehicle attributes. Alerts are esca-
lated to security upon repeated suspi-
cious events.

TECHNICAL REQUIREMENTS

* Central Servers:

Physical or virtual machines run the Toll
Management, Central Monitoring, and
License Plate Recognition modules.

* Lane-Level Controllers:

Industrial-grade PCs or embedded
systems manage barrier, camera, and
sensor functions.



* Software Environment:

o

Operating Systems: Linux or Win-
dows-based servers, per corporate IT
standards.

Databases: Relational databases (e.g.,
PostgreSQL, MySQL, Microsoft SQL
Server) store and retrieve transactions,
logs, and user data.

Al/ML Libraries: Deep learning frame-
works (e.g., TensorFlow, PyTorch) support

license plate detection and classification.

SECURITY & COMPLIANCE

* Data Privacy & Encryption:

a

Transport-Level  Security:  TLS/SSL
encryption between lane controllers and
central servers.
At-Rest Encryption :
user credentials and partial payment
information stored in the database.

Protects sensitive

* Regulatory Alignment:
Meets or exceeds standards such as GDPR and PCI-DSS, along with local corporate regulations.

* Scalability & High Availability:

o Clustering & Load Balancing: Ensure
the system can handle large volumes
across multiple sites.

o [Failover & Disaster Recovery: Redun-
dant servers and data centers mini-
mize downtime during network or hard-
ware failures.

* Access Control & Logging:

o Role-Based Permissions: User roles
restrict or grant functionality as
needed.

o Detailed Logs: Tracks transactions,
configuration changes, and user inter-
actions for thorough post-incident

analysis.

Extended Benefits & Differentiators

* Operational Cost Savings

o

Lower staffing requirements through fully
automated ETC lanes.

Reduced error rates via automated
license plate recognition and direct RFID

validations.

*Future-Proof Modularity

o

Scalable architecture grows with your
enterprise—supporting more lanes, prop-
erties, or new payment technologies.

Regular updates ensure
enhanced security and feature expansion

software

as market demands evolve.

* Enhanced User Satisfaction

o Faster entry and exit with automated
lane barriers that alleviate congestion.

o Clear electronic signage and real-time
instructions reduce visitor confusion.

For more information or to sched-

ule a demonstration, please con-

tact our sales team or visit our
integration solutions page.

Sales & Inquiries:
admins@hypermicronsg.com




