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Executive Overview
Portfolio-level summary and key findings

GA Aquarium stands at the threshold of transformative change. AI can revolutionize how you care

for marine life while creating magical experiences for visitors. From predicting animal nutrition

needs to understanding guest behavior patterns, artificial intelligence will elevate every aspect of

your operations. You can automate complex research protocols, respond to guests instantly, and

uncover insights hidden in your data streams.

Your selected AI initiatives form a powerful ecosystem. Nutrition forecasting and protocol

automation strengthen your Operational Intelligence while reducing administrative burden. Guest

feedback systems and behavior analytics deepen Guest Experience & Engagement by capturing

real-time sentiment and movement patterns. Marketing intelligence transforms raw data into

actionable strategies, embodying true Data-Driven Decision Making. Together, these tools create a

connected intelligence platform that serves both animals and visitors.

The aquarium industry is evolving rapidly. Early adopters will define the future of marine education

and conservation. Your competitors are exploring these same technologies. GA Aquarium has the

chance to lead, not follow. The question is not whether AI will reshape your industry, but whether

you will shape how AI transforms it. The time to act is now.

TOTAL ANNUAL VALUE

$7.3M

USE CASES SELECTED

5

AVG READINESS

6.3 / 10

TIMELINE SPAN

Q1 – Q3



Strategic Alignment
How selected AI use cases map to organizational strategy

Operational Intelligence & Automation 2 use cases

CURRENT STATE

Manual spreadsheet-based inventory tracking,

paper-heavy compliance protocols, and hours-

long daily scheduling processes across Nutrition,

Animal Wellbeing, Guest Programs, and Event

Services

→

TARGET STATE

AI-assisted inventory forecasting reducing over-

purchasing by 20%, automated protocol screening

cutting review cycles by 60%, and scheduling

optimization freeing 1,500+ lead hours annually

LINKED USE CASES

Nutrition Inventory & Diet Forecasting System IACUC Protocol Pre-Screening & Admin Automation

Guest Experience & Engagement 2 use cases

CURRENT STATE

$4.2M guest service costs with manual inquiry

handling, no dwell-time analytics, and scripted

gallery audio content

→

TARGET STATE

AI chatbot deflecting 55% of routine inquiries, CV-

based crowd management reducing peak wait

times by 30%, and interactive voice AI increasing

gallery engagement by 25%

LINKED USE CASES

AI-Powered Guest Feedback Response & Chatbot Computer Vision Guest Behavior Analytics

Data-Driven Decision Making 1 use case

CURRENT STATE

Manual data analysis from Tessitura and other

sources, batch reporting with no real-time alerts,

reactive campaign optimization

→

TARGET STATE

AI-powered smart alerts reducing diagnosis time

by 70%, data insights chatbot scaling ad-hoc

analysis, and proactive campaign optimization

improving ROI by 18%

LINKED USE CASES

Marketing Data Intelligence & Proactive Insights



Creative & Content Production

CURRENT STATE

Manual mood board creation, iterative design

cycles averaging 3 weeks, scripted gallery

voiceovers requiring studio recording sessions

→

TARGET STATE

AI rapid prototyping cutting design iteration to 3

days, automated palette/texture generation, and

dynamic voice content reducing production costs

by 40%



Use Case Deep Dives
Detailed analysis for each selected use case

Tier 1 — Champions Q1

Nutrition Inventory & Diet Forecasting System
AI synthesizes historical animal diets, feeding patterns, and bulk food purchase data to forecast

inventory needs across on-site and off-site storage. System models cascading impacts of diet

changes—for example, if beluga capelin usage increases by 15 lbs weekly, AI calculates effects on

current stock, storage needs, and purchasing timelines across multiple variables simultaneously.

$1.4M
Total Annual Value

Friction Analysis

FRICTION POINT

Nutrition team manually

tracks on-site and off-

site food inventory

across complex

spreadsheets—diet

changes for 500+

animals create

cascading supply

impacts impossible to

model manually with

multiple variables over

time

TYPE

process

SEVERITY

Critical

ANNUAL COST

$195K

AFFECTED ROLE

Business Analyst

Business analysts at GA Aquarium spend hours each week wrestling with sprawling spreadsheets that track

food inventory across multiple locations. When veterinarians change diets for sick animals or breeding

programs shift feeding schedules, analysts manually recalculate supply needs for hundreds of species. They

cross-reference delivery schedules, storage capacity, and expiration dates while trying to predict how one

diet change ripples through the entire system. The spreadsheets break. Food spoils. Critical species go

without specialized nutrition. AI transforms this chaos into clarity. The system instantly models how a single

beluga's diet change affects krill orders three months out. Analysts shift from data entry clerks to strategic

advisors, spending their time optimizing animal health outcomes instead of hunting for formula errors. Supply

chain managers receive automated alerts before shortages hit. The aquarium feeds every animal perfectly

while reducing waste and emergency orders.



AI Architecture

PRIMARY PATTERN

ReAct Loop

AGENTIC PATTERN

react

AI Primitives

Data Analysis Workflow Automation

INTEGRATIONS

Inventory Management System

Diet Records Database Purchase Order System

Storage Tracking Platform

DATA TYPES

structured semi_structured

Desired Outcomes

› Reduce food over-purchasing by 20% saving $180K annually

› Cut inventory reconciliation time from 8 hours to 30 minutes weekly

› Enable real-time what-if modeling for diet changes across 500+ animals

The ReAct Loop pattern puts agents in a thinking-acting cycle. One agent analyzes current fish nutrition

inventory. Another queries historical feeding patterns. A third checks supplier delivery schedules. They share

findings and adjust their analysis based on what others discover. Each agent reasons about its data, then acts

by pulling more information or updating forecasts. They loop through this process until the nutrition plan

stabilizes. ReAct Loop beats Tool Use here because aquarium nutrition planning cascades through many

variables. A dolphin diet change affects multiple fish species. Low krill inventory impacts feeding schedules

across tanks. Supplier delays ripple through the entire system. Tool Use agents would handle single lookups

well but miss these connections. They would check inventory levels or feeding schedules but fail to model

how changes cascade. The iterative reasoning of ReAct Loop captures these interdependencies through data

analysis and workflow automation primitives. Each loop refines the forecast as agents discover new impacts.



EPOCH Framework & Human-in-the-Loop

Active EPOCH Flags

No flags active

Human-in-the-Loop Checkpoint

Nutrition manager reviews all AI-generated purchase recommendations and diet impact forecasts—system

augments expertise, never autonomously modifies animal diet protocols

The nutrition manager holds the final word on every purchase recommendation the AI system generates. The

system analyzes inventory levels and predicts what food the aquarium needs, but it cannot order anything

without human approval. When the AI suggests diet changes or forecasts impacts across hundreds of

animals, the nutrition manager examines each recommendation. The system serves as a powerful analytical

tool, but the expert makes all decisions about what goes into the animals' diets and when to buy supplies.

This checkpoint builds trust because animal welfare stays in human hands. The nutrition manager brings years

of experience that no algorithm can replace. They spot problems the system might miss and understand the

unique needs of each species. When regulators or leadership ask about diet decisions, they speak with a

person who takes responsibility. The AI amplifies the manager's expertise without replacing their judgment.

This creates confidence throughout the organization that technology serves the animals, not the other way

around.

Benefits Breakdown

Cost Reduction $178K

Revenue Acceleration $121K

Risk Mitigation $36K

Cash Flow Improvement $1.1M

Total Annual Value

$1.4M
Expected Value (70% probability)

$983K



KPI Targets

KPI BASELINE DIRECTION TARGET INDUSTRY AVG INDUSTRY BEST

Food Inventory

Forecast

Accuracy

72% — ↑ 92% 78% (aquarium/zoo

industry average)

88% (large zoos

with inventory

management

systems)

IACUC

Protocol

Review Cycle

Time

14 days — ↓ 5 days 18 days (accredited

zoo/aquarium average)

8 days (top-

quartile AZA

institutions)

Daily Schedule

Creation Time

3 hours — ↓ 20 minutes 2.5 hours (attraction

industry average)

45 minutes

(theme parks with

scheduling

software)

Exhibit Dwell

Time Data

Coverage

0% — ↑ 85% 15% (attraction

industry average)

60% (theme parks

with guest

tracking systems)

Gallery

Interactive

Engagement

Rate

12% — ↑ 35% 18%

(museum/aquarium

industry average)

32% (aquariums

with interactive

installations)

Design

Concept

Iteration Cycle

15 days — ↓ 3 days 12 days

(attraction/museum

design teams average)

5 days (theme

parks with

integrated design

workflows)

Gallery Voice

Content

Production

Time

40

hours/segment

— ↓ 4

hours/segment

32 hours/segment

(museum/aquarium

average)

12 hours/segment

(attractions with

voice AI tools)

Readiness Assessment

Data Availability 5.0 Technical Infrastructure 5.0

Organizational Capacity 8.0 Governance 6.0

OVERALL SCORE

6.0 /10

TIME TO VALUE

7 months

RUNS / MONTH

200





Tier 1 — Champions Q1

IACUC Protocol Pre-Screening & Admin Automation
AI pre-screens IACUC protocol submissions for completeness before committee review,

generates draft monthly reports, schedules reminders for required actions and deadlines, and

consolidates information from multiple sources. System flags missing fields, inconsistencies, and

formatting issues to reduce back-and-forth corrections.

$1.4M
Total Annual Value

Friction Analysis

FRICTION POINT

IACUC protocol

submissions require

manual completeness

checks, monthly report

preparation, deadline

tracking, and multi-

source information

consolidation—back-

and-forth corrections

delay review cycles

TYPE

process

SEVERITY

Critical

ANNUAL COST

$304K

AFFECTED ROLE

Business Analyst

Business analysts at GA Aquarium spend days chasing missing pieces in IACUC protocol submissions. They

check forms line by line. They hunt down researchers for signatures. They compile monthly reports from

scattered spreadsheets and emails. Deadlines slip while protocols bounce back for corrections. The review

committee waits. Research projects stall. What should take hours stretches into weeks of manual tracking and

follow-up calls. AI reads every submission the moment it arrives. It flags incomplete sections before humans

see them. It pulls data from multiple systems and builds monthly reports automatically. It sends deadline

reminders to the right people at the right time. Business analysts shift from chasing paperwork to guiding

research forward. Protocols move cleanly through review. The committee meets with complete information.

Research begins on schedule.



AI Architecture

PRIMARY PATTERN

Tool Use

AGENTIC PATTERN

tool_use

AI Primitives

Document Processing Workflow Automation

INTEGRATIONS

IACUC Protocol System

Document Management Platform

Calendar/Reminder System Reporting Database

DATA TYPES

structured semi_structured unstructured

Desired Outcomes

› Reduce protocol review cycle from 14 days to 5 days through pre-screening

› Cut report preparation time by 70% through automated draft generation

› Eliminate missed deadlines through AI-managed reminder and tracking system

The Tool Use pattern assigns each validation task to a specialized function. One tool checks protocol

completeness against IACUC requirements. Another queries the database for similar past submissions. A third

generates the formatted compliance report. Each tool returns clear pass or fail results. The system calls these

functions as needed, like a quality inspector using different gauges to check parts. Tool Use works better here

than Prompt Chaining because protocol validation needs precision, not conversation. Each compliance check

has binary outcomes. Chaining prompts together would add delays between validation steps without

improving accuracy. The structured nature of IACUC requirements maps perfectly to discrete function calls.

Document Processing extracts protocol data while Workflow Automation routes approvals. Clean tools beat

chatty chains for rule-based screening.



EPOCH Framework & Human-in-the-Loop

Active EPOCH Flags

O Opinion

Human-in-the-Loop Checkpoint

Committee members and compliance staff maintain final approval authority on all protocols—AI provides

completeness screening and draft preparation, never autonomous compliance decisions

The IACUC Protocol Pre-Screening checkpoint keeps committee members and compliance staff in full control

of all approval decisions. The AI screens protocols for completeness and prepares draft reports, but humans

make every compliance judgment. Committee members review the AI's work and decide which protocols

meet standards. They approve or reject each submission based on their expertise. The system speeds up

paperwork but never replaces human judgment on animal welfare decisions. This approach builds deep trust

between researchers and the compliance team. Committee members feel confident because they retain

authority over sensitive ethical decisions. The aquarium meets regulatory requirements while moving faster.

Staff trust grows when they see AI as a helpful assistant rather than a replacement. The organization gains

speed without sacrificing the careful oversight that protects both animals and institutional reputation. Human

expertise remains the foundation of every important decision.

Benefits Breakdown

Cost Reduction $277K

Revenue Acceleration $91K

Risk Mitigation $0

Cash Flow Improvement $1.1M

Total Annual Value

$1.4M
Expected Value (75% probability)

$1.1M



KPI Targets

KPI BASELINE DIRECTION TARGET INDUSTRY AVG INDUSTRY BEST

Food Inventory

Forecast

Accuracy

72% — ↑ 92% 78% (aquarium/zoo

industry average)

88% (large zoos

with inventory

management

systems)

IACUC

Protocol

Review Cycle

Time

14 days — ↓ 5 days 18 days (accredited

zoo/aquarium average)

8 days (top-

quartile AZA

institutions)

Daily Schedule

Creation Time

3 hours — ↓ 20 minutes 2.5 hours (attraction

industry average)

45 minutes

(theme parks with

scheduling

software)

Exhibit Dwell

Time Data

Coverage

0% — ↑ 85% 15% (attraction

industry average)

60% (theme parks

with guest

tracking systems)

Gallery

Interactive

Engagement

Rate

12% — ↑ 35% 18%

(museum/aquarium

industry average)

32% (aquariums

with interactive

installations)

Design

Concept

Iteration Cycle

15 days — ↓ 3 days 12 days

(attraction/museum

design teams average)

5 days (theme

parks with

integrated design

workflows)

Gallery Voice

Content

Production

Time

40

hours/segment

— ↓ 4

hours/segment

32 hours/segment

(museum/aquarium

average)

12 hours/segment

(attractions with

voice AI tools)

Readiness Assessment

Data Availability 6.0 Technical Infrastructure 6.0

Organizational Capacity 7.0 Governance 7.0

OVERALL SCORE

6.5 /10

TIME TO VALUE

6 months

RUNS / MONTH

300





Tier 1 — Champions Q2

Marketing Data Intelligence & Proactive Insights
AI monitors data streams from Tessitura, Google Analytics, and other martech platforms to

detect anomalies, surface proactive insights, and answer ad-hoc questions via a data chatbot.

System provides smart alerts with root-cause analysis and campaign optimization suggestions—

for example, flagging underperforming campaigns mid-flight with geographic breakdowns and

corrective recommendations.

$1.6M
Total Annual Value

Friction Analysis

FRICTION POINT

Marketing analyst

manually monitors

reports from Tessitura

and other martech

platforms for anomalies

—false alerts waste time

while real issues go

undetected until impact

is visible

TYPE

data

SEVERITY

Critical

ANNUAL COST

$204K

AFFECTED ROLE

Marketing Specialist

Marketing specialists at GA Aquarium spend hours each day scanning reports from Tessitura and multiple

marketing platforms. They hunt for patterns that might signal problems. Campaign performance metrics flash

red when nothing is wrong. Real issues hide in the noise until visitor numbers drop or revenue takes a hit. The

specialist catches problems too late. Decisions get made on stale data. Management meetings become

exercises in explaining what went wrong yesterday instead of planning what comes next. AI watches every

data stream in real time. It learns what normal looks like for each campaign and channel. When something

truly matters breaks, the marketing specialist gets one alert that counts. The false alarms disappear. Real

problems get caught while they can still be fixed. The specialist shifts from detective work to strategy work.

Management meetings focus on opportunities instead of damage reports.



AI Architecture

PRIMARY PATTERN

Orchestrator-Workers

AGENTIC PATTERN

orchestrator_worker

AI Primitives

Data Analysis Conversational Interfaces

INTEGRATIONS

Tessitura CRM Google Analytics

Email Marketing Platform Social Media Analytics

DATA TYPES

structured semi_structured real_time

Desired Outcomes

› Reduce data alert false positives from 45% to 15%

› Scale ad-hoc data analysis to broader team without consuming analyst time

› Surface proactive campaign optimization insights 48 hours faster than manual monitoring

The Orchestrator-Workers pattern puts one smart agent in charge while specialized worker agents handle

different data streams. The orchestrator agent manages three workers: one digs through Tessitura CRM data,

another analyzes web traffic, and a third tracks campaign performance. Each worker knows its domain well

and works at the same time as the others. When they finish, the orchestrator takes all their findings and builds

the complete picture of what the aquarium's marketing data reveals. This pattern beats the ReAct Loop

because speed matters for catching problems early. The ReAct Loop would visit each data source one by one,

like checking rooms in a house sequentially. That takes too long when you need to spot attendance drops or

campaign failures quickly. The orchestrator pattern lets all workers examine their data simultaneously, like

having multiple security guards watching different areas at once. The Data Analysis primitive powers each

worker's expertise while Conversational Interfaces let the orchestrator explain insights to marketing teams in

plain language.



EPOCH Framework & Human-in-the-Loop

Active EPOCH Flags

O Opinion

Human-in-the-Loop Checkpoint

Marketing analyst reviews all AI-generated alerts and recommendations before action—chatbot responses

flagged as AI-generated, campaign changes require human approval

The marketing analyst at GA Aquarium holds the reins on every AI recommendation. When the system flags

visitor patterns or suggests campaign changes, the analyst reviews each alert before action begins. They

decide which insights deserve immediate attention and which campaigns need adjustment. The analyst

approves or rejects every automated suggestion. All chatbot responses carry clear AI labels so visitors know

the source. This checkpoint builds real trust with aquarium leadership and visitors alike. Compliance stays

solid because human judgment guides every decision. The marketing team gains confidence in their data

insights without losing control. The analyst becomes more powerful, not less relevant. They focus on strategic

decisions while AI handles the routine scanning. Trust grows when people see humans making the final calls

on their visitor experience.

Benefits Breakdown

Cost Reduction $186K

Revenue Acceleration $303K

Risk Mitigation $0

Cash Flow Improvement $1.1M

Total Annual Value

$1.6M
Expected Value (60% probability)

$935K

KPI Targets

KPI BASELINE DIRECTION TARGET INDUSTRY AVG INDUSTRY BEST

Data Alert False

Positive Rate

45% — ↓ 15% 38% (attraction

marketing teams

average)

22% (hospitality brands

with AI analytics)

Ad-Hoc Analysis

Response Time

48 hours — ↓ 5

minutes

24 hours (attraction

industry average)

4 hours (hospitality

brands with self-service

BI)



Readiness Assessment

Data Availability 8.0 Technical Infrastructure 7.0

Organizational Capacity 8.0 Governance 6.0

OVERALL SCORE

7.3 /10

TIME TO VALUE

5 months

RUNS / MONTH

500



Tier 2 — Quick Wins Q2

AI-Powered Guest Feedback Response & Chatbot
AI-powered system handles guest feedback from QR codes placed throughout the facility,

automates keyword-based responses to Google reviews and app feedback, and provides a

proper chatbot that escalates to live agents for nuanced inquiries. System modifies responses to

sound natural before posting and identifies sensitive topics requiring human review.

$1.3M
Total Annual Value

Friction Analysis

FRICTION POINT

Guest service team

handles routine inquiries

via app, Google reviews,

and in-person channels

—AI feedback responses

need human review for

sensitive topics, and

current chatbot cannot

escalate to live agents

TYPE

process

SEVERITY

Medium

ANNUAL COST

$182K

AFFECTED ROLE

Customer Support Specialist

Customer Support Specialists at GA Aquarium spend their days trapped in a cycle of repetitive questions.

Guests ask the same things about parking, hours, and ticket prices through the app, Google reviews, and

face-to-face interactions. The current chatbot fails when conversations get complex, leaving frustrated

visitors without help. Every AI-generated response needs human eyes before it goes live, especially for

complaints or sensitive issues. Specialists waste time on routine tasks while guests with real problems wait in

digital limbo. AI changes the game by handling the simple stuff automatically. The chatbot now recognizes

when it needs human backup and seamlessly hands off complex cases to live agents. Specialists focus on

guests who truly need personal attention while AI crafts thoughtful responses to routine inquiries and

reviews. The review process becomes exception-based rather than universal. Guests get instant answers to

basic questions and fast access to humans when things get complicated.



AI Architecture

PRIMARY PATTERN

Semantic Router

AGENTIC PATTERN

planning

AI Primitives

Conversational Interfaces Content Creation

INTEGRATIONS

Realtime Feedback Platform Google Reviews API

Mobile App CRM System

DATA TYPES

unstructured semi_structured

Desired Outcomes

› Increase routine inquiry deflection rate from 18% to 55%

› Reduce guest review response time from 24 hours to 2 hours

› Improve SOP creation efficiency by 60% through AI-assisted workflow documentation

The planning pattern uses multiple specialized agents that work together like a restaurant team. One agent

acts as the host, reading guest messages and figuring out what people really want. Another agent handles

complaints with empathy. A third creates helpful answers for questions. A fourth escalates serious issues to

human staff. The Semantic Router directs each message to the right agent based on meaning, not just

keywords. This planning approach beats Tool Use because guests speak naturally, not in predefined

categories. Tool Use would need exact mappings for every possible question about sharks, dolphins, or

parking. But guests say things like "my kid loved the beluga show but the bathroom was gross." The planning

pattern catches nuanced emotions and mixed messages that rigid tools miss. The Conversational Interfaces

and Content Creation primitives let agents understand context and craft personal responses that feel human.



EPOCH Framework & Human-in-the-Loop

Active EPOCH Flags

E Empathy

Human-in-the-Loop Checkpoint

Guest services supervisor reviews all responses to sensitive feedback and complaints—AI handles routine

inquiries and review responses, escalates emotionally charged interactions to live agents immediately

The guest services supervisor controls every response to sensitive feedback and complaints. The AI handles

simple questions about hours and ticket prices. When someone writes an angry review or emotional

complaint, the system stops. It sends the message to a human agent right away. The supervisor reads each AI

draft response before it goes to upset guests. They can change the words, add personal touches, or scrap the

response entirely. The supervisor decides what sounds right for the aquarium's voice. This checkpoint builds

trust with guests who need real human care during tough moments. Visitors know their serious concerns

reach actual people, not just machines. The aquarium stays compliant with customer service standards while

moving faster on routine work. Staff confidence grows because they control the difficult conversations that

matter most. The AI handles the easy stuff. Humans handle the heart.

Benefits Breakdown

Cost Reduction $128K

Revenue Acceleration $121K

Risk Mitigation $0

Cash Flow Improvement $1.1M

Total Annual Value

$1.3M
Expected Value (75% probability)

$988K

KPI Targets

KPI BASELINE DIRECTION TARGET INDUSTRY AVG INDUSTRY BEST

Routine Inquiry

Deflection Rate

18% — ↑ 55% 31% (attraction industry

average)

58% (museums with

chatbot systems)

Exhibit Dwell Time

Data Coverage

0% — ↑ 85% 15% (attraction industry

average)

60% (theme parks with

guest tracking systems)

Gallery Interactive

Engagement Rate

12% — ↑ 35% 18% (museum/aquarium

industry average)

32% (aquariums with

interactive installations)



Readiness Assessment

Data Availability 7.0 Technical Infrastructure 7.0

Organizational Capacity 8.0 Governance 6.0

OVERALL SCORE

7.0 /10

TIME TO VALUE

5 months

RUNS / MONTH

8,000



Tier 3 — Strategic Q3

Computer Vision Guest Behavior Analytics
AI analyzes existing security camera footage to track guest dwell times at exhibits, predict crowd

patterns, and identify congestion points. System integrates with mobile app to send

notifications managing crowd flow and promoting nearby exhibits or events with shorter wait

times.

$1.4M
Total Annual Value

Friction Analysis

FRICTION POINT

No systematic tracking

of guest dwell times at

exhibits—crowd

management relies on

staff observation rather

than data, missing

opportunities to predict

congestion and optimize

guest flow

TYPE

technology

SEVERITY

Medium

ANNUAL COST

$119K

AFFECTED ROLE

Business Analyst

Business analysts at GA Aquarium walk the floors with clipboards, watching guests cluster around popular

exhibits. They count heads manually, guess at dwell times, and rely on staff reports about which areas feel

crowded. When the jellyfish gallery backs up or families bottleneck at the shark tunnel, operations teams learn

about it too late. The data they need to predict patterns and prevent congestion simply does not exist. Crowd

management becomes reactive firefighting instead of strategic planning. Computer vision systems now track

every guest movement automatically. Analytics dashboards show real-time dwell patterns and predict where

crowds will form before they happen. Business analysts see which exhibits hold attention longest and when

pathways will clog. Operations teams can redirect traffic proactively, opening alternate routes or adjusting

staff positions before problems emerge. What once required guesswork and constant walking now runs on

precise data that flows continuously.



AI Architecture

PRIMARY PATTERN

Orchestrator-Workers

AGENTIC PATTERN

orchestrator_worker

AI Primitives

Computer Vision Data Analysis

INTEGRATIONS

Security Camera System Mobile App

Exhibit Management System

Crowd Analytics Dashboard

DATA TYPES

real_time structured

Desired Outcomes

› Achieve 85% coverage of exhibit dwell time data across all galleries

› Predict crowd congestion 30 minutes in advance with 75% accuracy

› Inform expansion planning with data-driven guest behavior patterns

The Orchestrator-Workers pattern deploys one central agent that coordinates multiple worker agents across

the aquarium's gallery zones. Each worker agent processes computer vision data from cameras in its assigned

area, tracking how long guests linger at exhibits and mapping their movement patterns. The orchestrator

agent collects insights from all zones and synthesizes them into facility-wide crowd predictions. Think of it

like a conductor leading an orchestra where each musician plays their part while the conductor creates the

full symphony. This pattern beats Tool Use because crowd behavior is spatial and connected. Tool Use would

treat each camera as an isolated data source, missing the critical relationships between zones. When the

shark tunnel gets crowded, guests flow to the jellyfish gallery. When families with strollers avoid certain paths,

teenagers fill different spaces. The orchestrator captures these correlations across the entire facility, enabling

predictive crowd management that Tool Use cannot achieve through individual camera queries alone.



EPOCH Framework & Human-in-the-Loop

Active EPOCH Flags

No flags active

Human-in-the-Loop Checkpoint

Security team maintains camera access controls and privacy policies—AI processes anonymized movement

data only, no facial recognition or individual tracking. Guest Programs reviews analytics before acting on

crowd management recommendations.

Humans control the cameras and set the privacy rules. The security team decides which areas get monitored

and enforces strict anonymization policies. No faces tracked. No individual guests identified. The Guest

Programs team reviews every crowd pattern before making changes. They decide whether to open new

pathways or redirect visitors. They choose which recommendations to act on. This builds trust with families

visiting the aquarium. Parents know their children stay anonymous. The organization meets privacy laws

without question. Leadership trusts the data because humans verify every insight. Staff confidence grows

when they control the decisions. The aquarium protects guest privacy while improving their experience.

Human judgment guides every action the system suggests.

Benefits Breakdown

Cost Reduction $108K

Revenue Acceleration $182K

Risk Mitigation $36K

Cash Flow Improvement $1.1M

Total Annual Value

$1.4M
Expected Value (50% probability)

$698K



KPI Targets

KPI BASELINE DIRECTION TARGET INDUSTRY AVG INDUSTRY BEST

Food Inventory

Forecast

Accuracy

72% — ↑ 92% 78% (aquarium/zoo

industry average)

88% (large zoos

with inventory

management

systems)

IACUC

Protocol

Review Cycle

Time

14 days — ↓ 5 days 18 days (accredited

zoo/aquarium average)

8 days (top-

quartile AZA

institutions)

Daily Schedule

Creation Time

3 hours — ↓ 20 minutes 2.5 hours (attraction

industry average)

45 minutes

(theme parks with

scheduling

software)

Routine Inquiry

Deflection

Rate

18% — ↑ 55% 31% (attraction

industry average)

58% (museums

with chatbot

systems)

Exhibit Dwell

Time Data

Coverage

0% — ↑ 85% 15% (attraction

industry average)

60% (theme parks

with guest

tracking systems)

Gallery

Interactive

Engagement

Rate

12% — ↑ 35% 18%

(museum/aquarium

industry average)

32% (aquariums

with interactive

installations)

Design

Concept

Iteration Cycle

15 days — ↓ 3 days 12 days

(attraction/museum

design teams average)

5 days (theme

parks with

integrated design

workflows)

Gallery Voice

Content

Production

Time

40

hours/segment

— ↓ 4

hours/segment

32 hours/segment

(museum/aquarium

average)

12 hours/segment

(attractions with

voice AI tools)



Readiness Assessment

Data Availability 4.0 Technical Infrastructure 4.0

Organizational Capacity 6.0 Governance 5.0

OVERALL SCORE

4.8 /10

TIME TO VALUE

10 months

RUNS / MONTH

1,000



Priority Matrix
Value vs. readiness positioning for all use cases

Value-Readiness Matrix

Initiatives mapped by Value Score (Expected Value / Friction Cost) vs. Readiness Score. Bubble size indicates Time-to-

Value (larger = faster).
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Strategic Bets
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Implementation Roadmap
Phased rollout plan based on priority scoring

Q1

Phase 1 — Quick Wins

Q2

Phase 2 — Build

Momentum

Q3

Phase 3 — Scale Up

Q4

Phase 4 — Transform

No use cases in this

phase



Nutrition

Inventory & Diet

Forecasting

System

Tier 1 — Champions

Start with the marine

mammal department

as your pilot. Connect

the Inventory

Management System

and Diet Records

Database first. Track

fish consumption

patterns and

supplement usage for

dolphins and beluga

whales. Success

means accurate feed

quantities and

reduced waste in one

department. Scale

when the pilot shows

stable data flows for

thirty days. Add the

Purchase Order

System and Storage

Tracking Platform.

Bring in the bird and

reptile teams.

Integration points

include automated

reorder triggers and

cold storage

monitoring. Expand

the nutrition team to

include data analysts

who understand

animal dietary needs.

The steady state runs

daily inventory

updates and weekly

diet forecasting.

Nutritionists review

reports every Monday.

Department heads

approve purchase

recommendations.

The system learns

seasonal patterns and

adjusts automatically.

Monthly reviews

catch new

requirements.

Continuous

improvement focuses

on prediction

Marketing Data

Intelligence &

Proactive Insights

Tier 1 — Champions

Start with a small pilot

team from marketing

and IT. Connect

Tessitura CRM data

with Google Analytics

to track visitor

journeys from digital

touchpoints to ticket

purchases. Focus on

member engagement

patterns and

campaign

performance.

Success means

marketing can see

which channels drive

actual visits, not just

clicks. Scale when the

pilot team proves

value with clear visitor

attribution. Add the

email marketing

platform to track

message

effectiveness across

the full customer

lifecycle. Integrate

social media analytics

to capture sentiment

and engagement

data. Expand the

team to include data

analysts who can spot

trends before they

become problems.

The steady state runs

on automated daily

data flows from all

four systems.

Marketing reviews

dashboards each

week to adjust

campaigns based on

real visitor behavior.

Monthly reviews

identify new

opportunities and

seasonal patterns.

The system learns

visitor preferences

and suggests

proactive outreach to

Computer Vision

Guest Behavior

Analytics

Tier 3 — Strategic

Start with three

exhibits in the Ocean

Voyager area. Install

computer vision

sensors on existing

security cameras.

Connect the Mobile

App team and Exhibit

Management staff.

Success means

tracking guest flow

patterns and

identifying crowd

bottlenecks before

they form dangerous

conditions. Scale

when you can predict

crowd density with

reliable accuracy.

Integrate the Crowd

Analytics Dashboard

with all major exhibits.

Connect real-time

feeds to the Mobile

App so guests see

wait times. Add the

marketing team to

understand which

exhibits draw the

largest crowds and

when. Run daily

operations meetings

using crowd data

from all exhibits.

Security monitors

guest safety through

automated alerts.

Exhibit managers

adjust staffing based

on predicted visitor

patterns. The Mobile

App pushes crowd

updates to guests

automatically.

Operations staff

review weekly

analytics to optimize

exhibit scheduling

and improve guest

experience.



accuracy and cost

reduction across all

animal collections.

members who might

lapse or exhibits that

need promotion

boost.



IACUC Protocol

Pre-Screening &

Admin Automation

Tier 1 — Champions

Start with the IACUC

protocol system

alone. Connect one

team of research

coordinators and

compliance officers.

They will handle

incoming protocol

submissions through

the new automation.

Success means faster

initial reviews and

fewer incomplete

submissions returned

to researchers. The

system works well

when you add the

document

management platform

and calendar system.

This triggers the

second phase. Scale

to all research

departments. The

automation now

handles document

routing and deadline

reminders across the

full workflow. Add

reporting database

connections to track

metrics. The steady

state runs itself with

minimal oversight.

Research

coordinators spend

time on complex

reviews instead of

administrative tasks.

Weekly governance

calls review system

performance and

protocol throughput.

Monthly updates

improve the

automation based on

new regulatory

requirements and

user feedback. The

compliance team

focuses on quality

AI-Powered Guest

Feedback

Response &

Chatbot

Tier 2 — Quick Wins

Start with a pilot

focused on Google

Reviews and your

mobile app feedback.

Train your customer

service team to work

with the AI system on

simple review

responses. Success

means faster

response times and

more consistent tone

across all guest

communications.

Expand to your full

CRM system once the

team feels

comfortable. Connect

the realtime feedback

platform to capture

visitor comments

from throughout the

aquarium. Add more

customer service

representatives to the

program. The AI

should handle routine

thank-you responses

while flagging

complex issues about

animal care or

accessibility for

human review. Your

steady state runs on

daily AI training

sessions where the

system learns from

your best human

responses. Customer

service managers

review AI-generated

replies each morning.

The team meets

weekly to refine

response templates

and update the

chatbot's knowledge

about new exhibits

and programs. The

system continuously

improves by analyzing

Methodology Appendix
Framework details, definitions, and calculation methodology

7-Step AI Strategy Framework

1 Strategic Theme Identification

Extract the organization's top strategic priorities from leadership interviews, planning documents, and market

analysis. Each theme defines a current state and target state, creating a measurable transformation vector.

2 Business Function Mapping

Map each strategic theme to concrete business functions and KPIs. Establish baseline metrics, target values,

and industry benchmarks. This creates the quantitative foundation for measuring AI impact.

3 Friction Point Analysis

Identify process bottlenecks, manual handoffs, and decision delays across mapped functions. Quantify the

cost of each friction point using role-specific loaded hourly rates and annual hours consumed.

4 AI Use Case Generation

Generate targeted AI use cases that address identified friction points. Each use case specifies the AI pattern

(retrieval-augmented generation, agentic workflow, classification, etc.), required integrations, data types, and

desired outcomes.

5 Benefit Quantification

Calculate financial impact across four categories: cost reduction, revenue acceleration, risk mitigation, and

cash flow improvement. All formulas are deterministic and auditable via HyperFormula. Expected value applies

a probability-of-success discount.

6 Readiness Assessment

Score organizational readiness across four dimensions: data availability, technical infrastructure, organizational

capacity, and governance maturity. Combined with time-to-value and token cost estimates for operational

planning.

7 Priority Scoring & Phasing

Compute a composite priority score from value, readiness, and time-to-value. Assign tiers (Champions, Quick

Wins, Strategic, Foundation) and recommended implementation phases (Q1 through Q4).



control rather than

paper shuffling.

which responses

generate positive

follow-up

engagement from

guests.

5 Common Pitfalls

1 Technology-First Thinking

Starting with AI capabilities rather than business

problems leads to solutions in search of

problems. The framework begins with strategic

themes and friction points, ensuring every use

case has a clear business justification.

2 Ignoring Organizational Readiness

A technically feasible use case can fail if the

organization lacks data maturity, governance

processes, or change management capacity. The

four-dimension readiness assessment prevents

premature deployment.

3 Overestimating Early Returns

AI projects often require foundational investments

before delivering value. The probability-of-

success discount and phased implementation

prevent overly optimistic projections from driving

poor decisions.

4 Neglecting Human-in-the-Loop Design

Autonomous AI without appropriate human

oversight creates compliance, safety, and trust

risks. The EPOCH framework ensures human-

centric values are preserved, while HITL

checkpoint analysis ensures governance is

designed in from the start.

5 Siloed Implementation

Deploying AI use cases in isolation misses cross-

functional synergies. The strategic theme linkage

and workflow mapping reveal dependencies and

shared infrastructure opportunities across use

cases.



AI Primitives Glossary

Retrieval-Augmented

Generation (RAG)

Combines large language models with enterprise knowledge retrieval. The model queries a

vector database of organizational documents before generating responses, grounding output

in factual, company-specific information.

Classification Assigns input data to predefined categories using pattern recognition. Used for ticket routing,

sentiment analysis, document categorization, and anomaly detection.

Extraction Identifies and structures specific data points from unstructured text, images, or documents.

Common in invoice processing, contract analysis, and medical record parsing.

Summarization Condenses lengthy content into key points while preserving meaning and context. Applied to

meeting transcripts, research papers, customer feedback, and regulatory filings.

Generation Creates original content (text, code, reports) based on structured inputs and constraints.

Used for draft creation, personalized communications, and documentation.

Reasoning Multi-step logical analysis combining multiple data points to reach conclusions. Powers

diagnostic workflows, root cause analysis, and complex decision support.

Orchestration Coordinates multiple AI primitives and external tools in a defined sequence. The backbone of

agentic workflows where tasks require planning, execution, and verification steps.

Vision Processes and interprets visual inputs including documents, diagrams, photos, and video

frames. Enables quality inspection, document understanding, and spatial analysis.

EPOCH Framework

E

Empathy

The ability to

understand, connect

with, and care for

others on a deep

emotional level.

P

Presence

The value of physical

presence in building

trust, collaboration,

and in-person

connection.

O

Opinion

The capacity to

make decisions

based on human

principles,

accountability, and

responsibility, rather

than just data.

C

Creativity

The ability to

generate novel ideas,

use humor, and

visualize possibilities,

which remains a

uniquely human trait.

H

Hope

The human capacity

for grit,

perseverance, and

inspiration.



Calculation Methodology

All financial projections in this report are computed using HyperFormula, an open-source spreadsheet calculation engine.

Every formula is deterministic and auditable — no AI models are involved in financial calculations.

The four benefit categories (cost reduction, revenue acceleration, risk mitigation, and cash flow improvement) use role-

specific loaded hourly rates, documented automation percentages, and industry-standard multipliers. Each formula is fully

transparent and can be verified independently.

Expected Value applies a probability-of-success discount based on organizational readiness, technology maturity, and

implementation complexity. This prevents overestimation by accounting for real-world adoption risks.

Token cost projections use current published pricing for the specified model tier, with volume estimates derived from the

workflow analysis (runs per month, input/output token ratios). These are operational cost estimates, not financial

commitments.

Priority scores combine three weighted dimensions: value potential (40%), organizational readiness (35%), and time-to-

value (25%). Tier assignments use natural breakpoints in the score distribution to create actionable groupings.

HyperFormula  Deterministic spreadsheet engine — no AI involved in financial calculations.

Generated April 8, 2026 at 06:40 PM

Financial projections computed with HyperFormula (deterministic).
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