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Q Al-Generated Description

f Dear operator, .
| have identified a problem with the
pavement that requires repair. There is a
hole in the sidewalk with several loose
bricks around it.
| request an intervention to replace the
bricks.

Category Pavemen t




Contextualization

Problems

Uy

Manual Reporting Unstructured Management No Real-Time Validation




Contextualization

State of the Art

@coimbra ReportaPorto




ReportaPorto
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Q Al-Generated Description

Dear operator,

| have identified a problem with the
pavement that requires repair. There is a
hole in the sidewalk with several loose
bricks around it.

| request an intervention to replace the
bricks.

Category Pavement

Report Occurrence

© Map

P

== Control Panel

'Damaged infrastructure, Broken or malfunctioning Other types of incidents Damaged pavement or
including buildings and street lighting 2 7 61 3 sidewalks 41 2
bridges.
Urban Drainage
Malfunctioning or Missing or damaged traffic Water accumulation or
damaged traffic lights 0 signs 1 flooding in the streets 4
CATEGORY SEVERITY STATUS SUBMISSION DATE + OCCURRENCES DETAILS
ther: Medium Pending 2025-04-03 11:43 1 [s]
Others Medium Pending 2025-04-03 11:43 1 [u]
Othe Low pending 2025-04-03 11:43 1 [u]
Others Low Pending 2025-04-03 11:43 1 ]
Othe Low Pending 2025-04-03 11:43 1 i}
Others Low Pending 2025-04-03 11:43 1 i}



Geospatial Problem

Diagram of the latitude ¢ and longitude 2
angle measurements for a spherical model

How to store real-world jurisdictions? ofthe garh

Aveiro: 939 points
Universidade de Aveiro: 169 points

Irregular Polygon Regions
Subdivision

Distortion

Neighborhood Traversal




H3 - Index Solution

Average area in m?2

Here are the same areas, but in mZ.

Res  Average HexagonArea(m?)  Pentagon Area* (m?)

(lat, lon) => H3 cell

0 4,357,449,416,078.392  2,562,182,162,955.496

1 609,788,441,794134  328,434,586,246.469

2 86,801,780,398.997 44,930,898,497.879

3 12,393,434,655.088 6,315,472,267.516

1 0633 901 4 1,770,347,654.491 896,582,383.141
uncompacted cells compacted cells 5 252,903,858.182 127,785,583.023
6 36,129,062.164 18,238,749.548

7 5,161,293.360 2,604,669.397

. 8 737,327.598 372,048.038

CompaCtlon 9 105,332.513 53,147.195

10 15,047.502 7,592.318

n 2,149.643 1,084.609

12 307.092 154.944

3 43870 22135 <:|



H3 - Index Solution

Overlapping jurisdictions through hierarchical indexing

Camara

Municipal Solution:

key: h-index
value: (organization, incident_id)

Incident



Report Occurrence
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Extra Features
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Operator’s Heatmap

Support to Multiple Languages
Session with Refresh Tokens
CD Pipeline

Secure Account Management
Report Anywhere
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Architecture

Kubernetes Cluster

A

Kubernetes Pod
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AP Layer Business Logic Layer
Auth Controller Auth Service l
Prod
User Controfler LLM Producer ]| Rﬁb

QOccumrence Controller

Incident Service

Incident Controller
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< > Desktop Application I—‘

City Operator

Photos Conl

]
|

Photos Service

Videos Controller

Websocket

Organization Controller

Videos Service

User Service

Organization Service

LLM Consumer g

Check Resolved
Incidents

LLM Consumer g

Clustering

Main Storage
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File Storage

=N

LLM Consumer g

Description

Cache Storage
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Stateless Kubemetes Pods

Stateful Kubemetes Pods

’. .
Gemini
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Smart Cities Integration é—r%‘-ﬂ'

e Autonomous Driving
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PIXKIT Setup

MQTT Broker
RSTP Server

Geo Data

V2X Camera
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PIXKIT Diagram

Media Playback Audio Video

Thread-Safe
Data Consumer

RSTP Stream
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Nearby Incidents Logic

Incidents Resolved Handler
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PIXKIT Geolnfo

Subscribe (lat, long, speed, heading)

NMQTT
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Proof Of Concept



Fast Report

il 56 @

04:54

Encontrei uma barreira de seguranga de
pléstico verde tombada na berma da
estrada. Estd a obstruir parcialmente a
passagem de pedes.

' Ola! Estou aqui a reportar um problema. .

Category Traffic Sign

Report Occurrence
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Al-Powered Resolution
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https://docs.google.com/file/d/1hh68AFOCwAipwxkcPCCtxRzOC58NtLGU/preview

Problem Solved Detected

Descrigao Real Time Processment

Ol4! Estou a relatar que existe uma
barreira de seguranga mal colocada
na via publica, obstruindo
potencialmente o transito de pedes
e veiculos.

Problem Already Solved
Detected

Detected Time: 26 May 2025
Edge Data ID:  4a8a0016

Confirm Resolution
2025-05-26 10:47
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Conclus

Lessons Learned
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