THE FRICTIONLESS GATE:
INTEGRATED BIOMETRICS
AT SEAPORTS

Resolving the tension between
maximum security and operational
throughput in the world’s largest
logistics hubs
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The Core Mandate of the Goods Gate

Seaports are the largest goods gates in any nation. Managing the complex flow of workers, authorities, merchants,
and drivers requires authenticating identities instantly without stalling multi-million dollar logistics operations.
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The Bottleneck: Vulnerabilities of the Legacy Gate

Analysis of legacy system performance, highlighting critical friction points and security gaps.
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60 seconds average entry time
per truck.

Consequence: Chronic traffic
I_jamsr. at the outer port gates.
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Relied entirely on smart cards
and visual checks against
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Rampant identity duplication. Low driver sat1§factlnn and
Unapproved tags frequently used compromised perimeter safety.
without the ability to Departure tags did not
authenticate the actual driver. guarantee the same driver was
- - behind the wheel.
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3-Tiered Autonomous Verification

r"' BIOMETRICS

), SCAN ZONE

Tier 1: The Vehicle (PR) |

LPR SCAN ZONE

Instantly reads license —

plates for truck approval

and routing.
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Tier 2: The Credential (RFID)

Scans the smar? tag to Eﬁ\

query the port's central @

authorization database. 5

Tier 3: The Driver (Biometrics) |

Employs Face Recognition to =
create an unbreakable link between r‘\
the RFID tag and the physical "
operator in the cab. -
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System Advantages:

Accommodates varying truck heights simultaneously, allows real-time driver registration ‘on the fly’,
and manages multi-level access authorizations in a single automated pass.
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Privacy-First Biometric Architecture
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RFID system detects System pings the Photo is converted Camera compares System instantly
approaching driver. central Port into an encrypted live face to the authenticates
Licensing Database numerical vector. numerical vector. without ever saving
(Database remains or retaining a
isolated). local image.
ON-THE-FLY REGISTRATION A

. If a driver has no existing photo, authorized operators can capture

a vector for registration directly at the gate, entirely bypassing
the need for physical badge-room visits.
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Anatomy of the Autonomous Gate

1

)- 2-3 cameras mounted at varying elevations
to capture both standard low vehicles and
high commercial truck cabs simultaneously.

P Capable of face recognition through deep

cab lighting and in severe weather
conditions.

P Integrated traffic light system providing

instant visual feedback (Green/Red) to the
driver.

b- autonomous work capability backed by locally
encrypted vectors—gate continues

functioning securely even if central
communications drop.

Dual-Camera Array

Environmental Resilience

Status Controller

The Edge Mini-PC

The critical brain of the gate. Possesses

! Technical Legenut \|
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Scalable Hub-and-Spoke Architecture

The Backend Server (Hub)
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Database -) | g- Cluster ' :Q Management

MySQL (Eh Redis % Elk Log

Top Zone
The Gate Modules (Spokes)
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{CF | Mini-PC CPU i | Mini-PC CPU {0JF | Mini-PC CPU
[:J Ethernet Controller [:J Ethernet Controller [:] Ethernet Controller
5;3 | IP Camera 5;3 ' IP Camera 5:3 IP Camera
| Entry Button I Entry Button a2 Entry Button
Architectural Flexibility: Supports both 1:1 and 1:N (one-to-many) identification models,
allowing a unified backend to manage completely disparate gate types simultaneously.

Centzal management Fast caching L =

NOTE: Operates
entirely decoupled
from direct external
database contact.
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Centralized Command & Operational Leverage

Live Event Log
Real-time tracking of entrants by gate, timestamp, and approval/rejection status. Full event restoration capabilities.

TIMESTAMP GATE ID ENTRANT ID STATUS ACTION

09:45:12 GATE A1l ID_883421 APPROVED AUTO

09:45:15 GATE B3 1D_990125 REJECTED MANUAL OVERRIDE
09:45:18 GATE C2 ID_771209 APPROVED AUTO

09:45:19 GATE B1 1D_933480 REJECTED AUTO

Engine Health Monitor Authorization Matrix

Live metrics on facial recognition engine activity levels Three distinct degrees of operator authorization for
and hardware uptime. system handling and remote override.

B ATy, L EVEL LEVEL 1: ADMINISTRATOR
90% o (Full System Contraol, Policy)
70% /\/\/\_/\/\/\f 82 70

/ \ . LEVEL 2: SUPERVISOR

60% \ ~ (Override, Config, Reports)

| 99.98%

HARDWARE UPTIME
/ \ , LEVEL 3: BASIC OPERATOR

\ (Monitor, Log View)

Leverage: One operator can now supervise, control, and manually intervene across a vast
network of autonomous gates, drastically reducing required gate-controller headcount
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Access

v Consolidation

Integrates seamlessly as a layer
over existing access control
infrastructure, significantly
reducing initial deployment costs.

The exact same database engine
scales to verify pedestrians,
private vehicles, and building
access 24/7.

A Absolute
t*@J Identity Lock

Permanently links a specific smart
tag to a single end-user’s biometric
vector, eliminating the old system
error of shared tags.

@ Automated
Exits

=

Links known driver entry identity to
automated exit gates, establishing a
closed-loop security perimeter.
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The Transformation Matrix: Impact at the Gate

Legacy State Autonomous State

Processing Time Processing Time
60 Seconds 10 Seconds per vehicle

Port Throughput Port Throughput
Severe Bottlenecks +30% Increase in total truck volume processed

Traffic Flow Traffic Flow
Chronic jams at the outer gate Moved fluidly into the port interior

|dentity Security |dentity Security
Frequent identity duplication Identity duplication mathematically prevented

Labor Model Labor Model
Manual guard intervention required Fully automated, supervised crossing
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Resolving the Mandate: Accelerated ROI

Efficiency Transformed Safety Guaranteed Security & Overhead

6x faster processing
speeds and a 30%
aggregate capacity
increase turn the gate
from a liability

into a high-speed
logistics corridor.

6x Faster +30% Capacity

Absolute, 24/7 domain
awareness. Every entry
and exit is
cryptographically Tied
to a living, verified

operator. s &
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Massive reductions in
manual gate personnel
combmed with low-cos
ntegration into e::ustmg
systems ylelds an
exceptionally rapid
Return on Investment.

Rapid ROI

CONCLUSION: High-speed throughput and airtight perimeter

security are no longer mutually exclusive.
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