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Airside Echo - Operations Coordination Agent
Transforming information into action at the speed of flight

Introduction

Pioneering the Future of Airport Operations with Echo

In the dynamic world of airport operations, where precision, efficiency, and safety are
paramount, the need for transformative technology has never been greater. The Airside Echo
Al assistant is poised to revolutionize how airports manage their mission-critical functions,
combining the power of advanced artificial intelligence with the real-time demands of airfield
operations.

Designed as a seamless extension of the Airside platform, Echo empowers personnel to make
faster, more informed decisions, ensuring operational excellence even in the most challenging
conditions.

This document serves as a blueprint for Airside Echo's development and implementation,
outlining how this cutting-edge solution will redefine collaboration and situational awareness for
airport stakeholders. By uniting the expertise of Baseline, Equans, and visionary partners like
the Winnipeg Airports Authority (WAA), Echo delivers tailored Al capabilities that address the
unique complexities of airport environments.
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From streamlining communication to optimizing resource allocation and enhancing safety, Echo
represents a quantum leap forward in operational efficiency.

For WAA, participation in this initiative offers a rare opportunity to shape the future of aviation
technology. By contributing to Echo's design and rollout, WAA not only gains early access to a
powerful tool but also positions itself as a global leader in innovation and technological
excellence.

This partnership is more than a collaboration—it is a shared vision to set new standards for
airports worldwide, making Echo the cornerstone of modern airport operations. Together, we are
not just building technology; we are creating the future of aviation.

Airside Echo is Al-powered agent integrated into the Airside app, allowing personnel to verbally
request information and receive responses in audio format while maintaining a comprehensive
log for accountability. Here's how it can be ideated and implemented effectively:

1. Functionality Overview

Echo highlights its innovative capabilities designed to streamline airport operations through
advanced Al technology.

By enabling personnel to interact with the system using voice-activated requests, Echo
simplifies the process of accessing critical operational data, instructions, or reports in real time.

Its ability to provide real-time audio responses ensures hands-free interaction, enhancing
safety and efficiency for on-the-ground teams. Furthermore, Echo’s comprehensive logging
system records every request and response, both verbal and written, creating a robust trail for
compliance, accountability, and future reference.

Together, these features establish Echo as a pivotal tool for improving decision-making and
operational flow in the fast-paced airport environment.

e Voice-Activated Requests Personnel can use voice commands to ask Echo for specific
operational data, instructions, or reports.

e Real-Time Audio Responses Airside will process the query and deliver answers in
audio to ensure hands-free interaction.

e Comprehensive Logging Every request and response (verbal and written) is logged,
tagged, and timestamped for future reference and compliance.
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2. Information Request Categories

Airside Echo is tailored to meet the specific needs of various airport personnel, ensuring
targeted, role-specific functionality. By categorizing the types of information requested, Echo
provides precise, real-time support that enhances efficiency and coordination across all
operational areas.

From Air Traffic Controllers accessing gate availability and real-time aircraft locations to
Ground Maintenance Teams receiving alerts for equipment and inspection schedules, Echo
delivers actionable insights exactly when and where they are needed.

Similarly, Airlines, Ground Support Agencies, Security Personnel, and Subcontractor
Teams benefit from Echo’s ability to streamline critical tasks, such as vehicle coordination,
resource management, and incident reporting.

This systematic approach to addressing diverse operational needs underscores Echo’s role as
an indispensable tool for optimizing airport operations and improving collaboration among
stakeholders.

2.1 Air Traffic Controllers (ATCs)

2.1.1 Gate Management

e Gate availability and assignment status.
e Real-time updates on gate readiness for arrivals and departures.

2.1.2 Aircraft Movements

e Real-time aircraft locations on taxiways, aprons, and runways.
e Estimated time of arrival (ETA) or departure (ETD) for specific aircraft.

2.1.3 Operational Alerts

e Maintenance alerts affecting gate or taxiway availability.
e Notifications for delays, diversions, or weather impacts.

2.2. Ground Operations Supervisors
2.2.1 Task Progress Monitoring

e Real-time status of snow removal or de-icing operations.
e Completion rates for ongoing maintenance or cleaning tasks.

2.2.2 Resource Allocation

e Current location and availability of ground vehicles.
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e Personnel deployment summaries by task or area.
2.2.3 Incident Management

e Active incident reports and task prioritization.
e Updates on resolved or pending issues in specific zones.

2.3. Facilities Maintenance Teams
2.3.1 Equipment Monitoring

e Operational status of machinery and vehicles (e.g., snow blowers, loaders).
e Real-time fuel levels and maintenance needs.

2.3.2 Preventive Maintenance

e Upcoming maintenance schedules for critical equipment.
e Notifications for overdue or urgent repairs.

2.3.3 Inspection Alerts

e Detection and logging of Foreign Object Debris (FOD).
e Scheduled or ad hoc inspection task assignments.

2.4. Airlines
2.4.1 Flight Operations

e Real-time gate assignments for arriving and departing flights.
e Updates on snow removal and de-icing near gates or taxiways.

2.4.2 Aircraft Support

e Maintenance updates or readiness reports for specific aircraft.
e Taxiway conditions affecting planned operations.

2.4.3 Passenger Services

e Notifications for expected delays or gate changes impacting passenger flow.

2.5. Ground Support Agencies (e.g., Catering, Refueling)
2.5.1 Scheduling and Coordination:

e Updates on service schedules (e.g., refueling, catering delivery).
e Real-time vehicle routing for secure zone access.
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2.5.2 Alerts and Navigation:

e Warnings for approaching restricted or high-traffic zones.
e Notifications for delays affecting planned services.

2.6. Security Personnel
2.6.1 Access Monitoring

e Alerts for unauthorized area access or zone breaches.
e Real-time vehicle movement tracking within secure zones.

2.6.2 Incident Reporting

e Logs of security incidents with timestamps and locations.
e Status updates for resolved or ongoing investigations.

2.6.3 Escort Coordination

e Vehicle escort scheduling and monitoring.
e Updates on the status of escorted personnel or vehicles.

2.7. Subcontractor Teams (e.g., Snow Removal Operators)
2.7.1 Task Assignments

e Directions and priority tasks for snow removal or de-icing operations.
e Updates on completed or pending assignments in real time.

2.7.2 Performance Monitoring

e Verification of hours worked and task completion logs.
e Location tracking for equipment and personnel during active operations.

2.7.3 Safety Alerts

e Navigation support for restricted zones with safety warnings.
e Notifications for approaching aircraft or active taxiways.

2.8. General Operational Support
2.8.1 Weather Data

e Real-time weather updates and forecasts.
e Alerts for adverse weather conditions impacting operations.

2.8.2 Regulatory Compliance
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e Notifications for upcoming or overdue compliance tasks.
e Logs of completed tasks for auditing purposes.

2.8.3 Traffic Management

e Vehicle congestion reports within airport grounds.
e Recommendations for alternate routes or rescheduling tasks to optimize flow.

2.9. Emergency Response Teams
2.9.1 Real-Time Alerts

e |Immediate notifications for emergencies (e.g., medical, security, or operational).
e Updates on the location and status of emergency vehicles.

2.9.2 Incident Coordination

e Real-time information sharing among response teams.
e Logs of emergency response actions and outcomes.

2.10. Environmental and Sustainability Teams
2.10.1 Resource Usage Reports

e Tracking of fuel and equipment usage during operations.
e Notifications for energy-saving opportunities (e.g., idling vehicles).

2.10.2 Environmental Monitoring

e Data on snow or ice removal chemical usage.
e Alerts for compliance with environmental standards.

By systematically addressing these diverse information requests, Airside Echo ensures
optimized operations, enhanced safety, and improved collaboration across all airport
stakeholders. Let me know if you’'d like further expansion or prioritization of these request types!
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4. Stakeholders and Use Cases
4.1 Air Traffic Controllers (ATCs)

For Air Traffic Controllers, Airside Echo delivers critical insights to support their high-stakes
responsibilities. With instant access to gate availability, real-time aircraft locations on taxiways
and aprons, and updates on maintenance alerts or ongoing tasks, ATCs can make informed
decisions quickly and efficiently. This functionality enhances their ability to coordinate ground
operations seamlessly, ensuring smooth aircraft movements and adherence to schedules, even
during dynamic operational scenarios.

e Gate availability and status.
e Real-time aircraft locations on taxiways and aprons.
e Maintenance alert status or updates on ongoing tasks.

4.2 Ground Operations Supervisors

Airside Echo empowers Ground Operations Supervisors by providing real-time visibility into
the status of their teams and resources. From monitoring snow removal task progress to
obtaining resource allocation summaries for vehicles and personnel, supervisors can allocate
efforts where they’re needed most. With access to incident reports and priority issues in
specific zones, Echo ensures they can respond swiftly and effectively to evolving operational
demands.

e Snow removal task progress.
e Resource allocation summaries (vehicles, personnel).
e Incident reports or priority issues for specific zones.

4.3 Ground Maintenance Teams

For Ground Maintenance Teams, Airside Echo serves as a vital tool for maintaining operational
efficiency and safety. The Al assistant delivers updates on equipment operational status,
ensures adherence to preventive maintenance schedules, and provides alerts for Foreign
Object Debris (FOD) or necessary inspections. These capabilities allow maintenance crews to
address potential risks proactively and ensure the seamless functioning of critical airport
infrastructure.

e Equipment operational status.
e Preventive maintenance schedules.
e Alerts for Foreign Object Debris (FOD) or inspections.
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4.4 Airlines

Echo enhances airline operations by offering real-time data and updates essential for planning
and execution. It provides accurate flight gate assignments, timely snow removal updates at
gates for arriving aircraft, and visibility into aircraft maintenance or taxiway conditions.
These insights improve turnaround times, minimize delays, and facilitate better coordination
between airlines and ground operations.

e Flight gate assignments.
e Updates on snow removal at gates for scheduled arrivals.
e Request visibility on aircraft maintenance or taxiway conditions.

4.5 Ground Support Agencies (e.g., Catering, Refueling)

Echo simplifies the operations of Ground Support Agencies, such as catering and refueling
teams, by delivering real-time updates and navigation assistance. With immediate access to
secure zones, scheduling updates for service coordination, and alerts for service
vehicles near active runways, Echo helps ground support teams perform their tasks efficiently
and safely, ensuring uninterrupted support to airport operations.

e Access to secure zones.
e Scheduling updates for service coordination.
e |Immediate alerts for service vehicles near active runways.

4.6 Security Personnel

Echo provides essential tools for maintaining safety and compliance across airport grounds by
issuing alerts for unauthorized access, facilitating coordination for escort vehicles, and
delivering reports on security incidents or system diagnostics. This helps security teams to
act swiftly, mitigate risks, and maintain a secure airport environment.

e Alerts for unauthorized area access.
e Coordination for escort vehicles.
e Reports on security incidents or system diagnostics.

4.7 Subcontractor Teams (e.g., Snow Removal Operators)

Echo is invaluable for Subcontractor Teams, ensuring efficient operations and accountability.
With real-time updates on the locations of loaders and snow blowers, confirmation of task
completions, and directions within restricted zones enhanced by safety alerts,
subcontractors can perform their tasks more effectively. These features also improve
transparency and collaboration between subcontractors and airport management.

e Locations of loaders and snow blowers.
e Confirmation of task completions.
e Directions within restricted zones with safety alerts

baseline.io
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User Interface Design

The user interface (Ul) facilitates efficient, intuitive, and safe interactions for diverse personnel
operating in high-pressure airport environments. Here's a breakdown of the design principles,
features, and layout:

1. Design Principles

1.1 Intuitive Simplicity: Minimized learning curve, ensuring users of all technical skill levels can
interact seamlessly.

1.2 Safety-Centric: Designed to reduce distractions for personnel, especially those operating
vehicles or heavy machinery.

1.3 Consistency: Aligns with Airside’s existing design language for familiarity and ease of use.

1.4 Accessibility: Fully compliant with WCAG 2.1 Level AA guidelines for accessibility,
including voice prompts and text alternatives.

2. Main Components of the Ul
2.1 Home Screen: Quick Access Panel

2.1.1 Voice Command Activation Prominent microphone icon for starting voice interactions.
Voice activation with a hotword (e.g., "Hey Airside") for hands-free operation.

2.1.2 Common Queries Shortcuts: Quick buttons for frequent requests (e.g., “View Gate
Status,” “Snow Removal Progress”).

2.1.3 Context-Aware Suggestions: Displays suggested queries based on the user’s role, time,
or operational context (e.g., snow alerts during storms).

2.2 Active Voice Interaction Screen

2.2.1 Real-Time Feedback: Live transcription of the user’s voice query as it's being processed
by Echo. Display of Echo’s response as text while also delivering it via audio.

2.2.2 Cancel or Retry Options: Cancel button for ending the session. Retry button for
rephrasing queries if needed.

2.2.3 Action Logs Shows the last 3-5 queries and responses for quick reference.
2.3 Query History and Logs

2.3.1 Searchable Logs: A timeline of past queries, responses, and actions taken, searchable
by keyword or date.

baseline.io
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2.3.2. Filtering Options: Filters by categories (e.g., “Maintenance,” “ATC Requests”) or user
role.

2.3.3 Export Functionality: Option to export logs in PDF or CSV format for compliance and
review.

2.4 Alerts and Notifications

2.4.1 Visual and Audio Alerts: Pop-up notifications for critical updates (e.g., unauthorized
access, FOD detection). Customizable alert tones for different event types.

2.4.2 Prioritization: High-priority alerts (e.g., runway incursion) are color-coded and remain
persistent until acknowledged.

2.5 Multi-Language Support

Localized Ul: Support for English, French, and other languages relevant to the airport’s
workforce.

2.6 Dynamic Language Switching: Option to switch languages on-the-fly without restarting the

app.

2.7 Dual-Language Display: For mixed teams, displays queries and responses in two selected

languages simultaneously.
2.8 User Profile and Role Customization

2.8.1 Role-Based Customization: Tailored Ul for specific roles (e.g., ATC, Maintenance
Supervisor, Ground Crew). Default shortcuts and settings based on job requirements.

2.8.2 User Profile Management: Users can view or update their permissions and settings.

3. Accessibility Features

3.1 Voice-First Design: Fully functional voice interface with minimal dependency on visual or
touch inputs.

3.2 Text Alternatives: Transcription of all audio responses for users who prefer text or are in
noisy environments.

3.3 Adjustable Audio Settings: Volume, pitch, and speed of audio responses can be
customized for clarity and user preference.

4. Additional Features

4.1 Offline Mode: Basic queries and commands supported offline with cached data.

baseline.io
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4.2 Real-Time Map Integration: Overlay of live airport maps for queries like "nearest snow
removal vehicle" or "current gate occupancy."”

4.3 Personalized Suggestions: Based on usage patterns, Echo provides proactive
suggestions (e.g., scheduled inspections, recurring maintenance tasks).

5. Safety Considerations

5.1 Dark Mode for Night Operations: Reduces eye strain for personnel working in low-light
conditions.

5.2 Hands-Free Interaction: Fully functional via voice commands to ensure operators can
focus on tasks like driving or machinery operation.

Glove-Friendly Design: Large buttons and touch targets for easy use in cold or gloved
conditions.

6. Technical Architecture Supporting the Ul

6.1 Frontend Technology: Built using Flutter for a consistent experience across web, iOS, and
Android platforms.

6.2 Real-Time Feedback Loop: Echo’s responses are fetched dynamically through a
combination of Google Cloud Speech-to-Text and Text-to-Speech APIs for seamless interaction.

This Ul design ensures a user-friendly and secure interface for all Airside personnel, supporting
their tasks efficiently and safely.

baseline.io
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Technical Architecture

Echo’s integration into the Airside app is built on a robust, scalable, and secure technical
architecture, leveraging modern cloud technologies to ensure reliability and efficiency. Below is
an outline of the architecture:

1. Architecture Overview

The architecture is based on a serverless cloud-first approach, primarily using Google Cloud
Platform (GCP). It comprises three main components:

1.1 Frontend Interface: Web and mobile app for user interaction.
1.2 Backend Services: Al processing, data management, and integration with Airside systems.

1.3 Al-Powered Core: Natural Language Processing (NLP) and real-time audio response
engine.

2. Component Breakdown

2.1 Frontend Interface

2.1.1 Technologies: Built using Flutter, enabling a consistent user experience across web,
iOS, and Android platforms.

2.1.2 Features:

e Voice command initiation via mic or hotword (e.g., "Hey Echo").
e Live transcription and audio playback of responses.
e Interactive dashboards for query history, logs, and real-time map overlays.

2.1.3 Communication:

e Communicates with backend services via secure RESTful APls over HTTPS.
e Uses WebSocket for real-time updates (e.g., task progress, alerts).

2.2 Backend Services

2.2.1 Core Platform: Hosted on Google Cloud App Engine for scalability and auto-scaling
during peak operations. Supports 99.5% uptime SLA.

2.2.2 Data Management:
2.2.2.1 Firestore (NoSQL): Stores query logs, user preferences, and configuration data.
2.2.2.2 BigQuery: For processing and analyzing historical logs and user activity.

baseline.io
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2.2.2.3 Cloud Storage: Stores large audio files or attachments if necessary.

2.2.3 Task Orchestration

2.2.3.1 Cloud Functions: Executes lightweight serverless operations such as routing queries to

Al services.
2.2.3.2 Cloud Tasks: Manages asynchronous tasks (e.g., long-running data fetch requests).

2.2.4 Integration Layer

2.2.4.1 Pub/Sub: Ensures real-time updates from airport systems such as ADSB transponders

and geofencing alerts.

2.2.4.2 APl Gateway: Connects to third-party systems (e.g., airline data, subcontractor
systems).

2.3 Al-Powered Core
2.3.1 Natural Language Processing (NLP)

e Google Dialogflow: Processes user queries and converts them into structured data.
e Custom Al Models: Built on Vertex Al for airport-specific terminology and workflows
(e.g., snow removal, gate assignments).

2.3.2 Speech-to-Text and Text-to-Speech:

e Speech-to-Text API: Converts voice commands into text for processing.
o Text-to-Speech API: Generates human-like audio responses in multiple languages.

2.3.3 Language Support:
e Google Translate API: Ensures real-time localization and multi-language support.
2.3.4 Al Workflow:

The NLP engine parses user queries.

Intent and entity recognition map the query to an actionable request.
Backend processes the request and provides data or performs actions.
Results are returned to the user as both text and audio.

3. Security Architecture
3.1 Authentication and Authorization:

e Single Sign-On (SSO) integration with Azure AD or other airport IT systems.
e Multi-factor authentication (MFA) for secure access.

baseline.io
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e Role-Based Access Control (RBAC) ensures users only access permitted data.
3.2 Data Encryption:

e All data in transit secured with TLS 1.3.
e Data at rest encrypted with AES-256.

3.3 Audit and Logging:

e Uses Google Cloud Logging and Security Command Center for real-time monitoring
and audits.
e Tracks all user interactions for compliance.

3.4 Vulnerability Management:

e Continuous scanning with Web Security Scanner and Event Threat Detection.
e Regular penetration testing to identify and mitigate risks.

4. Scalability and Performance

4.1 Serverless Architecture: Auto-scaling managed by Google Cloud Run and App Engine to
handle varying loads.

4.2 Low Latency: Edge caching via Cloud CDN ensures low-latency responses globally.

4.3 Real-Time Processing: Uses Pub/Sub for streaming data and real-time event-driven
processing.

5. Resilience and Redundancy

5.1 Disaster Recovery: Multi-region backups with 24-hour RPO and 2-hour RTO guarantees.
Uses geographically distributed GCP zones for redundancy.

5.2 High Availability: Load-balanced architecture ensures 24/7 availability. Redundant systems
for critical components like database and Al engines.

6. Workflow Diagram

Step 1: Voice Query Initiation - The user triggers a voice query via the app (mobile or web).
Query is transcribed and sent to the backend via HTTPS.

Step 2: NLP Processing - Backend routes the transcription to Dialogflow for intent recognition.
Dialogflow identifies the query type (e.g., "Show snow removal progress").

Step 3: Data Retrieval and Action - Backend queries the necessary data source (e.g.,
Firestore, BigQuery). For actions, backend triggers Cloud Functions to execute the request.

baseline.io
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Step 4: Response Delivery - Data or action result is sent back to Dialogflow. Backend
generates audio responses using Text-to-Speech API. The response is displayed as text and
played as audio in the app.

Step 5: Logging - Interaction is logged in Firestore for compliance and reporting.

7. Compliance and Monitoring

7.1 Monitoring Tools:

7.1.1 Cloud Monitoring: Tracks performance and uptime.
7.1.2 Sentry and Crashlytics: Detects and logs app crashes.

7.2 Compliance: Regular audits to ensure adherence to aviation and privacy standards (GDPR,
PIPEDA). Automated alerts for security or SLA breaches.

This technical architecture ensures Echo is scalable, secure, and responsive, meeting the
needs of a mission-critical airport environment.

baseline.io
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Co-development

The following workflow ensures a structured and collaborative approach for UI/UX designers to
design, test, and implement Echo into the Airside app:

1. Discovery Phase

1.1 Stakeholder Meetings: Conduct workshops with Airside product managers, developers,
and end-users to understand functional and design requirements. Identify key use cases for
Echo’s integration (e.g., voice commands for snow removal progress, gate assignments).

1.2 Requirement Gathering: Define must-have features for Echo’s interface (e.g., voice
activation, live transcription, query logs, real-time map). Outline accessibility requirements (e.g.,
WCAG 2.1 compliance).

1.3 Competitive Analysis: Analyze similar voice-based Al interfaces (e.g., Alexa, Google
Assistant) for usability insights.

2. Research & Ideation

2.1 User Research: Interview different airport personnel (e.g., ATC, ground maintenance) to
understand workflows, challenges, and interface expectations. Map user personas to define
distinct needs and preferences.

2.2 Journey Mapping: Create user journey maps for each persona (e.g., ATC requesting
aircraft status, snow team checking task progress).

2.3 Feature Prioritization: Collaborate with stakeholders to prioritize features based on
importance and complexity. Use frameworks like MoSCoW (Must Have, Should Have, Could
Have, Won’t Have).

3. Wireframing

3.1 Low-Fidelity Wireframes: Sketch basic layouts for Echo’s integration in Airside (e.g., home
dashboard, voice interaction screen, real-time map). Focus on workflows such as initiating a
voice command, displaying query results, and viewing logs.

3.2 Feedback Loop: Share wireframes with developers and stakeholders for early feedback
then refine based on feedback.

4. Prototyping
4.1 High-Fidelity Mockups: Design detailed mockups in tools like Figma or Adobe XD,

including colors, typography, and branding aligned with Airside’s existing design. Prototype
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interactions like tapping the microphone icon, live transcription animation, and viewing query
history.

4.2 Interactive Prototypes: Create click-through prototypes for usability testing, allowing
stakeholders to experience Echo’s interface flow.

5. Testing

5.1 Usability Testing: Test prototypes with a small group of end-users from each persona (e.qg.,
ATC, maintenance staff). Collect qualitative and quantitative feedback on usability and
accessibility.

5.2 literate Based on Feedback: Adjust designs to address pain points or inefficiencies
identified during testing.

5.3 Accessibility Testing: Ensure compliance with WCAG standards (e.g., screen reader
compatibility, voice alternatives for touch interaction).

6. Development Collaboration

6.1 Design Handoff: Share finalized designs, including detailed specifications, assets, and style
guides, with developers via tools like Zeplin or Figma.

6.2 Design System Updates: Update Airside’s design system to include Echo components
(e.g., voice interaction module, query history cards).

6.3 Iterative Feedback: Collaborate with developers during implementation to ensure fidelity
between design and final product.

7. Co-innovation Deliverables

7.1 Wireframes: Low-fidelity and high-fidelity mockups.

7.2 Prototypes: Interactive models for usability testing.

7.3 Design System: Updated with Echo-specific components and guidelines.
7.4 Documentation: User personas, journey maps, and feature specifications.

7.5 Testing Reports: Findings from usability and accessibility testing.

8. Deployment Readiness
8.1 Beta Testing: Conduct beta testing with a broader user base to validate Echo’s functionality

in real-world scenarios. Collect feedback on UI/UX, performance, and usability.
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8.2 Refinement: Make final adjustments based on beta testing feedback.

9. Post-Launch Support

9.1 User Training Materials: Create onboarding materials, including in-app tutorials, videos,
and user guides, to help personnel navigate Echo features.

9.2 Monitor Feedback: Gather post-launch feedback via surveys and analytics to identify
improvement areas.

9.3 Continuous Improvement: Work iteratively to enhance the interface based on evolving
user needs and feedback.

10. Implementation

The implementation of Echo introduces transformative advantages that address critical
challenges faced by airport operations teams. As an advanced Al assistant, Echo seamlessly
integrates into daily workflows, automating routine tasks and delivering real-time insights that
enhance both individual performance and organizational efficiency.

One of Echo’s key benefits is its ability to reduce workload for control centers by handling
repetitive or straightforward information requests. This allows personnel to focus on high-priority
tasks, improving response times and operational outcomes.

Additionally, voice-based interaction minimizes distractions for employees operating vehicles or
machinery in hazardous environments, ensuring safer working conditions and reducing the
likelihood of accidents in high-pressure scenarios.

By providing real-time, accurate information, Echo optimizes resource allocation, minimizes
delays, and improves coordination among airport stakeholders. Its comprehensive logging
capabilities further enhance operational transparency and accountability, creating a traceable
record of queries and decisions for compliance and future reference.

Collectively, these benefits position Echo as an indispensable tool for transforming the
efficiency, safety, and integrity of airport operations.

e Workload Reduction for Control Centers: Echo handles repetitive or straightforward
information requests, freeing personnel for critical tasks.

e Improved Safety: Voice-based interaction reduces distractions for personnel operating
vehicles or machinery in hazardous areas.

e Operational Efficiency: Real-time, accurate information minimizes delays and improves
coordination among stakeholders.

e Transparency and Accountability: Comprehensive logs provide traceable records of
all queries and decisions.
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User Interface / Experience Design

The Airside Echo Al assistant is designed to revolutionize how airport personnel interact with
mission-critical operations. By integrating advanced voice and text-based Al capabilities, Echo
ensures seamless communication, real-time decision-making, and enhanced situational
awareness across all airport departments.

This UI/UX plan outlines the framework for embedding Echo into the existing Airside platform. It
prioritizes usability, accessibility, and efficiency, catering to the unique needs of air traffic
controllers, ground operations supervisors, maintenance teams, and subcontractors.

The design philosophy behind Echo is centered on creating an intuitive interface that minimizes
user effort while maximizing the impact of data-driven insights. Through voice commands,
dynamic dashboards, and personalized user experiences, Echo empowers personnel to make
faster, more informed decisions in high-pressure environments.

By aligning with established design principles and leveraging user feedback, this UI/UX plan
aims to deliver a product that not only meets but exceeds operational demands, enhancing
safety, efficiency, and collaboration across airport operations.

1. Home Dashboard Wireframe
Purpose: Provide users with quick access to key features and voice command activation.
Top Section

e App header with the Airside logo and user profile icon.
e Role-based personalization (e.g., ATC, Maintenance).

Central Section

e Prominent Microphone Button for voice activation.
e Suggested quick-access buttons (e.g., “Gate Status,” “Snow Removal Progress”).
e Real-time alerts displayed in a horizontal scrolling bar (e.g., “Gate A5 snow cleared”).

Bottom Section:

e Tabs for navigation
Dashboard
Map
History
Settings

O O O O

baseline.io
21


https://baseline.io

" baseline

2. Voice Interaction Screen Wireframe

Purpose: Enable seamless voice interactions with Echo and provide real-time feedback.

Top Section

e User query displayed as live transcription (e.g., “What is the status of Gate A37?”").

Central Section

e Echo’s response displayed as both text (e.g., “Gate A3 is ready for the next aircraft”) and

an audio playback bar.
e Option to replay the response.

Action Buttons

e Retry (re-record query).
e Cancel interaction.

3. Real-Time Map Wireframe
Purpose: Display operational updates visually with a live map.

Map Area

e Interactive airport map with geofenced zones and live vehicle locations.

e |cons for key elements like gates, runways, and vehicles.
Floating Action Button (FAB)

e \oice activation icon.
e Quick navigation to nearby resources (e.g., snow removal vehicles).

Bottom Bar

e Filters for map layers (e.g., “Show Gates,” “Show Vehicles”).

4. Query History Wireframe
Purpose: Allow users to review previous interactions with Echo.
Top Section:

e Search bar with filters (e.g., “Last 24 hours,” “Gates”).

baseline.io

22


https://baseline.io

" baseline

List View:

e Chronological list of queries with timestamps.
e Each entry includes:
o User query (e.g., “Show snow removal status”).
o Echo’s response (e.g., “Snow removal completed at Gate B2”).

Detail View: Tap on an entry to see full interaction details.

5. Settings Wireframe
Purpose: Configure Echo preferences and manage user settings.
Sections

e Language preferences (e.g., English, French).
e Audio settings (e.g., volume, playback speed).
e Role-specific configurations.

Additional Options:

e Access to help and tutorials.
e Feedback submission.
e Privacy and security settings.

Notes:

1. Each wireframe emphasizes accessibility (e.g., large touch targets, clear typography).
2. Ul elements align with Airside’s branding and design system.
3. Usability feedback from airport personnel will iterate these designs during development.

6. Ui/Ux Prototyping

The Airside Echo Ul prototyping phase is a critical step in bringing the Al assistant’s user
interface to life, transforming conceptual designs into tangible, interactive experiences. This
phase bridges the gap between ideation and implementation, enabling stakeholders and
end-users to visualize and interact with Echo's features before full-scale development.

The prototyping process focuses on creating intuitive, role-specific interfaces that align with
Airside's operational goals. It encompasses key components such as voice command
workflows, real-time dashboards, interactive maps, and query history views.

These prototypes are designed to test usability, functionality, and accessibility, ensuring that the
final product meets the needs of air traffic controllers, maintenance teams, ground operations
supervisors, and subcontractors.
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By leveraging tools like Figma and Adobe XD, the Echo prototypes allow for dynamic user

testing and iterative improvements. They serve as a collaborative medium for gathering

feedback from diverse stakeholders, refining interactions, and addressing potential challenges

early in the design cycle.

This section outlines the goals, methodologies, and outcomes of the prototyping phase, laying

the groundwork for a user-centric, efficient, and impactful interface that enhances the way

airport personnel interact with Echo.

1. Home Dashboard Prototype
1.1 Key Elements

e A prominent microphone button for voice commands.
e Suggested quick-access options (e.g., "Gate Status," "Snow Removal Progress").
e Alive notification bar displaying real-time alerts (e.g., "Gate A5 cleared").

1.2 Interaction Flow: User taps the microphone button — Echo activates — Displays a
transcription of the query.

2. Voice Interaction Screen Prototype
2.1 Key Elements

e Live transcription of user input.
e Audio response playback bar with options to replay or retry.
e Clear feedback for queries processed and those needing rephrasing.

2.2 Interaction Flow: User speaks a query — System processes the request — Displays
results visually and via audio.

3. Real-Time Map Prototype
3.1 Key Elements:

e Interactive map with geofenced zones and vehicle locations.
e Filters for toggling map layers (e.g., "Show Gates," "Show Vehicles").
e Quick navigation to the nearest resource (e.g., snow removal vehicle).

3.2 Interaction Flow: User filters map layers — Sees live updates for operational status —

Uses voice commands to refine the search.
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4. Query History Prototype
4.1 Key Elements

e Alist of previous queries and responses with timestamps.
e Search bar for filtering logs (e.g., “Last 24 hours,” “Snow Removal”).

4.2 Interaction Flow: User selects a query — Expands the log entry to view details.
5. Settings Prototype
5.1 Key Elements

e Language preferences, audio settings, and role-based configurations.
e Options for accessing tutorials, submitting feedback, and adjusting privacy settings.

5.2 Interaction Flow: User toggles language settings — System dynamically updates interface
language.

Steps to Create Interactive Prototypes

1. Choose a Tool
o Use Figma for collaborative prototype building.
o Opt for InVision or Adobe XD for clickable interactions.

2. Add Key Features
o Incorporate interactive elements like buttons, dropdowns, and map overlays.
o Use placeholder content to simulate real-time updates (e.g., "Loading Gate
Status...").

3. Simulate Voice Interaction

o Create a transition from the microphone button to a live transcription screen.
o Add feedback indicators for queries processed by Echo.
4. Link Components

Connect screens to create a seamless flow from home dashboard — voice interaction — map
— history.
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7. User Journey Planning

Interactions between airport personnel and Echo are all meticulously planned, ensuring that the
Al assistant seamlessly integrates into their workflows. By analyzing the specific needs,
challenges, and goals of each user group, this planning process ensures Echo provides
intuitive, efficient, and role-specific support.

From Air Traffic Controllers managing gate assignments to subcontractor teams navigating
restricted zones, each user journey is meticulously crafted to minimize complexity and enhance
productivity. By simulating real-world scenarios, the planning focuses on streamlining
operations, reducing response times, and ensuring safety and compliance at every step.

This section serves as a roadmap for delivering a user experience that is both practical and
transformative. It emphasizes Echo’s ability to adapt to the dynamic airport environment,
fostering collaboration, precision, and trust among all stakeholders.

Through this detailed journey planning, Airside Echo is poised to redefine operational
excellence in airport management.

7.1. Air Traffic Controller (ATC)

7.1.1 Persona: Max, an Air Traffic Controller managing multiple flights and ground operations.
7.1.2 Scenario: Checking gate availability during a snowstorm.

7.1.3 Trigger: Max notices an inbound flight and needs to confirm gate readiness.

7.1.4 Pain Point: Limited time to call ground operations.

7.1.5 Interaction with Echo

o Opens the Airside app and activates Echo via voice command: “Check status of Gate
A5.”
e Echo processes the query and retrieves real-time gate status from the Airside database.

7.1.6 Outcome

e Echo responds with: “Gate A5 is clear and ready for the next aircraft.”
e Max confirms gate availability quickly and relays this information to the pilot.

7.1.7 Benefits

e Reduced response time.
e Improved coordination without manual queries to ground operations.
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7.2. Ground Maintenance Supervisor

7.2.1 Persona: Sarah, a supervisor managing snow removal operations.

7.2.2 Scenario: Monitoring snow removal progress.

7.2.3 Trigger: Sarah receives a report of heavy snow accumulation on Taxiway B2.
7.2.4 Pain Point: Tracking multiple teams and vehicles manually.

7.2.5 Interaction with Echo

e Activates Echo: “Show snow removal progress on Taxiway B2.”
e Echo displays a real-time map with vehicle locations and tasks completed.

7.2.6 Outcome

e Sarah sees that two snow removal vehicles are active on Taxiway B2, and progress is
70% complete.
e She assigns additional resources directly from the app.

7.2.7 Benefits

e Enhanced situational awareness.
e [Efficient resource allocation.
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7.3. Snow Removal Operator

7.3.1 Persona: David, a snowblower operator working on the airfield.
7.3.2 Scenario: Navigating to a new task location during low visibility.
7.3.2 Trigger: David receives a new task to clear snow from Gate C7.
7.3.4 Pain Point: Difficulty navigating during poor visibility.

7.3.5 Interaction with Echo

e Uses the Airside app to activate Echo: “Navigate to Gate C7.”

e Echo provides step-by-step audio navigation and alerts for restricted zones.

7.3.6 Outcome

e David reaches Gate C7 safely and efficiently.
e Begins snow removal without delays or wrong turns.

7.3.7 Benefits

e Reduced stress and increased safety.
e Faster task completion.
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7.4. Security Personnel

7.4.1 Persona: Maria, an airport security officer monitoring vehicle activity in restricted zones.

7.4.2 Scenario: Detecting unauthorized vehicle access.

7.4.3 Trigger: Maria receives an alert about a vehicle in a restricted area.
7.4.4 Pain Point: Limited visibility and delayed response times.

7.4.5 Interaction with Echo:

e Activates Airside: “Hey Airside, Show unauthorized vehicle location.”
e Echo highlights the vehicle’s position on the map and provides vehicle details.

7.4.6 Outcome

e Maria intercepts the vehicle and verifies credentials.
e Unauthorized access is resolved swiftly.

7.4.7 Benefits

e Improved security response.
e Real-time insights for proactive action.
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7.5. Subcontractor Supervisor
7.5.1 Persona: Liam, a supervisor managing subcontractor snow removal crews.

7.5.2 Scenario: Verifying work completed by subcontractor teams.

7.5.3 Trigger: Liam needs to validate the snow removal hours submitted by subcontractors.

7.5.4 Pain Point: Lack of visibility into actual work performed.
7.5.5 Interaction with Echo:

e Activates Echo: “Hey Echo, Show snow removal logs for Gate D4.”
e Echo retrieves time-stamped logs showing vehicle activity and tasks completed.

7.5.6 Outcome

e Liam verifies that subcontractors worked the reported hours.
e Approves accurate invoices while flagging discrepancies.

7.5.7 Benefits

e Improved financial oversight.
e Trust and accountability with subcontractors.

These user journey maps illustrate the practical use cases for Echo and its benefits to key
stakeholders in the Airside ecosystem.
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Legal & Regulatory Compliance

To ensure Echo operates securely, responsibly, and in adherence to all relevant regulations, a
robust compliance framework is necessary. Below are the key compliance measures tailored to
airport operations and the Airside app:

1. Data Privacy and Security

1.1 Encryption Standards: All data in transit (voice queries, responses) is encrypted using TLS
1.3. Data at rest (logs, transcripts) is encrypted with AES-256.

1.2 Access Controls: Role-Based Access Control (RBAC) ensures that users can only access
data relevant to their roles (e.g., air traffic controllers can access gate assignments but not
payroll data).

1.3 Data Minimization: Echo processes only the necessary data for a query and retains logs
strictly for operational and audit purposes. Personal data is anonymized where possible to
comply with privacy regulations.

1.4 Compliance with Privacy Laws: Adheres to GDPR, PIPEDA, CCPA, and other regional
privacy laws. Provides clear user consent mechanisms for recording and storing verbal
interactions.

2. Authentication and Authorization

2.1 Single Sign-On (SSO) Integration with Azure AD or airport IT systems ensures secure
login. Multi-factor authentication (MFA) adds a layer of security to prevent unauthorized access.

2.2 Session Monitoring Active sessions are monitored to detect suspicious behavior, with
automatic logout for inactivity. Logs include timestamps, IP addresses, and geofencing data to
trace access.

3. Incident Reporting and Logging

3.1 Comprehensive Logging Logs every query, response, and system action with metadata
(e.g., user, location, timestamp). Logs are immutable and stored in secure, tamper-proof
databases.

3.2 Audit Trails: Every user action is recorded to ensure traceability for compliance with federal
aviation authority guidelines.

3.3 Incident Management: Real-time alerts for unauthorized or anomalous activity. Established
response protocols for potential data breaches, including notification within the legally mandated
timeframe (e.g., 72 hours under GDPR).
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4. Regulatory Compliance

4.1 Adherence to Aviation Standards: Echo complies with the International Civil Aviation
Organization (ICAO) Annex 17 and Annex 19, ensuring alignment with aviation safety and
security standards.

4.2 Accessibility Standards: Voice interactions meet WCAG 2.1 Level AA guidelines to
ensure accessibility for personnel with disabilities.

4.3 Labor Law Compliance: Echo tracks and logs working hours to ensure compliance with
labor regulations, preventing overwork and ensuring personnel safety.

5. System Resilience and Redundancy

5.1 Disaster Recovery: Echo’s operations are backed by a geographically distributed,
redundant infrastructure to ensure high availability (99.5% uptime SLA). Data backups are
performed daily, with retention and deletion policies aligned with airport requirements.

5.2 Business Continuity: Echo operates on Google Cloud’s serverless architecture, ensuring
scalability and rapid recovery from failures.

6. User Consent and Transparency

6.1 Explicit Consent for Logging: Users are informed about the purpose and scope of audio
and text logging upon account setup. Opt-in mechanisms ensure active user agreement.

6.2 Data Access Rights: Users can request access to their interaction history and request
deletion, aligning with GDPR’s "Right to be Forgotten."

6.3 Regular Privacy Audits: Internal and third-party audits ensure that data handling practices
meet evolving regulatory requirements.

7. Training and Awareness

7.1 Personnel Training: Regular training on data privacy and security best practices for all
Airside and subcontractor personnel using Echo. Emergency drills for data breach and
compliance failure scenarios.

7.2 Ongoing Updates: Continuous updates to compliance measures as laws and airport
regulations evolve.

8. Reporting and Accountability

8.1 Compliance Reports: Echo generates regular compliance reports for airport authorities,
detailing system activity and adherence to regulations.
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8.2 Third-Party Certifications: Participation in certifications like ISO 27001 and SOC 2 ensures
trustworthiness.

8.3 Real-Time Monitoring: Integration with Google Security Command Center for proactive
monitoring of vulnerabilities and threats.

These measures ensure that Echo not only operates effectively but also responsibly within the
highly regulated and safety-critical environment of airport operations.
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Conclusion

Engaging WAA in the Development and Implementation of Airside Echo

The integration of Echo represents a groundbreaking advancement in airport operations, and its
development alongside Baseline and Equans offers a unique opportunity for the WAA
(Winnipeg Airports Authority) to pioneer innovation in the aviation industry.

By actively participating in the design and implementation of Echo, WAA stands to benefit from
a transformative Al assistant tailored to the demands of complex, real-time airport operations.

Echo is designed to streamline communication, enhance decision-making, and reduce
operational inefficiencies. Its Al-driven capabilities provide airport personnel with instant access
to critical insights through voice commands and dynamic dashboards, ensuring faster response
times, improved safety, and greater operational control.

For WAA, this means the ability to handle challenges like adverse weather conditions, resource
allocation, and regulatory compliance with unparalleled efficiency.

By collaborating with Baseline and Equans, WAA gains early access to a solution that directly
addresses its operational needs while contributing to its development. This partnership ensures
that Echo is not only aligned with WAA’s objectives but also adaptable to its specific workflows.

Additionally, participation provides WAA with the opportunity to influence the design of a
cutting-edge tool that will elevate its status as an industry leader in leveraging technology for
airport excellence.

The implementation of Echo positions WAA as a forward-thinking partner in innovation,
enhancing its ability to deliver superior service to airlines, passengers, and stakeholders.
Beyond operational efficiency, this collaboration builds a foundation for long-term technological
leadership, setting WAA apart as a beacon of progress in modern airport management.

Joining this initiative is not just an investment in the present—it is a strategic move toward
shaping the future of aviation operations.
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