
Interactive Halloween Experience
System Design and Implementation Plan

Designed for an 80-foot driveway with tree-lined approach, 4 interactive zones,
AI-driven voice interaction, and time-adaptive intensity.
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1. System Overview and Zone Architecture
This system transforms an 80-foot driveway into a four-zone interactive Halloween experience.
Trick-or-treaters progress from the street to the porch, encountering AI-driven characters,
motion-triggered props, and adaptive projections. The experience intensity scales automatically based
on time of evening: family-friendly early, dramatic later.

Zone Location Core Experience Key Technology

Zone 1 Top of driveway
(0-15 ft from
street)

AI "interrogation" by stacked
pumpkin character + glowing
ghost behind tree

AI voice agent, speaker, mic,
motion sensor, inflatable ghost
with LED

Zone 2 Mid-driveway
(15-55 ft)

Prop interactions along tree/shrub
line triggered by motion as visitors
walk

PIR/mmWave sensors, ESP32
controllers, WLED lighting,
speakers

Zone 3 Porch (55-75 ft) Final character interaction + candy
distribution area

Smart speakers, smart lights,
animatronics, Home Assistant

Zone 4 Near house/office
(garage or wall)

Projector plays custom AtmosFX
or generated videos triggered by
AI or sensors

Projector, Raspberry Pi/laptop,
VLC HTTP API, Home Assistant

The central controller is a Home Assistant instance running on a Raspberry Pi 5 or a small PC in the
office. It orchestrates all zones via WiFi, MQTT messaging, and direct API calls. An outdoor WiFi mesh
extends reliable coverage across the full driveway length.



2. Zone 1: Driveway Entrance Interrogation
This is the showpiece zone. A stack of 5 nested pumpkins serves as the primary AI-driven character.
Behind a nearby tree, an inflatable glowing ghost provides secondary visual presence and occasional
audio interjections. When a trick-or-treater approaches, the pumpkin "wakes up" and initiates a
conversation.

How It Works
• A PIR or mmWave motion sensor detects an approaching visitor and triggers the pumpkin to "wake

up" with glowing eyes (WLED-driven LEDs inside the pumpkins).
• An outdoor-rated microphone (protected with a windscreen, positioned near the pumpkins)

captures the visitor's speech.
• The audio streams to a voice agent running on the central computer. This agent uses the OpenAI

Realtime API or a pipeline of Whisper (speech-to-text) + GPT (response generation) + ElevenLabs
or Piper TTS (text-to-speech).1,2,3

• The AI character responds through a weatherproof outdoor speaker hidden in/near the pumpkin
stack. Lip-sync is optional via LED modulation on the top pumpkin's mouth.

• After 30-60 seconds of conversation, the pumpkin "grants passage" and triggers Zone 2 props in
sequence. The ghost inflatable flickers and makes a swooshing sound.

AI Character Prompt Design
The pumpkin character's personality is defined via a system prompt. Early evening (before 7:30 PM):
friendly, playful, asks easy riddles, compliments costumes. Late evening (after 8:30 PM): more
theatrical, slightly ominous, uses dramatic pauses, references "the things that lurk beyond." The ghost
occasionally interjects with pre-recorded audio clips triggered by keyword detection in the
conversation.

Zone 1 Components

Component Recommendation Est. Cost Notes

Microphone USB condenser (e.g., Fifine K669) in
weatherproof housing with foam
windscreen

$25-40 Run USB cable to central PC;
house in small waterproof
enclosure; add deadcat
windscreen

Speaker JBL Flip 6 or similar IP67 Bluetooth
speaker, or wired outdoor speaker
(e.g., Dual Electronics LU43PB)

$80-130 Bluetooth for wireless; wired to
amplifier for reliability. Hide
in/behind pumpkin stack

Motion Sensor HC-SR501 PIR on ESP32 or
FrightLink wireless sensor

$10-50 Detect approaching visitors from
15-20 ft; trigger wake-up
sequence

Pumpkin LEDs WS2812B LED strip or ring inside
pumpkins + ESP32 running WLED

$20-35 Addressable RGB for eye glow,
mouth animation, color shifts



Component Recommendation Est. Cost Notes

Inflatable Ghost Existing blowup ghost + smart plug
for power + internal color LED

$15-30 Smart plug for HA on/off; add
WiFi RGB bulb for color control

AI Compute Laptop or Raspberry Pi 5 (8GB) in
office, running voice pipeline

$0-300 May already own; Pi 5 sufficient
for Whisper small model + API
calls



3. Zone 2: Mid-Driveway Prop Interactions
As visitors walk the 40-foot stretch of tree-lined driveway, a series of motion-triggered effects fire in
sequence. This zone uses rule-based automation, not AI, for reliable, fast-response scares.

Prop Sequence Design
• Station 2A (20 ft): Ground fog machine triggers, WLED strips along tree bases shift to eerie

green/purple.
• Station 2B (30 ft): Hidden speaker plays a creaking branch sound, then a shadow projection on a

tree trunk (small secondary projector or gobo light).
• Station 2C (40 ft): Animatronic prop (Spirit Halloween style) triggers with motion. A jump-scare or

animated skeleton. Chained delay from Zone 1 exit sensor.
• Station 2D (50 ft): Pathway lighting shifts color dramatically as visitor approaches porch zone. Low

rumble sound effect plays on a sub-bass speaker.

Zone 2 Components

Component Recommendation Est. Cost Notes

Motion Sensors
(x3-4)

FrightLink wireless sensors or
ESP32 + PIR modules

$40-100 Place at 20, 30, 40, 50 ft marks;
chain delays in HA or FrightLink
app

Prop Controller FrightLink Hub or PicoBoo
controller (FrightProps)

$105-200 FrightLink ships Sept 2026;
PicoBoo available now at ~$105.
Either triggers animatronics via
step-pad jacks

WLED Lighting
(x2-3)

ESP32 + WS2812B strips (5m
each), outdoor rated, in silicone
tubes

$40-75 Run along tree bases and
pathway; controllable via WLED
API or Home Assistant
integration

Outdoor Speakers
(x2)

Dual Electronics LU43PB 4" or
similar wired outdoor speakers +
Fosi Audio BT20A amp

$60-100 Distributed along driveway; amp
stays in office or weatherproof
box

Fog Machine 400-700W ground fogger with
timer/remote

$40-80 Trigger via smart plug; pre-fill
with ice for ground fog effect

Animatronic Prop Spirit Halloween or similar
motion-activated prop

$50-200 FrightLink or PicoBoo replaces
built-in PIR for precise trigger
timing

The ESP32 wireless prop controller approach (using ESP-NOW protocol) offers a DIY alternative at
roughly $15-20 per node. Each ESP32 receives wireless trigger signals from a transmitter ESP32 and
activates a relay connected to a 12V prop or LED strip. This requires basic soldering and Arduino IDE
familiarity but avoids subscription fees and delivers sub-50ms response time.4



4. Zone 3: Porch / Final Interaction
The porch serves as the resolution of the experience. Visitors arrive here after passing through the
driveway gauntlet. This zone should feel like a payoff: warm, rewarding, with a final theatrical moment.

Experience Flow
• As visitor reaches the porch, motion sensor triggers a "welcoming" light change: warm

amber/orange floods the porch area.
• A smart speaker (or porch speaker) delivers a pre-recorded greeting or a short AI-generated line

referencing something the pumpkin said in Zone 1 (forwarded via MQTT).
• The projector (Zone 4) triggers a custom video: welcoming for early evening, dramatic "boss

reveal" for later evening.
• Porch animatronics or a candy bowl with a grabbing hand activates.
• As visitor departs, a final "farewell" audio plays and the system resets for the next group.

Zone 3 Components

Component Recommendation Est. Cost Notes

Smart Lights (x2-3) Philips Hue outdoor or LIFX
outdoor spots

$80-150 Color-controllable via Home
Assistant; amber/orange early,
red/purple late

Porch Speaker Sonos Roam 2 or wired speaker
from same amp system

$100-180 Plays farewell audio, ambient
sounds, or AI-generated lines

Motion Sensor Aqara or Hue outdoor motion
sensor

$25-40 Triggers porch arrival
sequence; integrates with
Home Assistant

Animatronic/Candy
Bowl

Grabbing hand candy bowl or
small porch animatronic

$20-60 Triggered via smart plug or
FrightLink hub extension



5. Zone 4: Projector / Video Response
This zone leverages your existing projector setup with AtmosFX content. The key upgrade is making
video playback responsive to visitor interactions and time of evening, rather than running a static loop.

Video Control Architecture
The projector connects to a Raspberry Pi 4/5 or a laptop running VLC with its HTTP interface enabled.
Home Assistant sends RESTful commands to VLC to play specific videos from an organized playlist.
This approach is proven in the yard haunt community and well-documented.5,6

• VLC HTTP API: Enable VLC's HTTP interface, set a password, and control playback via REST
commands. Home Assistant's RESTful Command integration sends pl_play&id=X to jump to specific
playlist items.

• AtmosFX Buffer Files: Use AtmosFX buffer files (static background videos named 000.mp4) as idle
state. When triggered, VLC jumps to action videos (001.mp4, 002.mp4, etc.).7

• MedeaWiz Sprite Alternative: The AtmosFX Sprite media player natively supports motion-sensor
triggered playback with buffer files. Simpler but less flexible than the VLC approach.8

• Smart IR Blaster: A Tuya-compatible Smart IR remote (under $20) can control the projector's power,
input, and basic functions via the Smart Life app and Home Assistant integration. Automate
projector power-on at sunset.9

Video Content Organization

Time Period Trigger Video Content Mood

5:30-7:00 PM Motion at porch (Zone 3
sensor)

AtmosFX Jack-O-Lanterns,
friendly ghosts, cartoon bats

Playful, colorful,
family-friendly

7:00-8:00 PM Zone 1 AI pumpkin "grants
passage"

AtmosFX Ghostly Apparitions,
spooky eyes

Atmospheric, mildly
spooky

8:00-9:30 PM AI pumpkin sends specific
keyword via MQTT

AtmosFX Phantasms, sinister
scenes, custom jump-scare
clips

Dramatic, startling,
full horror

9:30+ PM Motion only (AI may be
offline)

Intense loop: Zombie Invasion,
Shattered Nightmares

Maximum intensity,
full scare

Zone 4 Components

Component Recommendation Est. Cost Notes

Projector Existing projector (already owned) $0 Any HDMI projector works;
brightness 2000+ lumens for
dusk visibility



Component Recommendation Est. Cost Notes

Media Player Raspberry Pi 4/5 running VLC, or
existing laptop

$0-80 Pi 4 is sufficient for 1080p video
playback; VLC HTTP interface
for remote control

Smart IR Blaster Tuya WiFi IR blaster (Smart Life
compatible)

$10-20 Automate projector power and
input switching via Home
Assistant

Projection Surface White fabric screen, or house wall,
or AtmosFX 3DFX Form

$0-60 Rear-projection from garage is
ideal for weather protection

Audio (projector) Feed projector audio to amplifier
or Bluetooth speaker

$0-30 Sync audio with video; route
through same amp as Zone 2/3
speakers if possible



6. Central Control Architecture
All four zones converge on a central control system running in the office, next to the porch. This handles
orchestration, AI voice processing, and timing logic.

Home Assistant as Orchestrator
Home Assistant (HA) is the recommended hub for this system. It runs on a Raspberry Pi 5, an Intel NUC,
or a small PC. HA connects to all smart devices (lights, plugs, sensors) and can trigger automations
based on sensor inputs, time conditions, and MQTT messages.10

• MQTT Broker (Mosquitto): Runs on the HA machine. ESP32 controllers, the AI voice agent, and VLC
control scripts all communicate via MQTT topics. Example topics: halloween/zone1/motion,
halloween/ai/passage_granted, halloween/zone4/play_video.

• Automations: HA YAML automations define sequences: "When Zone 1 motion detected AND time is
after sunset, turn on pumpkin LEDs, start AI listener, begin fog." Each zone has its own automation
package.11

• Halloween Mode Toggle: A single input_boolean in HA activates the entire system. Turn it on at
sunset, off at end of night. All automations check this flag before running.12

Network Architecture

Layer Technology Coverage Notes

Primary WiFi Home router (existing) House + near
porch

Handles HA, laptop, indoor
devices

Outdoor Mesh TP-Link Deco outdoor unit or
Wavelength AX3000 outdoor
AP

80 ft driveway Place one node near garage/porch
pointing down driveway; provides
WiFi to ESP32s, smart plugs,
cameras

Local RF ESP-NOW (ESP32 to ESP32)
or FrightLink proprietary RF

200+ ft For latency-critical prop triggers;
does not require WiFi/internet

Bluetooth For WLED controllers and
nearby speakers

30-50 ft per
device

Supplementary; not reliable for full
driveway length

Central Control Components

Component Recommendation Est. Cost Notes

Home Assistant
Hub

Raspberry Pi 5 (8GB) with Home
Assistant OS, or existing PC

$80-120 Free software; Pi 5 handles the
orchestration load easily

MQTT Broker Mosquitto (runs on HA machine) $0 Included in HA add-ons;
2-minute setup

Outdoor WiFi TP-Link Deco X50 Outdoor or
similar mesh node

$100-180 One outdoor unit covers 80 ft
driveway; PoE or plug-in power



Component Recommendation Est. Cost Notes

Smart Plugs (x4-6) Sonoff S31 or TP-Link Kasa (WiFi,
HA compatible)

$30-60 Control fog machine, inflatable
ghost, string lights, amp power

USB Hub + Cables Powered USB 3.0 hub + 50-ft
active USB extension

$30-50 Run microphone cable from
Zone 1 to office PC



7. Time-Based Intensity System
The system adapts its behavior based on three time phases, automatically shifting character personality,
lighting intensity, sound volume, and video content. Home Assistant's time-based conditions and the AI
agent's system prompt both reference the current phase.

Phase Time Window AI Personality Lighting Sound Video Content

Family
Hour

5:30-7:00
PM

Playful, asks riddles,
compliments
costumes, child-safe

Warm
orange/amber,
gentle pulsing

Low volume,
friendly effects,
music

Friendly ghosts,
dancing skeletons

Transition 7:00-8:30
PM

Theatrical, slightly
mysterious, builds
suspense

Cool
purple/green,
moderate flicker

Medium
volume,
atmospheric

Ghostly
apparitions, eerie
scenes

Full Haunt 8:30-10:00
PM

Ominous, dramatic
pauses, hints at
"unseen things"

Deep red/green
strobes, darkness

Full volume,
bass rumbles,
jump-scares

Phantasms,
zombie invasion,
startle scares

Implementation: Home Assistant uses an input_select helper with three options (family/transition/haunt).
A time-triggered automation switches the phase at the configured times, adjusting to sunset via HA's
built-in sun integration for your New Mexico location. The AI voice agent receives the current phase via
MQTT and adjusts its system prompt accordingly. WLED presets for each phase are stored on each
ESP32 and activated via API call.



8. AI vs. Rule-Based Decision Matrix
Not everything should use AI. The following table identifies which components benefit from AI
intelligence and which should use simpler, faster, more reliable rule-based triggers.

Function Approach Rationale

Zone 1 pumpkin
conversation

AI (LLM + TTS + STT) Requires understanding natural language, generating
contextual responses, adapting personality based on
time. This is the core AI value proposition.

Zone 1 ghost
interjections

Rule-based with
keyword triggers

Pre-recorded clips triggered when the AI transcript
contains specific words (e.g., "ghost", "scared").
Simple string matching, no AI needed.

Zone 2 prop triggers Rule-based (motion
sensor + delay chain)

Must be fast (<100ms) and reliable. PIR sensor fires,
controller waits X seconds, triggers next prop. No AI
judgment needed.

Zone 2 lighting
sequences

Rule-based (WLED
presets + HA
automation)

Pre-programmed color/animation presets. Triggered
by phase and motion events. WLED handles
animation locally.

Zone 3 porch greeting Hybrid AI generates a short farewell referencing Zone 1
conversation. Falls back to pre-recorded audio if AI is
busy or fails.

Zone 4 video selection Hybrid AI can request a specific video category via MQTT.
HA selects from playlist based on time phase and AI
hint. Falls back to time-based-only selection.

Time phase switching Rule-based (HA time
automation)

Completely deterministic. Sunset time + offset =
phase change. No AI needed.

Projector power on/off Rule-based (Smart IR
+ HA schedule)

Turn on at sunset, off at 10:30 PM. Smart IR sends
power command at scheduled time.

Fog machine timing Rule-based (smart
plug + HA)

Run for 30s every 3-5 minutes during active hours.
Simple timer automation.

System health
monitoring

Potentially AI-assisted An AI agent could monitor sensor connectivity and
alert if a zone goes offline. Useful but not essential
for MVP.

Summary: AI is concentrated in Zone 1 (voice interaction) with light touches in Zones 3 and 4. Zones 2
and all timing/infrastructure use rule-based automation for speed and reliability. This is the correct
architecture: AI where it creates unique value, deterministic logic everywhere else.



9. Minimum Viable Prototype
Before building the full 4-zone system, validate the hardest part first: the AI talking pumpkin. This
prototype isolates Zone 1 and can be tested well before Halloween night.

MVP Scope: AI Talking Pumpkin + Projector Trigger
• One pumpkin (or your stack of 5) with internal WLED LEDs for eye/mouth glow.
• One microphone (USB condenser, run to a laptop in the office via long USB cable or

USB-over-Ethernet extender).
• One Bluetooth speaker (JBL Flip 6 or similar, hidden near pumpkins).
• Laptop in office running a Python script that chains: Whisper STT, OpenAI GPT API, ElevenLabs

TTS. The script outputs audio to the Bluetooth speaker.
• One PIR sensor (ESP32 or a $10 driveway alert from Harbor Freight) to wake the system when

someone approaches.13

• Projector trigger: When the AI script decides to "grant passage," it sends an HTTP request to VLC
on the same laptop (or a Pi) to play a specific AtmosFX video.

MVP Tech Stack

Layer Tool Notes

Speech-to-Text OpenAI Whisper (local small
model or API)

Local: free, ~0.5-0.8x realtime on CPU. API:
~$0.006/min

LLM Response OpenAI GPT-4o-mini API Cheap (~$0.15/1M input tokens), fast, follows
character prompts well

Text-to-Speech ElevenLabs API (creepy voice
library) or Piper TTS (free, local)

ElevenLabs: ~$5/mo starter plan, excellent voice
quality. Piper: free, runs locally, adequate quality

OR: All-in-one OpenAI Realtime API
(gpt-realtime)

Single API handles STT+LLM+TTS natively.
~$0.06/min. Lowest latency (300-600ms first
token). Recommended if budget allows.

LED Control ESP32 + WLED Free firmware; control via HTTP API or Home
Assistant

Video Control VLC + HTTP API on same
machine

Free; proven approach for Halloween video
triggering

MVP Estimated Cost

Item Cost

USB Microphone (Fifine K669 or similar) $25

Bluetooth Speaker (JBL Flip 6 or similar) $100



Item Cost

ESP32 + WS2812B LED strip + power supply $25

PIR motion sensor module $8

50-ft USB extension cable (active) $20

Foam windscreen for mic $5

OpenAI API credits (testing + Halloween night) $10-20

ElevenLabs starter plan (1 month) $5

MVP Total (assuming you have a laptop and projector) $198-228

The reference project for this MVP is the "TOT Bot" (Trick-or-Treat Bot) by 814 Creative, which
demonstrated this exact concept: speech recognition, AI response generation, and character TTS for a
projected pumpkin character. It was built entirely with web technologies and ran from a laptop connected
to a projector, with a wired microphone on a table in the driveway.14



10. Component Shopping List by Category

Speakers

Item Qty Est. Unit Cost Purpose

JBL Flip 6 (IP67 Bluetooth) 1 $100 Zone 1 pumpkin voice output

Dual Electronics LU43PB 4" outdoor wired
speakers

2-3 $35/pair Zone 2-3 distributed audio

Fosi Audio BT20A stereo amplifier 1 $70 Drives wired outdoor speakers

Speaker wire (14 AWG outdoor rated, 100 ft) 1 $25 Connects amp to outdoor
speakers

Microphones

Item Qty Est. Unit Cost Purpose

USB condenser microphone (Fifine K669 or
Maono AU-PM461)

1 $25-30 Zone 1 speech capture

Foam windscreen / deadcat cover 1 $5-10 Wind noise reduction
outdoors

Small weatherproof enclosure (Ziploc or project
box)

1 $5 Protects mic from moisture

Active USB extension cable (50 ft) 1 $20-25 Runs mic signal to office
computer

Motion Sensors

Item Qty Est. Unit Cost Purpose

HC-SR501 PIR sensor modules 4-5 $2-3 each Zone 1-3 motion detection
(wire to ESP32)

ESP32-S3 development boards 4-5 $6-10 each WiFi/ESP-NOW controllers
for sensors + WLED

OR: FrightLink Starter Kit (hub + sensors) 1 TBD (ships
Sept 2026)

Plug-and-play wireless
prop triggering

Aqara Motion Sensor (Zigbee) 1 $25 Zone 3 porch sensor for
Home Assistant

Lighting and Effects



Item Qty Est. Unit Cost Purpose

WS2812B LED strip (5m, 60 LED/m, IP65) 2-3 $15-20 each Pumpkin internals, tree
base lighting, pathway

5V power supply (10A) for LED strips 2 $12 each Powers WLED strips

Philips Hue or LIFX outdoor color spots 2-3 $40-50 each Zone 3 porch color control

400-700W fog machine with remote 1 $40-60 Zone 2 ground fog effect

Smart plugs (Sonoff S31 or Kasa) 4-6 $8-10 each Control fog, ghost, lights,
amp via HA

Controllers and Computers

Item Qty Est. Unit Cost Purpose

Raspberry Pi 5 (8GB) + case + power supply + SD
card

1 $100-120 Home Assistant hub +
possible VLC player

Laptop or PC (may already own) 1 $0 AI voice pipeline +
development

PicoBoo prop controller (if not using FrightLink) 1 $105 Zone 2 animatronic
sequencing with audio

Tuya WiFi Smart IR Blaster 1 $15 Projector remote
control via HA

Networking

Item Qty Est. Unit Cost Purpose

TP-Link Deco X50 Outdoor (or similar outdoor mesh AP) 1 $100-150 80-ft WiFi
coverage for
driveway

Ethernet cable (outdoor rated, 50-100 ft) for mesh backhaul 1 $20-30 Wired backhaul
to outdoor AP
for reliability

Powered USB hub (for mic + peripherals) 1 $20 Office hub for
USB devices

Full System Estimated Budget: $800 - $1,400 (varies significantly based on what you already own, DIY
vs. commercial components, and how many props/zones you fully build out). The MVP is under $230.



11. Top 5 Technical Risks and Limitations

1. Outdoor Microphone Performance in Wind and Noise
New Mexico evening winds and background noise (other trick-or-treaters, street traffic, neighbor
activity) can severely degrade speech recognition accuracy. A cheap condenser mic outdoors, even
with a windscreen, may pick up too much ambient noise for reliable Whisper transcription. Mitigation:
Use a directional/cardioid microphone aimed at a specific "talk here" spot marked on the ground. Add a
foam windscreen and a deadcat cover. Test extensively before Halloween. Consider a close-range
approach: place a sign saying "Step close and speak to the pumpkin" with the mic hidden 2-3 feet
away. The OpenAI Realtime API is also more robust to noise than local Whisper.14

2. AI Response Latency Breaks the Illusion
The voice interaction loop (mic capture, STT, LLM, TTS, speaker playback) must feel conversational.
Anything over 2-3 seconds of silence feels broken. Local Whisper on CPU adds 0.5-1.5 seconds; API
calls add network latency; TTS generation adds more. Total round-trip can easily hit 3-5 seconds.
Mitigation: Use OpenAI Realtime API (300-600ms first token) instead of a chained pipeline. Or: use
GPT-4o-mini (fastest model) + ElevenLabs streaming TTS. Play a "thinking" sound (eerie hum) during
processing to cover the gap. Pre-cache common responses for frequent phrases like "trick or treat."15

3. WiFi Reliability Over 80 Feet Outdoors
Consumer WiFi signals degrade rapidly outdoors, especially through trees and shrubs. An ESP32 at the
far end of an 80-foot driveway may not maintain a stable WiFi connection to the house router. Dropped
connections mean missed triggers and broken sequences. Mitigation: Deploy a dedicated outdoor WiFi
access point or mesh node (TP-Link Deco Outdoor, Ubiquiti, or Wavelength AX3000). For prop triggers
specifically, use ESP-NOW (peer-to-peer RF, no WiFi needed, 200+ ft range) or FrightLink's dedicated
RF protocol. Keep WiFi-dependent devices (cameras, AI mic) closer to the AP.

4. Weather Exposure in Desert Climate
New Mexico Halloweens can bring dry cold, wind, and occasional dust. Electronics need protection
from temperature swings (can drop to 30-40F by 9 PM) and blowing dust. Neither consumer speakers
nor Raspberry Pis are designed for extended outdoor exposure. Mitigation: House all non-IP-rated
electronics in weatherproof project boxes or even Tupperware containers with cable glands. Keep the
primary computer and amplifier indoors in the office. Use IP67-rated speakers (JBL Flip). Verify all
outdoor LED strips are IP65 or higher rated. Test in cold conditions.

5. System Complexity and Single-Night Failure Risk
This system has many interdependent components: WiFi, MQTT, Home Assistant, AI APIs, VLC, ESP32
controllers, smart plugs, sensors, speakers, and the projector. Any single failure can cascade. If the WiFi
goes down, AI voice stops working and video triggers break. If OpenAI's API has an outage, Zone 1 goes
silent. Mitigation: Design with graceful degradation. Every zone must have a fallback mode that works



without WiFi or AI: Zone 1 falls back to pre-recorded pumpkin audio on a loop. Zone 2 uses local
ESP-NOW triggers (no WiFi needed). Zone 4 falls back to AtmosFX Sprite motion-sensor mode. Test the
full system end-to-end at least 3 nights before Halloween. Have a "manual override" plan for each zone.



12. Implementation Summary
This one-page summary captures the full system design for reference.

Concept: A four-zone progressive Halloween experience along an 80-foot tree-lined driveway.
Trick-or-treaters are "interrogated" by an AI-driven stacked pumpkin character at the driveway
entrance, then walk through a gauntlet of motion-triggered props and lighting, arriving at the porch for a
final interaction. A projector near the house plays context-sensitive AtmosFX videos. Intensity scales
from family-friendly (5:30 PM) to full haunt (8:30 PM+).

Central Brain: Home Assistant on Raspberry Pi 5, communicating via MQTT. AI voice agent runs on a
laptop in the office using OpenAI Realtime API (or Whisper + GPT + ElevenLabs pipeline). Outdoor WiFi
mesh provides driveway coverage.

Zone 1 (Entrance): AI pumpkin + ghost. Mic captures speech, AI responds in character, LEDs animate.
After conversation, pumpkin "grants passage" triggering downstream zones.

Zone 2 (Driveway): 4 motion-triggered stations with fog, lighting shifts, sound effects, and an
animatronic. Rule-based triggers via ESP32/ESP-NOW or FrightLink. No AI needed.

Zone 3 (Porch): Smart lights shift to welcoming colors. Optional AI farewell referencing Zone 1
conversation. Candy bowl activates. System resets for next visitors.

Zone 4 (Projector): VLC on Pi/laptop plays time-appropriate AtmosFX videos triggered by HA via HTTP
API. Smart IR blaster automates projector power.

Time Phases: Family Hour (5:30-7 PM), Transition (7-8:30 PM), Full Haunt (8:30 PM+). HA automation
switches phases; AI prompt and WLED presets adapt accordingly.

AI Scope: AI is concentrated in Zone 1 voice interaction. Zones 2, 3, and 4 use rule-based automation.
Zone 3 and 4 have optional AI enhancement with pre-recorded fallbacks.

MVP: Build Zone 1 (pumpkin + mic + speaker + laptop + projector trigger) first for ~$200-230. Test in
September/October. Add Zones 2-3 incrementally.

Budget: MVP: ~$200-230. Full system: ~$800-1,400 depending on existing equipment and DIY choices.



13. Verdict: Perplexity Computer as Operator
Can Perplexity Computer realistically serve as the "main operator" of this system? Here is an honest
assessment.

What Perplexity Computer Can Do
• Design and plan: Full system architecture, component selection, wiring diagrams, prompt

engineering for AI characters, Home Assistant YAML automation writing. (This document
demonstrates that.)

• Write all the code: Python voice pipeline scripts, ESP32 Arduino sketches, Home Assistant
automations and YAML packages, VLC control scripts, WLED API calls, MQTT message handling.

• Generate AI character prompts: Craft and iterate on the pumpkin's personality, responses to edge
cases, time-phase-adaptive behavior, and safety guardrails.

• Debug remotely: Analyze logs, troubleshoot MQTT connectivity, fix code bugs, adjust timing
parameters.

• Operate scheduled tasks: Set up cron-based monitoring to check system health, switch time
phases, or restart services. Could monitor via connected services (email alerts from HA).

• Iterate on content: Generate custom audio files, write video playlists, adjust lighting presets, refine
the experience based on your testing feedback.

What Perplexity Computer Cannot Do
• Physical installation: Mount sensors on trees, run cables, position speakers, inflate the ghost, stack

pumpkins. You need to physically set this up.
• Real-time audio processing on Halloween night: The AI voice pipeline needs to run continuously on

your local hardware (laptop/Pi). Perplexity Computer cannot serve as the live voice agent; it can
build and configure the system that does.

• Direct hardware control: Cannot directly send signals to ESP32s, toggle relays, or control props. But
it can write the code that does, and could trigger actions through connected services (Home
Assistant webhooks, MQTT via n8n, etc.).

• Respond to real-time physical failures: If a speaker falls over or a cable gets tripped on, you need to
physically fix it.

The Verdict
Perplexity Computer is an excellent co-architect and software builder for this project, but not a real-time
operator on Halloween night. The realistic operating model is:

• Months before: Computer designs the system, writes all code, generates prompts, creates HA
automations.

• Weeks before: Computer helps debug during testing, adjusts timing, refines the AI character.
• Halloween night: The system runs autonomously on local hardware. You monitor from the office.

Computer is available for emergency debugging via phone.



• Potential enhancement: With n8n or a webhook integration, Computer could receive HA alerts and
suggest fixes or trigger fallback modes. But this adds complexity and a dependency on internet
connectivity.

Final Assessment: Yes, this project is realistic. The AI talking pumpkin is the hardest piece, and that
technology is proven (see the TOT Bot reference). Everything else uses established smart home and yard
haunt techniques. Perplexity Computer can build 80% of the non-physical work: code, automations,
prompts, content curation, and system design. The remaining 20% is physical setup and on-night
monitoring that requires your hands and eyes on the ground.



14. Sources
1. OpenAI Realtime API Documentation — https://developers.openai.com/api/docs/guides/realtime/
2. ElevenLabs Creepy AI Voice Library — https://elevenlabs.io/voice-library/creepy-voices
3. Open-Source Voice Agents: Mycroft vs OpenAI Realtime API (Skywork AI) —
https://skywork.ai/blog/agent/open-source-voice-agents-mycroft-vs-openai-realtime-api-2025/
4. ESP32 Wireless Prop Controller for Halloween (YouTube) — https://www.youtube.com/watch?v=_ma35kHm_j4
5. Home Assistant Community: How to Control Halloween Projection —
https://community.home-assistant.io/t/how-can-i-use-home-assistant-to-control-my-halloween-projection/479539
6. Controlling VLC Player on Raspberry Pi via API (Engineering Evening) —
https://engineeringevening.com/controlling-vlc-player-on-raspberry-pi-via-api/
7. AtmosFX Support: Buffer Files for Motion Sensor Triggers —
https://support.atmosfx.com/article/210-which-decorations-include-buffer-files-for-motion-sensor-triggers
8. AtmosFX Support: Sprite Media Player Motion Sensor Setup —
https://support.atmosfx.com/article/356-how-do-i-use-my-sprite-media-players-motion-sensor-to-trigger-decorations
9. Halloween Projection Automation How-To (Scare Hollow, YouTube) — https://www.youtube.com/watch?v=7JhLbB_ajRE
10. Reddit r/homeassistant: Share Your Halloween Automations —
https://www.reddit.com/r/homeassistant/comments/17km4fy/share_your_halloween_automations/
11. Three Ways to Automate Halloween with Home Assistant (YouTube) — https://www.youtube.com/watch?v=Kbc6PkaZ3Ys
12. Halloween Automations using Home Assistant (YouTube) — https://www.youtube.com/watch?v=9R6jaEFCCL4
13. How to Trigger Halloween Props with Wireless PIR (YouTube) — https://www.youtube.com/watch?v=c0Dr3U5QXN4
14. The Trick-or-Treat Bot: AI-Powered Digital Halloween Decoration (814 Creative, YouTube) —
https://www.youtube.com/watch?v=lSFKQAMILiU
15. OpenAI: Introducing gpt-realtime and Realtime API Updates — https://openai.com/index/introducing-gpt-realtime/
16. FrightLink: Wireless Prop Automation System — https://frightlink.com
17. FrightProps: PicoBoo Controllers —
https://www.frightprops.com/controllers-electronics/frightideas-controllers/picoboo-controllers.html
18. We Built an AI Witch Robot with ElevenLabs AI Voice (YouTube) — https://www.youtube.com/watch?v=cXhEuiHU2a8
19. FrightLink Wireless Prop Controller Build (YouTube) — https://www.youtube.com/watch?v=qGe7mJeBsg4
20. Sonos Wireless Speakers in Halloween Yard Display (YouTube) — https://www.youtube.com/watch?v=C-WUunqQrwo
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https://community.home-assistant.io/t/how-can-i-use-home-assistant-to-control-my-halloween-projection/479539
https://engineeringevening.com/controlling-vlc-player-on-raspberry-pi-via-api/
https://support.atmosfx.com/article/210-which-decorations-include-buffer-files-for-motion-sensor-triggers
https://support.atmosfx.com/article/356-how-do-i-use-my-sprite-media-players-motion-sensor-to-trigger-decorations
https://www.youtube.com/watch?v=7JhLbB_ajRE
https://www.reddit.com/r/homeassistant/comments/17km4fy/share_your_halloween_automations/
https://www.youtube.com/watch?v=Kbc6PkaZ3Ys
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