
Tracking every flagged bag,
start to finish
System architecture, zone-by-zone strategy, and the shared recognition pipeline.
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SYSTEM OVERVIEW

Three zones, one continuous story
CAPTURE POINT

Flags a bag and builds its reference signature from multiple camera angles.

CAROUSEL ZONE

Keeps watching that bag continuously as it circulates on the reclaim belt.

ENDPOINT

Confirms the match at the boundaries that matter, and raises the alert.

One system, three coordinated zones — targeting >95% end-to-end accuracy (in development).
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SYSTEM ARCHITECTURE

A five-stage pipeline

01

View Selector

Automatically picks the 

optimal moment to 

capture each bag view.

→
02

Detector

Locates the bag in the live 

camera feed and crops it 

for processing.

→
03

Segmenter

Produces a precise mask of 

the bag, removing 

background clutter.

→
04

Large Baggage 
Database

Recognises the same bag 

again across different 

cameras and times.

→
05

Report & Alert 
Dashboard

Writes an incident report 

in plain language and 

raises the operator alert.

Every stage feeds the next — one isolated bag view becomes one durable identity.
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STAGE 02

Detector — finding the bag in real time

• Watches the live camera feed and locates every bag as it moves through 

the terminal.

• Works directly on real, unstaged footage — no manual setup and no 

special camera angle required.

• The result feeds straight into the next stage: an isolated, tightly cropped 

view of the bag.

Live detection on unedited terminal footage.
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STAGE 03

Segmenter — an exact outline of the bag

Cropped bag from the Detector

→

Exact outline from the Segmenter

Background clutter removed — only the bag itself reaches the database.

SAQR  ·  Baggage Re-Identification  ·  Doha International Airport POC 05



WHY IT HOLDS UP

Why the signature holds up

• High-resolution industrial cameras capture the fine detail that 

tells two near-identical bags apart — a scuff, a tag, a stitching 

pattern.

• Capturing several angles at the exact same moment builds a far 

more reliable signature than any single view alone.

• This is the reasoning behind every multi-camera checkpoint in 

the design — Capture Point, the Carousel gate and Endpoint 

alike.

One confident match, not several uncertain guesses.
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ZONE 1 · CAPTURE POINT

Where every flagged bag is first recognised

• Overhead camera plus two cameras at opposite 

diagonal corners — 6 cameras across the 2 identical 

checkpoints.

• Together they capture all four side faces of the bag in 

one pass, before it ever reaches a belt.

• That signature is what every other camera in the 

system compares against from here on.

Multi-angle capture at a fixed checkpoint.
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ZONE 2 · CAROUSEL ZONE (1/2)

Coverage: what the design is based on

• 6 overhead cameras cover the full loop — 4 on the 

straights, 2 on the curved ends — each mounted 

5.5–6.5 m above the belt.

• Adjacent cameras on the straights share a real ~3.5 m 

overlap, enough margin to survive a 

lower-than-expected ceiling.

• 2 lateral cameras at the loading gate add a side view 

exactly where bags join the belt — 8 per carousel, 16 

across both.

Real measurements behind the camera count.
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ZONE 2 · CAROUSEL ZONE (2/2)

Tracking strategy around the loop

01

Overlap hand-off

Where cameras overlap, the bag is handed 

off directly by position — both cameras see 

it at once, so no re-check is needed.

02

Prediction at the curves

Where cameras do not overlap, the system 

predicts where the bag should appear next 

from its speed, and confirms it on arrival.

03

Recovery after occlusion

Bags that touch or briefly block each other 

keep their own identity, and a hidden bag is 

re-acquired the instant it reappears.

Overlap, prediction and recovery — the bag is never lost.
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ZONE 3 · ENDPOINT

Confirming the match, closing the loop

• 4 cameras per boundary — overhead, low-frontal at the 

entrance, low-frontal at the exit, and lateral; 8 across both 

boundaries.

• Opposing views capture both the approaching and the receding 

face of the bag as it crosses.

• The moment a flagged bag crosses, the system confirms the 

match and the alert reaches the operator immediately.

Boundary crossing triggers the alert.
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ROBUSTNESS

Trained for real passenger behaviour

Trolleys and carts

Bags are recognised even when pulled on a 

trolley or luggage cart, not just sitting alone on 

a belt.

Touching and overlapping

Bags that are close together, touching or 

briefly overlapping are still told apart 

individually.

Brief occlusion

A bag briefly hidden behind a person or 

another bag is re-identified correctly the 

moment it is visible again.

Trained on how passengers actually move through the terminal.
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EXAMPLE

Same bag: Capture Point vs. Endpoint camera

Capture Point camera

=

Endpoint camera — same bag, matched

Matched across two cameras, two moments, two angles.
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EXAMPLE

Different bags, nearly identical design

Bag A — Endpoint camera

≠

Bag B — different owner, correctly told apart

Same colour, same shape, same class — and still separated.
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EXAMPLE

Same bag: Capture Point vs. Endpoint camera

Capture Point camera

=

Endpoint camera — same bag, matched

A dark shell in poor light is still the same identity.
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EXAMPLE

Different bags are not confused

Bag A — Endpoint camera

≠

Bag B — a different bag, correctly told apart

No false positive between two bags of the same family.
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DASHBOARD

Your view of every tracked bag
Case-by-case view

Every tracked bag as a case file, 

built for customs personnel 

rather than engineers.

Events and timestamps

Full visibility of where the bag 

was seen, when, and by which 

camera.

Evidence in one place

The matched frames sit beside 

the operator note and the action 

taken.

One screen the operator can act from, and a report they can hand over.
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