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7500 OAKLAND AVE ... = &
THE SITE b,
7500 Oakland Ave. A living laboratory where Detroit's %
% é industrial printing heritage meets digital twin tech,
e Metroplex techno, and Afrofuturism. _ .
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\ Ell Digital Stewards — neighborhood residents

trained in a 20-week program covering community

7500-BLOCK STREET ELEVATION organizing and wireless engineering.
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The Archipelago Architecture

Challenge: Covering 1000 discontiguous acres with zero Wi-Fi penetration.

MESH ISLAND 1
o

(t )))‘/ T

LOCAL GATEWAY 1
NGTL SREDGE / BACAHMAOL

NODE 1A
(LoRa, 915RMz)

NODE 1B
(Lofta, 915fHz)

NODE 1C
(LoRa, 91SRIz)

NODE 1D
(LoRa, $1SAMz2)

Intra-Island (Local Mesh):
91SKitz Lofta network. OfFline
capable. Connects local staff
and props automatically.

MESH ISLAND 2

()

LOCAL GATENAY 2
#UITY BRIOGE / BACRIAUL

NODE 2A
(LoRa, 915RM:)

NODE 2B
(LoRs, 915AHz)

NODE 2C NODE 2D
(Lofta, 915fcC) (LoRa, 915WI2)

Intralsland (Local Mesh):
91S5Miz LoRa netrork. OfFline
capahle. Connects local ataff
and props automatically,

ol g EE = - -
'."- A --'-'--‘

Inter-Xsland (Cloud Bridge):
MUTT internet protocols bridge geteways
via cellular or satellite backhaul,
enahling rewote synchronization.

MESH ISLAND 3

g ik({1: )

LOCAL GATEWAY 3
NUTT BRIDGE / GACAIHAUL

NODE 3B
(LoRa, 915Riiz)

NODE 3C
(LoRa, 915Miz)

NODE 3D
(Lofla, 91SA2)

Intra-Island (Local Mesh):
91584z LoRa network. OFFllne
capable. Connects local staff
and props automatically.
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Decoupling Signal From Content

Core Strategy: The signal triggers the content; the network never carries the video. Zero congestion.

_; J_J Control Plane (LoRa/Meshtastic)

Media Plane (Wi-Fi/Raspberry Pi) \T [

A7\
\(( ){.

e Characteristics: Low Bandwidth / High Range
/ High Reliability

e Payloads: Text Commands, GPS Coordinates,
‘ Telemetry, Sync Triggers

sttt

___J 7 E

e Characteristics: High Bandwidth / Zero Range
/ Local Processing

o Payloads: 4K Video Output, High-Fidelity
Audio, Local SD Card Storage ‘

— L
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Node Typology & Bill of Materials Note: Modular Adafruit hardware ensures no

vendor lock-in and enables rapid field repair.

High-Gain 900MHz e
UFL Antenna LoRa Radio Wing

Adafruit Feather
nRF52840

Express
Raspberry Pi K
Zero2 W
LiPo Battery
1. The Gateway (The Island Hub) 2. Mobile Node (Staff/Trigger) 3. Media Trigger (Prop)
Function: Runs meshtasticd Linux daemon. Function: Wearable command injection. Function: Hidden in stage sets to parse
cues and fire local HDMI.

Device Type Core Components Est. Cost
Gateway Raspberry Pi 4 + Case + RFMI5W Bonnet ~S$85
Staff Node Feather nRF52840 + Radio Wing ~545
Accessory 90OMHz UFL Antenna ~S5
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Assembly Phase 1: Gateway Compute & Routing

( nmumum \Y :
@ ()60 g LTS @ Step 1: Physical Interface
:3ﬁ ] [r;u o)
0 O ?n -
0ea_|lo k. :]
o . (= o Step 2: OS Initialization - Flash 64-bit
— - S o8 Raspberry Pi OS for optimized memory
= @3 (= &) Mount Adafruit RFM9x handling
S T SoC o | 4+— Bonnet here. Attach UFL '
4o U ;g % antenna cable.
[Q o a n 2 ;u uj
— o m 4o oy Step 3: Daemon Configuration - [nstall
S T RAM ’ Di meshtasticd.
—ETITIIU0TIN 1 TED B tu D)
i "'t: D 1 >D [11:
i . 0 2 2
= J’l (= {e1 o)
@D [] 1D I::J 5 A z z @ nano config yaml
BEHE I]]]D ‘ # Set node to Client Proxy mode to bridge the
—— | ‘ lﬁ local offline mesh to the MQTT Cloud Broker.
{ Q ule:
e gl os3 #C dary channel named CUES
q (] D Verticality is King I Lo il e toinge: el i
| U U UHU % Mount antenna >10ft high
IX L . | for forest penetration.
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Assembly Phase 2: The Captive Portal

Goal: Turn the Pi into a localized Access Point (AP) that traps users in a community hub
independent of the broader internet.

The S&S
Portal.

Welcome to the node.

—>’”§—>—>—>

Community rules:

[¢) Network Control Sk dipeycio ol
‘ structures, an
(RaSpAP) The Landlng Page respect the mesh
User (LocaIWP) bandwidth.
Smartphone o !
p curl —-sL hteps://tnstall.raspap.com | bash 1 NgtnX/PHp 81/MYSQL
instance serving locally at
http://localhost:10005.

Configure SSID as
Detroit_Community_Mesh.
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Assembly Phase 3: The Minecraft Relay

Public Tunnel: Playit.gg H\ The Mesh Bridge

Bypasses local firewalls without

; . . A local Python script monitors
.’?g'g /fé)lrjméattdr::g,lscreatmg dedialee PaperMC server logs. When triggered,

it pushes a broadcast to the
Meshtastic serial port.

==, ((p))
e s (g

(detroit-mesh.playit.gg).

=

Meshtastic
Radio

RELAYING : Ulysses joined the smidgen-realm.

java -Xmx1824M -Xms10824M -jar
server.jar nogul
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Assembly Phase 4: The 313af Subdomain Uplink

Strategy: Avoid Port Forwarding. Punch through ISP restrictions securely using a Cloudflare Tunnel.

1. The Package

28

_ _ Download and install the
sudo dpkg -1 cloudflared-linux-armé64.deb ARMB64 package to the Pi 4.

2. The Auth

2 9 @

. Execute login. Authorize
CLoUCEIaRRdEUNTCL S0 0 313af.space via the browser.

3. The Route

cloudflared tunnel create pi-uplink Create the tunnel and route
cloudflared tunnel route dns pi-uplink your-subdomain.313af.space the specific subdomain.

i

' Result: Local historical preservation data

. pushed live from the 313 to the world.
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Operation: The Store-and-Trigger Protocol

- j, —

1. Input

A Stage Manager on an isolated
mesh island types "EXECUTE
SCENE 4" into their wearable
Feather node.

()
> EXECUTE SCERE 4

2. Uplink

The local PiGateway receives the
LoRa signaland pushesit to the
Cloud MQTT Broker (Topic:
meshtastic/location_B/cues).

®

NBTT POSI 1 Besti westteflcestian B/cues
RPA2{0AQ: 'E4ECOTE SCEHE ¢

STATQ® -, SEMT

i
e

3. Downlink

The target Gateway miles away
pulls the string from the Cloud
and rebroadcasts it to its local
LoRa mesh.

RO7TY R1L: ees¥taatle/tocation. Brcues
K8Q029682 Pu1 2P0 °6AL2UTE 2CERE 4
LaR$ REEBD4BA2ET! AE129¢

4. Execution

A hidden Pi Zero Prop Node parses
the string "EXECUTE SCENE 4",

A Python script instantly fires a 4K
local video file via HDMI. Zero
streaming. Zero lag.
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The Node Dashboard (System View)

[SYSTEM_DASHBOARD :: ULYSSES_MESH_NODE_@1]

Network Panel Hardware Telemetry Panel

SSID: Detroit_Community_Mesh CPU Temp: 58°C
Gateway: 10.3.1.1 RAM: [I1]]III | 1.2GB / 4.06GB
Captive Portal: ACTIVE Storage: 12GB / 64GB

Mesh Bridge Panel Recent Packets Log

Port: /dev/ttyUSB@ 12:50:11] |TELEMETRY] - BATT: 82% |
Node ID: !313_AFRO_FUTURIST SN: 12.1 | GPS: 42.3314° N, 83.0458° W
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Synthesis: The Fab-City
Micro-Infrastructure Loop

9|
ehe
O

Fﬂltu'ﬁ

Cultural & Digital Literacy

Supports event Joglstics and educational
platfonus like imag|Ne natiOn.

ailie

L

Fail-Safe Architecture
If the cloud connection drops, the local
Lofta mesh continues. The community is

never fully dark. Internal cues never fail.

Human-Centric Engineering
Designed, built, and maintained by local Digital
Stewards, ensuring data privacy and consent.

Infinite Scalability
New Archipelago Islands can be added

endlessly without congesting or
degrading local mesh perfonnance.

i &

1° Conclusion: This is not just a network. It is the physical manifestation
of Jugaad-resilience through resourceful, decentralized design.

@ 1.4
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