Stargazing Camera-to-Ceiling Integration Project.

This plan maps out exactly how the four exterior roof corner cameras connect to the
adjacent processor room servers, stitch the live night sky, and display it seamlessly on the
168-square-foot thin, flexible Micro-LED bedroom ceiling display.
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Here is the comprehensive, highly detailed 5-phase execution data

Phase 1: Structural & Exterior Rigging (The Camera Matrix)
This phase focuses on permanently anchoring the weather-sealed optical sensors to the
roofline to capture an uncompromised 360-degree digital dome.
Corner Pod Installation: Mount four custom, vibration-dampened steel bracket
housings at the absolute four corners of the roofline.
Sensor Alignment: Secure the four 180° ultra-wide panoramic cameras into the pods.
Tilt them slightly outward and fully upward to completely eliminate any roof-edge
clipping.
Weather-Sealing & Protection: Install motorized, hydrophobic glass lens covers that
repel rain and dust, ensuring clear sightlines to the sky.



¢ Grounding & Lightning Safety: Run an independent 8 AWG copper ground wire from
each exterior corner pod directly down to a dedicated ground rod to protect the
expensive sensors from lightning strikes.

Phase 2: Pathway Infrastructure & Adjacent Processor Room Hub
This phase establishes the zero-noise signal highway from the roof into the dedicated
hardware hideaway next door to the bedroom.
¢ Roof Penetration & Glands: Drill a single core path through the roof overhang. Seal it
tightly using heavy-duty, weather-sealed industrial compression cable glands.
e The Cable Pull: Pull four runs of outdoor-rated, shielded Cat6A cables through 1-inch
exterior UV-resistant EMT conduit running down from the roof pods.
¢ Processor Room Termination: Route the cables straight into a server rack housed in
the adjacent room. This isolates all fan whirring and server heat completely outside your
bedroom walls.
e Signal Conversion: Connect the incoming Cat6A cables into a low-latency, quad-input
video capture matrix switch inside the server rack.

Phase 3: The Video-Stitching Server & Calibration (The Magic)

This phase programs the backend computing hardware to seamlessly combine four
separate camera views into a single, flawless image.

e Hardware Setup: Fire up the primary, high-performance media server running real-time
edge-blending software.

e Lens Correction Calibration: Run geometric correction algorithms to instantly remove
the fish-eye lens warp caused by the 180° wide field-of-view lenses.

e Edge-Blending & Stitching: Configure the overlapping zones where the four camera
views meet. Use pixel-matching scripts to stitch them into one continuous 8K canvas
with zero visible seams.

e Low-Light Image Tuning: Optimize the camera capture profiles (ISO, aperture, and
shutter timing) to match the dark night sky. This allows the system to clearly process
faint stars and the Milky Way core without adding digital image noise.

Phase 4: Ceiling Surface Preparation & Flexible Micro-LED Laying
This phase readies the 12' x 14' bedroom ceiling and installs the ultra-thin, low-profile
flexible display panels.



Backing Matrix Layer: Mount lightweight, ultra-thin composite backing sheets directly
to the ceiling joists, verifying the surface is completely flat using a 360-degree green laser
level.

Panel Adhesion: Mount the thin, flexible Micro-LED display panels onto the backing
sheets using their magnetic or low-profile mechanical lock tracks, building a clean 168-
square-foot surface.

The Silent Edge-Gap: Leave a precise 1/4-inch linear air gap around the perimeter of
the room hidden by a cosmetic trim lip. This allows heat to escape passively without
requiring loud ceiling fans above your bed.

Low-Voltage DC Feed: Run the lightweight, flexible red and black 5V power leads from
the panels through the bedroom wall directly into the adjacent processor room where
the 16 ultra-slim power supplies are centrally racked.

Phase 5: Cold Commissioning, Signal Link, and System Launch

The final testing, safety verification, and operational activation of the live stargazing
experience.

The "Cold" Continuity Check: Use a digital multimeter to run a strict polarity
verification check on every single DC power connection before flipping any switches.
Reversed polarity will instantly destroy the flexible display panels.

No-Load Power Trimming: Power on the 16 racked power supplies without the screen
connected. Trim the output screws until they measure an exact, stable 5.0V to 5.1V DC.
The High-Bandwidth Core Link: Connect the video stitching server to the ceiling's
master video controller using a ultra-high-speed HDMI 2.1 Active Optical Cable (AOC)
to feed the 8K pixel canvas.

Sequenced Hot Launch: Program a smart macro automation script to boot the display
panels in a timed, quadrant-by-quadrant sequence. This prevents sharp electrical inrush
current spikes from tripping your house breakers.

Burn-In and Thermal Scan: Run a 4-hour continuous test of a dense starry field while
using a handheld thermal camera to guarantee the bedroom ceiling pocket remains
completely safe and cool.

We can now focus on programming the user control menus to easily toggle between the
live roof view and pre-loaded space maps, or look into automatic star-tracking scripts
that label the constellations in real time on your ceiling.

Here is the programming logic and software layout to automate your stargazing ceiling
menus and real-time star-tracking system.



1. User Control Menu Layout (The Dashboard)
To switch views easily from your bed, you can use a tablet interface (like Crestron, Savant,
or a custom Home Assistant dashboard). The screen will feature four main macro
buttons:
Button 1: Live Roof View
What it does: Powers up the 4 exterior roof cameras. It commands the stitching server
to grab the live video streams, blend the edges, and push the live night sky to your ceiling
panels.
Button 2: Pre-Loaded Space Maps
What it does: Bypasses the exterior cameras entirely. It opens a local media library filled
with high-resolution 8K files (like the Hubble Deep Field, moving nebulas, or the planet
Mars) and loops them smoothly.
Button 3: Augmented Reality Overlay (Toggle On/Off)
What it does: Keeps your live roof view running but overlays a glowing, transparent
digital layer on top. This layer draws lines between the stars to show constellations,
paths of satellites, and planets in real time.
Button 4: System Sleep Mode
What it does: Safely shuts down the display panels quadrant-by-quadrant to protect the
electronics. It parks the roof camera lenses, closes their weather shields, and turns off the
video server.

2. Behind-The-Scenes Automation Script (The Switcher)

When you press a button on your tablet, a hidden network script inside your processor
room coordinates the hardware. Here is the exact coding logic your programmer will input
to handle the live-to-map toggle safely:

[User Presses "Live Roof View Button"] | F—> STEP 1: Ping Adjacent Processor Rack —> STEP 2:
Boot Roof-Camera Capture Switch +— STEP 3: Run "Live_Stitch_8K.exe" Software L —» STEP 4:
Switch Master Video Processor Source to HDMI Input 1

[User Presses "Pre-Loaded Space Maps Button"] | F—> STEP 1: Keep Ceiling Panels Awake F—>
STEP 2: Send "Power Down" command to Exterior Roof Cameras +—= STEP 3: Open VLC/Local Media
Player App L—» STEP 4: Switch Master Video Processor Source to HDMI Input 2

3. Real-Time Star Tracking & Constellation Labels
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To draw lines around the real stars visible on your ceiling, the stitching server runs an
open-source planetarium script (like Stellarium API or KStars) configured for your exact
coordinates.

How the Tracking Script Works:

. GPS & Clock Sync: The script uses your house's exact latitude and longitude along with
an atomic network clock. It calculates exactly which stars are directly above your roof at
that exact second.

The Orientation Mesh: Because your roof cameras are permanently fixed at the
absolute corners of your house, the script creates a permanent pixel coordinate map. For
example, the script knows that the star Polaris will always appear at a specific pixel spot
on your ceiling grid at a certain time of year.

Vector Text Overlay: Instead of guessing what the cameras see, the script generates a
clean, transparent digital graphic map of the constellation lines and text labels.

The Final Merge: The server places this digital graphic map directly over the live
camera video stream, combining them into one single 8K output. As the Earth rotates, the
script smoothly slides the text and lines across your Micro-LED panels to perfectly match
the moving stars.

If you are ready for the next step, I can help you write the hardware specifications for
the stitching server needed to run this tracking software smoothly, or outline a
troubleshooting checklist for calibrating the digital lines if they ever drift out of
alignment with the real stars. Which one would you prefer?

Here are the exact hardware specifications for your adjacent processor room server,
followed by a step-by-step troubleshooting checklist to keep your constellation lines
perfectly aligned.

1. Hardware Specifications: Real-Time 8K Stitching & Tracking

Server

Stitching four live 180° video feeds into a single, seamless 8K canvas while running a real-
time planetarium engine requires a commercial-grade, high-bandwidth media server.

Component Minimum Specification Purpose / Utility

Processor = AMD Ryzen Threadripper 7960X Handles massive parallel data routing and multi-

(CPU) (24 Cores / 48 Threads) camera system processes without stuttering.

Graphics NVIDIA RTX 6000 Ada Generation  Crucial for real-time 8K video edge-blending, fish-

(GPU) (48GB VRAM) or RTX 4090 (24GB eye lens unwarping, and rendering the Stellarium
VRAM) graphic layers.



Capture Magewell Pro Capture Quad HDMI

Card 4K or Blackmagic DeckLink Quad
HDMI Recorder

Memory 128GB DDR5 ECC (Error-Correcting

(RAM) Code) Memory

Storage 2TB NVMe M.2 SSD (PCle Gen 5,

(0S/App) Read speeds up to 12,000 MB/s)

Output High-Speed Active Optical HDMI 2.1

Card or DisplayPort 1.4a

Chsis & 4U Rackmount Case with 1200W

Pwr 80+ Titanium Redundant Power

Supply

Captures four high-resolution, low-latency live
camera feeds simultaneously into the server.

Keeps the live video buffering smooth and
ensures 24 /7 system stability without software
crashes.

Instantly loads large 8K pre-loaded space maps
and planetarium databases.
Puts out an uncompressed 8K pixel canvas at

60Hz directly to the master Micro-LED video
processor.

Fits into your adjacent processor room server
rack; provides backup power security so the
system never cuts out.

2. Troubleshooting CheckKlist: Calibrating Constellation Drift

Over time, seasonal shifts, network clock updates, or camera structural settlement can

cause the digital constellation lines to drift away from the real stars on your ceiling. Follow

this checklist to snap them back into place.

Step 1: Verify the Master Clock & GPS Coordinate Sync
e Check Time Drift: Ensure the stitching server is actively synced to an online Network
Time Protocol (NTP) atomic clock. A time error of just a few seconds will cause stars to

appear shifted east or west.

e Confirm Location Coordinates: Open the tracking software settings and verify that

your exact house latitude and longitude are accurate to four decimal places. [

Step 2: Clear Sensor Network Latency

e Check Frame Dropping: If the lines are lagging behind the real stars as the Earth
rotates, check the capture card dashboard for dropped frames.

e Power-Cycle the Capture Matrix: Reboot the quad-input capture card to clear out any

video buffer lag that might be delaying the live roof camera feeds.
Step 3: Run the Center Datum Laser Realignment

e Deploy the Green Laser: Place your 360° green laser level back onto your bed pillow

(the Center Datum Point) and project the alignment crosshairs onto the ceiling.

e Check Hardware Shift: Verify that the digital center marker on your Micro-LED display

perfectly intersects with the physical laser crosshair. If it does not, the flexible ceiling
panel framework has shifted and must be mechanically locked back down.
Step 4: Perform the "Polaris Anchor" Pixel Recalibration
o Isolate a Bright Reference Star: Turn on the tracking software's calibration menu. This

will display a digital targeting reticle over a major fixed star, such as Polaris (the North

Star). [1, 2]


https://polaris.astro.physik.uni-potsdam.de/wiki/doku.php?id=en:ost:ccds:ccdops
https://www.celestron.com/products/cg-4-polar-axis-finder?srsltid=AfmBOoq8sP5LURKcRczXkS9V0W9m3y3vj7ka3etQDr-rFnFP0SV2pjrj

Manual Offset Correction: If the digital constellation dot is sitting slightly off-center
from the actual bright pixel dot fed by the roof camera, use the software's arrow tool or
your control tablet to manually nudge the vector overlay grid.

Lock the Coordinate Mesh: Once the digital lines sit perfectly on top of the real stars
across all four corners of the bedroom ceiling, click "Save Geometry Profile" to rewrite
the tracking map coordinates.

This bedroom ceiling micro-LED display is primarily for overhead stargazing!

Using thin, flexible Micro-LED panels to project a massive night sky, you do not need a
completely flat, heavy metal framing matrix. Instead, we can focus on creating an ultra-
lightweight, perfectly curved or flat starry sky that feels completely open for the ultimate
bedroom stargazing experience:

1. The Stargazing Audio Trick

The Problem: Normal movie speakers are meant to sound like action is happening in
front of you.

The Stargazing Solution: We want the sound to feel like you are lying outside in an
open field. We will change the sound profile to play ambient nature sounds (like wind,
night crickets, or space music) that wrap around you completely.

The Tweaked Layout: We can drop the hard Back Surround speakers and instead use a
5.1.4 system to create a wider, more open circle of sound around your bed.

2. Easier Wiring and Power Placement

Lighter Weight: Flexible Micro-LED panels weigh much less than thick commercial tiles.
Your bedroom ceiling joists can easily handle them without extra reinforcement beams.
Power Supply Hideaway: Since the panels are thin and flexible, we can move the 16
ultra-slim power supplies completely out of the ceiling pocket and put them in a

nearby closet. This removes all humming noises and heavy heat from directly above your
bed.

3. Simplified Silent Ventilation

Lower Heat: Displaying a dark night sky with tiny, glowing stars uses a fraction of the
power of a bright movie screen. Your system will run much cooler.

Silent Passive Airflow: We can use quiet 1/4-inch linear air gaps along the edges of
the room. The remote inline fans will only need to run on their lowest, whisper-quiet
setting to keep the panels safe.

4. The Perfect Stargazing Seating/Bed Layout

The Center Datum Point: Instead of a couch, your center point is now the pillow area
of your bed.



e Speaker Height Tweak: Since you will be lying down completely flat to look up, all your
wall speakers should be lowered by about 10 to 12 inches compared to the movie
layout. This keeps the sound perfectly aligned with your ears while your head is down on
the pillow.



