Smart Breme
The Forgotten Cit
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Layers. Exploringthe Informal City
for Enhanced Integration into
Smart Bremen
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When considering
the multifaceted nature
of a city, it becomes
clear that its essence is
shaped by a dualityof
processes:formal and
informal . Both formal
and informal processes
areintegral to the
city's dynamics, each
contributing to the
complex tapestry
of urban life that
defines the character
and rhythm of the city.

What are cities?

Cities are
expansivenetworks
composed ofvarious
interconnected systems,
including population
dynamics, infrastructure,
governance,economic
activity, andcultural
vibrancy.
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https://unsplash.com/@jahan_photobox?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/two-people-walking-on-a-cobblestone-street-next-to-a-train-258FW4kORS8?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Theinformal city are the organic, sometimes spontaneous activities that givea city its character and soul.



https://unsplash.com/@hinbong?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/empty-tunnel-pathway-with-graffiti-walls-jF946mh5QrA?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Streetart: Graffitti, stencil, sticker.



https://unsplash.com/@carsonarias?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/assorted-sticker-lot-yLSbICGMV3I?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Streetart: dance, circus, other performance.



https://unsplash.com/@zacong?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/man-break-dance-OkZHkMltSn0?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Streetart: instruments, singing, other sound performance.


https://unsplash.com/@iwillbmm?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-man-playing-the-violin-or-fiddle-on-the-streets-in-new-orleans-in-the-french-quarter-qtYhAQnIwSE?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Wide Regional Coverage
Balanced Representation

Avoiding Over-concentration

REGION

Stephaniviertel

Oberstr. - Am Wall

Weser - Obernstr.

Am Dom - Am Wall

Weser - Am Dom

Schnoor & Viertel

Walle (center)

Uberseestadt

Steffensweg

Utbremen

Westend

Osterfeuerberg

Hohweg

Martinez, D. (2024). Picari Frentani performing at the
Schlachte-Zauber. V1. [Dataset SmartBremen 28195).

Before and After edition

First attempt

Count of REGION Count of INFORMALITY LAYER
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How APl works :

Application Programming Interface
Allows frontend to communicate with backend .

0 Receives request from user
o] Sends request service provider/task processor
o] Sends the result generated by service provider to

the desired user

Chient (Front End) Server
Fequest
Web Backend
o P .

Moibila ‘ . r Database

Response Storage
Smar TV & more AP

Other procEsses

Database ER-Model :
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How API (Application Programming Interface) works:

API Router

(routes/api.php)
Route: 'GET api/posts’
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Client
(Browser / Mobile App) >
Request: GET /posts
In the
Api/api.php
file, we have
defined the Route: :get('posts’
following = ( P 2
routes to
handle the
retrieval of
published
posts.

fun

$postsQuery - Po
shere( * pub.

($postsOu

etadata’,

ApiPostController

Inthe.

codk
fetc

*informalityLayer’]

*No published

‘An error occurred while fetching posts.’,

$paginatedPosts

$postsQuery >paginate

Prepared by Sakib Arman

‘error’

app,/Hitp/Controllers/Api/PostControll
D e St o b

e for processing the AP request to
hall published posts

Database Relational Model :

ApiPostController@index

1. Query post
- Check for ‘published post'

1 Handle errors
- Return 404 if no posts
-Return 500 on error

1 Paginate Results

2. Return JSON response

(If posts found)

Response: JSON with
Paginated posts

Or error message

$e >get
(If error, 500 or 404 response)
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https://skb-rmn-fhb.github.io/map4.html
https://skb-rmn-fhb.github.io/map4.html
https://skb-rmn-fhb.github.io/map4.html
https://skb-rmn-fhb.github.io/map4.html
https://skb-rmn-fhb.github.io/map4.html
https://skb-rmn-fhb.github.io/map4.html
https://skb-rmn-fhb.github.io/map4.html

® We followed UI/UX best ® Used React & CSS to create

practices to ensure an a modular and maintainable ® Add, Edit, Delete locations
intuitive user experience. front-end.
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ABOUT US

@® User friendly, user and post
management
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SMART BREMEN PROJECT 2026

KEY TECHNOLOGIES
USED

« SmartBremen is a full-stack web app built with React and cloud
services

- Ituses Firebase for login and data, Cloudinary for images, and
React-Leaflet for the interactive map

« The systemis well-structured and secure, with clear separation
of logic, UI,and access control

SMART BREMEN PROJECT 2026

INTEGRATION OF
FRONTEND AND
BACKEND

System
Architecture

Artist uploads content
Admin manages approvals
Tourist only views approved artworks

Firestore controls artwork status
Public map displays approved data only
Ensures quality control and clean data flow

FEATURE TECHNOLOGY

oudinary (with

nsformations)

Authe

File Uplo FormD | + Cloudinary

API Security surity SHA-1 signature

BACKEND ADMIN PANEL

\V

marromen
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Roact

TypeScrpt.
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SHARED SERVICES

ADMIN FEATURES
o) © FIREBASE
— = =
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Frevore
Dusbase
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-
-
FRONTEND PUBLIC WEBSITE e
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Trartremen v

Image Sworage

FRONTEND FEATURES.

B

Artwork
Gullery

SMART BREMEN PROJECT 2026

INTEGRATION OF
FRONTEND AND
BACKEND

Data Flow: Artist Upload -» Admin
Approval - Public Display

—
/)
Artist

Upload &

Review

Artist uploads artwork; images go to Cloudinary

Universit3
Bremen

2. Stote image
URL & metadata ——
(status: “pending”)

Cloudinary
(Image
Storage)

4. Review &

/7 approvarrsject
\ 5. Update status to

5 “approved”
Admin i

Firestore

Artwork data is saved in Firestore with status pending
Admin reviews submissions and approves or rejects
them

Process

Public Display Approved artworks are updated in Firestore

Public map fetches only approved artworks

Tourists can view artworks but cannot upload Tourist

SMART BREMEN PROJECT 2026

INTEGRATION OF
FRONTEND AND
BACKEND

Shared Cloudinary
Structure

)

Folder &
Image
Organization

Images stored under cloudinary.com/smartbremen
Categories and subcategories mapped to folders
Each artwork has full, thumbnail, and marker images

CJ

Frontend

(=)
(==

(Database)

3. Save metadata
(status: "pending")

7. View approved
artworks

6. Query approved
artworks

—>

Public Map
Frontend
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CLOUDINARY.COM/SMARTBREMEN/

STREET-ART/

O

graffii/

TOURIST-SPOTS/

O O

landmarks/ museums/

raad images via
P e —
URLs

)

artwork_fulljpg

2

artwork_thumb
nail jog

)

artwork_marke
reasmane
[
[ — i
foiders & images)

Backend

(Admin
Frontend reads images using transformation URLs
Backend (Admin) can create and delete folders
Keeps media storage organized and scalable

Panel)

LOCAL-FAVORITES/

O O

hidden-gems/ food-spots/




TYPOGRAPHY
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Manrope
Clean, modern, and highly
readable across screen
sizes.
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LO-FI WIREFRAMES
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‘Discover the tidden City

VeSS
VISUAL DESIGN SYSTEM

We designed o system that feels approachable for the public but structured enough for research content.

LOGO

ASMART 4

BREMEN

The logo combines Bremen's colors and landmarks with @ modern
mapping idea to create a unique, place-based visual identity.

COLOR PALETTE ICONOGRAPHY Ul COMPONENTS

oL PR —
The primary colors of 2a] sTanTEXF :

We created an artistic icon system
based on informality categories to

the Smart Bremen
Our Ul components were designed using

make map layers more expressive, the project color palette and accessibility
ble, and hi tered deli with strong contrast, clear
)
while keeping visual consistency. states, and consistent styling to ensure
usability and visual coherence.

interface are derived
from the official colors
associated with the
city of Bremen.
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Discover the Hidden City
Stones Spices g o Uio nBremen
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HI-FI WIREFRAMAES (FINAL)
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Methodology
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Map Rendering

Leaflet used to:
Render interactive city maps
Handle zooming, panning, and user interaction

MapTiler provided:
High-quality, customizable base maps
Clear urban context for Bremen
Layer-based approach to visualize different
informalities.

* Toggleable layers for different informality categories.

* Hover and click interactions to reveal contextual information.
* Dynamic updates to the map based on user selections.

* Smooth i

to mai spatial ori
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Design Handoff

Ul and interaction flows were designed in Figma.
Design system translated into reusable components
in Next.js.

Next.js provided with Automatic Static Optimization
and Partial Prerendering with automatic removal of
unused actions. .

Tailwind CSS ensured consistency between design
and implementation.

Close alignment between visual design and front-
end logic.






