Co-funded by
the European Union

iIStream

Higher Education programmes on Immersive
journalism approach

IStream lab guidelines

2026



iStream — Higher Education programmes on Immersive journalism approach
iStream Lab Guidelines

The editing of this document was finished in September 2026.

Project website: www.istream-project.eu

The iStream project is a Cooperation partnership in higher education (KA220-HED) funded under the
Erasmus+ Programme.

Project Number: 2024-1-PL01-KA220-HED-000254186

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the Fundacja Rozwoju Systemu Edukacji. Neither
the European Union nor Fundacja Rozwoju Systemu Edukacji can be held responsible for them.

This document has been created by the collaboration of the whole iStream partnership: Uniwersytet Komisji
Edukacji Narodowej w Krakowie (PL) - project Coordinator, Learnable s.c. (IT), Universita Politecnica delle
Marche (IT). University of Nicosia (CY), Infinitivity Design Labs (FR).

This document is licensed under a creative commons attribution-noncommercial-share alike 4.0 international

[@loisle]




Contents

WELCOME 5

USING THE ISTREAM LAB GUIDELINES IN PRACTICE AND IN SYNERGY WITH

PROJECT OUTPUTS 6
1. IMMERSIVE TECHNOLOGIES TO BE INCLUDED 9
1.1 HardWare t0O0IS ...ttt e e e e e e bae e e e e e e e s anbaaeeeeeeesnnannaeaeeas 9
1.2 SOFEWAIE TOOIS ..ottt e et e e e e e e e sabae e e e e e e e s absreeeeeeesennnnnees 19
1.3 Distribution & Publishing PIatforms ..........cceeviiiiiiiiiineeeeeeee e 45
2. COMPETENCES NEEDED 47
2.1 FACUItY COMPELENCES ...uvvieiiiieeeiiieeeeiteeeeetteeestteeeestteeeseasaeeesabaeeeesseeessssaeessssseeeannns 47
2.2 STUAENT COMPETENCES ...vvviieiiieiitieeee et e st e e e e e s eberr e e e e e e senannnes 51
2.3 Technical Staff COMPELENCES .......oeiieiiieieiee et et 53
3. HEALTH AND SAFETY 55
3.1 General Studio Safety (ESSENTIAl) ...cccvieceeiiiicie et 55
3.2 VR/AR SAf@UY.ccuviiiieiiiitie ittt ettt ettt ettt et te et s e saresteesbeeeaeebeeaveeaeeetaensaeteebes 57
3.3 Drone SAfety (EASA) ..eecieieceee e eciee et ete e st et e s e e e te e s te e s ae e s beesbeesbaeebeesateeenaeean 59
3.4 Projection ROOM SAfely .....ccciiiiiiiiie ettt ettt e et ate e e e abae e e ebre e eenees 62
3.5 Ethical & Psychological Safety .......ccocciiiiiiiee et 63
3.6 Ethical, Legal, and Research ProCedUIEes .........ccouvciiiiieeeieeicciiiiiee et e e eeiveees 65
4, HANDS-ON ACTIVITIES 68
I Y N A Vot Y =P UPPPN 68
4.2 MA ACTIVITIES e eeiiitiiee ettt e e e e e st e e e e e s sssbataeeeeessessnraaeeeessennns 70
4.3 Shared & Professional ACHIVILIES......cccccuiieieciee e 71
5. MAINTENANCE COSTS 72



5.1 Regular Maintenance (Operational Consumables) ........c.ccvceeveeniiiiiniiinieneenieeen. 72

5.2 Infrastructure Maintenance (Long-term Lifecycle) .....cccocvevveeicieeceesiieesciee e 73
5.3 Space & Operational COSS ......uiiriiriiiiiieiiieetie ettt st st 75
APPENDIX A 78
[Template] Drone mission plan & risk assessment (simplified SORA).........ccccccvvreenneen. 78
APPENDIX B 80
[Template] Drone pre-flight checklist (EASA compliant).......ccccccvveeeiiieeeiiiee e, 80



Welcome

The Immersive Journalism Lab is an interdisciplinary hub designed to bridge the gap

between traditional reporting and the future of spatial media. As the media landscape
shifts toward experiential content, journalists must be equipped to guide audiences
through stories rather than simply presenting them. The lab serves as a sandbox for
innovation, a classroom for technical mastery, and a sanctuary for ethical reflection.

Goals of the Lab:

e Develop Technical Proficiency: Equip participants with hands-on experience
in using immersive technologies such as VR, AR, and 360° video, as well as
associated hardware and software tools.

¢ Enhance Storytelling Skills: Foster the ability to craft compelling, interactive
narratives that leverage spatial environments and non-linear storytelling
techniques.

e Promote Ethical and Responsible Journalism: Ensure that immersive content
adheres to journalistic principles of accuracy, fairness, and transparency,
while addressing privacy, consent, and audience well-being.

e Encourage Innovation and Experimentation: Provide a creative space for
exploring new formats, technologies, and approaches to reporting that push
the boundaries of traditional journalism.

e Facilitate Collaboration: Create opportunities for interdisciplinary teamwork
among journalists, developers, designers, and media professionals to
produce high-quality immersive experiences.

e Prepare for Industry Integration: Equip participants with the skills and
knowledge necessary to adapt to emerging trends and integrate immersive
journalism into mainstream media practices.

Labels:

The distinction between these labels is primarily about budget and necessity for the
core curriculum. Here is the breakdown:

e Essential: If the lab doesn't have these, you cannot produce a standard
immersive journalism piece. Every student needs to know these to be
employable.

e Specialist: High-power or niche tools. They are needed for specific elite
projects, such as a forensic reconstruction or a Hollywood-style cinematic
experience. You only need a few licenses for advanced students.

Optional: Nice-to-have alternatives. These are tools that perform functions already
covered by others. You only use these if your staff/students already have a strong
preference for them or they are already paid for by the university



Using the iStream Lab Guidelines in
Practice and in Synergy with Project
Outputs

The iStream Lab Guidelines are conceived not as a purely technical manual, but as a

practical instrument to support Higher Education institutions in translating immersive
journalism from concept into implementation. Their value does not lie in being read
from start to finish, but in being actively used, interpreted, and adapted by different
stakeholders involved in teaching, managing, and experiencing immersive media
environments.

In practice, the document functions as a bridge between vision and execution. A
university department interested in introducing immersive journalism, for example,
can use it to move from an abstract ambition—such as “innovating journalism
education”—to concrete decisions about infrastructure, tools, and teaching
approaches. By relying on the distinction between essential, specialist, and optional
components, institutions can define a realistic path of development. A programme
might begin with a basic setup based on 360° video production and WebXR publishing,
and progressively evolve toward more advanced configurations involving 3D
reconstruction, spatial audio, or interactive VR environments. The result is not only a
better allocation of resources, but also a more coherent alighment between
educational goals and technological investment.

For educators, the document becomes a way to transform teaching into an
experiential and project-based process. Instead of limiting immersive journalism to
theoretical discussions, lecturers can design learning activities where students actively
build narratives using spatial environments. A course module might guide students
through the full workflow of an immersive story: capturing a real-world scene,
reconstructing it digitally, integrating audio, and publishing it for audience interaction.
In this context, the guidelines support the definition of learning outcomes while also
offering a practical structure for how these outcomes can be achieved. The result is a
shift from content transmission to active learning, where students develop both
technical competences and narrative awareness.

Technical staff and lab managers engage with the document in a different but equally
crucial way. For them, it acts as a reference for organizing a functional and sustainable
lab ecosystem. In many cases, institutions already possess some of the required
equipment but lack a coherent workflow. The guidelines help reorganize these
elements into an efficient system, for example by introducing shared storage solutions,
structuring workstations according to performance needs, or defining clear usage
protocols. They also provide a foundation for addressing safety, ethical considerations,



and regulatory compliance. The outcome is a lab environment that is not only
technologically equipped but also operationally robust and manageable over time.

From the student perspective, the document supports the development of a clear
professional trajectory. It helps learners understand how different tools, skills, and
processes come together in real immersive journalism workflows. A student at an
introductory level might use it to explore basic tools and experiment with simple
immersive outputs, while more advanced learners can progressively engage with
complex production pipelines and interdisciplinary collaboration. In both cases, the
document contributes to building a coherent understanding of what immersive
journalism entails, moving beyond isolated skills toward a more integrated
professional identity.

External stakeholders, such as media organizations or creative industry partners, can
also benefit from the document as a shared reference point. When universities adopt
these guidelines, they make explicit the competences and approaches that students
are developing. This facilitates collaboration, as industry partners can better
understand what to expect from graduates and how to engage with academic
environments. In practice, this can lead to joint projects, internships, or
experimentation with new storytelling formats, strengthening the connection
between education and professional practice.

The full potential of the Lab Guidelines becomes even more evident when they are
used in combination with the other core outputs of the iStream project, in particular
the Curriculum and the Syllabus. These elements operate at different levels but are
designed to reinforce each other. The Curriculum defines the competences, learning
objectives, and educational priorities that immersive journalism programmes should
address. The Lab Guidelines translate these abstract elements into concrete
conditions, specifying which tools, infrastructures, and workflows are needed to make
those competences achievable in practice. When used together, they ensure that
learning objectives are not only declared but also operationalized.

The Syllabus, on the other hand, provides the structure and sequencing of teaching
activities. It outlines how courses are organized, how modules are developed, and how
learning progresses over time. The Lab Guidelines complement this by offering
practical ways to implement those modules within a lab environment. A lecturer can
take a unit from the Syllabus and directly map it onto hands-on activities supported by
the technologies and workflows described in the guidelines. This creates a strong
alignment between theoretical input and practical application, ensuring that each
phase of teaching leads to tangible outputs.

When these resources are combined, they enable a more iterative and reflective
learning process. Students are first introduced to concepts and frameworks, then
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guided through structured learning pathways, and finally engaged in practical
experimentation within the lab. This cycle allows them to test, refine, and deepen their
understanding. For example, a student learning about ethical storytelling principles
can apply them directly when designing an immersive experience, considering aspects
such as user safety, representation, and consent. In this way, knowledge is
continuously reinforced through practice.

Another important aspect of this integration is its potential for replication and
scalability. Institutions adopting the iStream approach are not limited to isolated
experimentation but can rely on a coherent system. The Curriculum provides the
foundation, the Syllabus structures the learning journey, and the Lab Guidelines
ensure that everything can be implemented effectively. This makes it possible to adapt
the model to different institutional contexts while maintaining consistency in quality
and approach.

Ultimately, the Lab Guidelines should be understood as part of a broader ecosystem
rather than as a standalone resource. Their role is to connect strategic vision,
pedagogical design, and technical implementation into a unified framework. When
used in synergy with the Curriculum and the Syllabus, they support Higher Education
institutions in developing immersive journalism not as a one-off innovation, but as a
structured, sustainable, and evolving educational practice.



1. Immersive technologies to be included

1.1 Hardware tools

1.1.1 Computing Infrastructure

This subsection defines the invisible backbone of the lab. While headsets and cameras are
the visible tools, these systems provide the raw horsepower required for rendering, data
processing, and physical installation management.

Fixed High-Performance Workstations (Essential)

o Type: Tier-1 Permanent Desktop Units.

e Current Spec Standard: AMD Threadripper 7000/9000 Series or Intel Core
i9/Ultra 9; Min 64GB RAM (128GB+ preferred for photogrammetry); NVIDIA
RTX 5090 or 4090 (24GB-32GB VRAM).

e  Workflow: Used for the heavy-duty stitching of 3D models from 1,000+ photos,
rendering "cinematic" 360-degree video, and running local Large Language
Models (LLMs) for investigative data analysis.

e Why use it? VR and 3D development are "VRAM-hungry." A 5090-class card is
essential to prevent the computer from crashing when handling complex,
unoptimized 3D environments or high-resolution "volumetric" video.

Standard Lab Workstations (Essential)

e Type: Mid-Tier Desktop Units (e.g., RTX 5070/4070, 32GB RAM).

o Workflow: Used for assembling scenes in Unity, editing 4K 360-video, and
standard spatial audio mixing.

e Why use it? This is where 80% of development happens. It offers a balance of
power and efficiency, allowing for smooth real-time previews in a headset
without the extreme cost or heat of the High-End hubs.

Must be Windows-based for RealityCapture/LiDAR processing, or M3/M4 Mac-based for
Apple Vision Pro deployment. A 50/50 split is recommended for the 20-unit lab.

High-Speed NAS (Essential)

e Type: Centralized 10GbE Network Storage.



e Hardware Tier: Infrastructure Level (Supporting all Workstations).

o RoleinJournalism: It acts as a shared drive where teams of reporters, 3D artists,

and editors can access the same 8K video files and Unity projects simultaneously.

e Workflow: Instead of transferring 500GB folders via USB drives (which risks
version errors), students edit their projects directly from the NAS. The Technical

Staff use it to run automated daily backups of every student’s investigation.

e Why use it? Data Integrity & Scale. XR projects generate big data (terabytes of
photogrammetry and volumetric video). A NAS ensures that if one workstation

fails, the story—and the months of reporting—are not lost.

Recommended Station Counts

Based on typical university immersive media and journalism lab layouts (approx. 20-25

students per cohort):

Workstations

Station Type Suggested Rationale
Quantity
High-Performance | 3 to 5 Units One station per 5-6 students. These are high-

demand units used for "overnight renders" or

intensive 3D stitching.

Standard

Workstations

15 to 20 Units

The primary work area. These handle general
Unity dev, 360-video editing, and standard Al

tools.

Projection Host

Station

1 Dedicated

Unit

A permanent, high-performance machine
"locked" to the multi-surface projectors to

ensure consistent calibration.

Management Strategies
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The 'Processing Queue' System: Because these machines are specialist
resources, the lab usually implements a booking system for the High-
Performance units. Students "check out" a machine specifically for tasks like
reality capture or high-fidelity lighting bakes.

The Specialist Hub: Often, these 3-5 high-end machines are grouped in a
specific corner of the lab—sometimes called the inverted comma 'Forensic
Hub'—where the Varjo XR-4 is also tethered. This keeps the highest-heat and
loudest-fan equipment in one ventilated area.

Remote Processing: In many 2026 lab setups, these fixed stations are also set
up for Remote Access. A student can be at home on a Basic Station but "remote

into" the lab's High-Performance Workstation to use the RTX 5090 for a render.

Cloud GPU Compute (Specialist)

Type: Scalable Virtual Infrastructure.

Hardware Prerequisite for Development: Standard Workstation (Used as a
terminal).

Workflow: When the local High-End Workstations are at capacity, students use a
Standard Workstation to remote into cloud-based GPUs. This is used for training
custom Al models or rendering scenes that exceed local thermal limits.

Why use it? It provides 'infinite' scalability, allowing the lab to support high-
intensity projects during peak deadline weeks without needing 20 physical high-
end machines.

Multi-Surface Projection Systems (Specialist)

Type: Spatial Mapping & Interactive Installation.
Hardware Prerequisite for Development: High-End Workstation.

Workflow: Uses ultra-short-throw laser projectors to turn the lab walls into a
'headless' VR environment. This system is driven by a High-End Workstation to
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manage real-time 'warping' and high-bitrate video output simultaneously across
multiple surfaces.

Why use it? Allows for Collaborative Editorial Review. Editors and journalists can
walk through a digital twin of a location together, pointing at evidence and
discussing the story without the isolation of a headset.

1.1.2 360 Cameras & Field Gear

Insta360 X4 / X3 (Essential)

Type: Consumer/Prosumer 360° action camera.

Hardware Prerequisite for Development: Standard Workstation (For stitching
5.7K/8K footage and Al-assisted reframing).

Software Connections: Insta360 Studio, Adobe Premiere Pro.

Workflow: They capture everything in a 360-degree sphere, allowing the editor
to choose the camera angle later in post-production.

Why use it? It is the standard entry point for immersive storytelling due to its size
and ‘invisible selfie stick’ feature, which allows a single reporter to film
themselves and their environment simultaneously.

Insta360 TITAN / Pro 2 (Specialist)

Type: Professional cinematic 360° VR camera.

Hardware Prerequisite for Development: High-End Workstation (Essential for
stitching 8K-11K 10-bit RAW footage and managing massive file sizes).

Software Connections: Insta360 Studio, Mistika VR, Topaz Video Al.

Workflow: Used for high-end documentary work. These cameras use larger
sensors (Micro Four Thirds) to capture significantly more detail and better
dynamic range in low-light conditions compared to the X4.

Why use it? The output is intended for the Varjo XR-4 or Apple Vision Pro, where
standard 360 footage would look blurry or pixelated.

Ricoh Theta Z1 (Essential)

Type: High-Dynamic Range (HDR) 360° Stills Camera.

Hardware Prerequisite for Development: Standard Workstation.
12



e Software Connections: Adobe Lightroom, Matterport, Agisoft Metashape.

e Workflow: Specifically used for Virtual Tour creation and photogrammetry. Its
large 1-inch sensors allow for professional-grade still photos that can be mapped
onto 3D geometry.

e Why use it? It is the best tool for capturing "plates"” for 3D environments where
still-image clarity is more important than video frame rate.

1.1.3 3D Scanning & Spatial Audio Hardware

Ambisonic Microphones: Zoom H3-VR or Sennheiser AMBEO (Essential)

o Type: 360-degree Spatial Audio Capture.
e Hardware Prerequisite for Development: Standard Workstation.

e Software Connections: Reaper (with IEM Plug-in Suite), FMOD Studio, Wwise.

e Workflow: The Zoom H3-VR or Sennheiser AMBEO capture a 360-degree sphere
of sound. This audio is then spatialized in post-production so that in a VR headset,
the sound stays anchored to the 3D world as the user moves their head.

e Why use it? To provide spatial presence. If a journalist films in 360 but uses a
standard microphone, the immersion is broken. Ambisonics ensure the
soundscape matches the visual experience.

Over-Ear ANC Headphones (Essential)

e Type: Active Noise Cancelling (ANC) Monitoring.
e Hardware Prerequisite for Development: N/A (Field Gear).
e Workflow:

o Used by journalists during field recording to monitor audio levels without
external environmental interference.

o Used during "Deep Work" phases (e.g., scripting, 3D modeling, or data
analysis). ANC is specifically tuned to cancel out the low-frequency drone
of lab air conditioning and the "chatter" of a busy classroom.

e Why useit?

o Essential for field monitoring to ensure the 'silence’ of a space is captured
correctly. ANC allows the recordist to hear exactly what the microphones
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are picking up, such as subtle room tones or distant evidence, without
being distracted by the immediate ambient noise around their own head.

o To protect the inverted comma 'mental bandwidth' of the student.
Research shows that background speech is the most distracting element
in a creative lab; ANC allows a student to create a 'private office'
anywhere in the room, reducing cognitive fatigue during long
development sessions.

Open-Back Studio Headphones (Specialist)

e Lab Use Case: Spatial Audio Mixing.

e Hardware Prerequisite for Development: Standard Workstation (Requires a
quiet corner of the lab or closed space).

e Workflow: Used for the final mix of an immersive story. Unlike ANC headphones,
these have vents that let air and sound move freely.

e Why use it? To achieve a natural 'soundstage'. Because the sound isn't trapped
inside the ear cup, it feels like it is coming from the space around the student,
rather than inside their head. This is critical for accurately placing 3D sound
sources in a VR environment.

Note: These are not for general lab use as they "leak" sound, meaning
everyone else in the lab will hear your audio.

Professional Photogrammetry Kits (Essential)

e Type: High-resolution DSLR/mirrorless camera and ring lights.
e Hardware Prerequisite for Development:

O Standard Workstation (Small objects)

o High-End Workstation (Large environments).

e Software Connections: RealityCapture, Agisoft Metashape, Adobe Substance 3D.

e Workflow: Journalists take hundreds of overlapping high-resolution photos of an
object. Software then calculates the parallax between images to generate a 3D
model.

e Why use it? This kit is required for creating hyper-realistic 3D assets of evidence,
artifacts, or small locations for digital exhibits.
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Biometric Sensors: e.g., EDA, HRV (Specialist)

e Type: Physiological data capture (electrodermal activity & heart rate variability).
e Hardware Prerequisite for Development: Standard Workstation.
e Software Connections: Python (Data analysis), Flourish (Visualization).

® Workflow: These sensors are worn by viewers during testing phases. They
measure physiological stress and engagement levels.

® Why use it? Used for audience evaluation. By seeing how stressed a viewer is
during a war-zone simulation, journalists can calibrate the intensity of their
stories to ensure they are impactful without being unnecessarily traumatizing.

LiDAR Scanners (Specialist)

e Type: Light detection and ranging (laser) scanning.
e Hardware Prerequisite for Development:
o Standard Workstation (For processing point clouds)
o High-End Workstation (For high-density environmental scans).

e Software Connections: RealityCapture, Agisoft Metashape, Unity, Unreal Engine.

o Workflow: These devices (like the Leica BLK series or iPhone Pro sensors) emit
laser pulses to measure exact distances, creating a precise 3D 'point cloud' of a
physical space or object.

e Why use it? Essential for forensic journalism and site-specific reconstructions.
Unlike photogrammetry, LiDAR works in low-light and captures geometrically
perfect measurements of architectural spaces.

1.1.4 VR/AR headsets

Meta Quest 3 (Essential)

e Type: Standalone/Tethered mixed reality headset.
e Hardware Prerequisite for Development: Standard workstation.

e Software Connections: Unity, WebXR, MRTK3, Adobe Substance 3D.
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Workflow: The primary device for student projects. It supports wireless pass-
through Mixed Reality, allowing digital objects to be anchored in the real-world
lab environment.

Why use it? It is the most common consumer headset; designing for the Quest 3
ensures the story is accessible to the widest possible audience.

Apple Vision Pro (Specialist)

Type: High-Fidelity spatial computer.
Hardware Prerequisite for Development: Standard workstation (must be a Mac).
Software Connections: Unity, Xcode.

Workflow: Used for high-end UI/UX research. It is the gold standard for eye-
tracked journalism, where the interface reacts to where the user looks.

Why use it? To experiment with controller-less storytelling and ultra-high-
resolution text legibility that exceeds standard VR headsets.

Varjo XR-4 (Specialist)

Type: Professional human-eye resolution PCVR.

Hardware Prerequisite for Development: High-End Workstation (NVIDIA/PC
only).

Software Connections: Unreal Engine, Unity.

Workflow: Typically tethered via DisplayPort to a high-end workstation. Used for
forensic-level detail, such as investigating high-resolution 3D reconstructions of
conflict zones.

Why use it? It offers the highest visual fidelity currently possible, which is
essential for reading fine-print documents or seeing microscopic textures in a
virtual environment.

HoloLens 2 / Magic Leap 2 (Specialist)

Type: Optical see-through augmented reality.

Hardware Prerequisite for Development: Standard workstation (Windows
required for HoloLens).

Software Connections: MRTK3, Unity.
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Workflow: Used for field-work simulations and ‘heads-up’ data overlays. Unlike
the Quest, these use clear glass lenses, making them safer for use in active
environments.

Why use it? Ideal for research into augmented reality field reporting, where a
journalist needs to see the real world clearly while receiving data prompts or
navigation cues.

1.1.5 Motion Capture & Haptics

The tools used for embodied storytelling: the ability to bring a journalist's or a source's
physical presence and gestures into a virtual environment.

Ultraleap Leap Motion 2 (Essential)

Type: Optical hand and finger tracker.
Hardware prerequisite for development: Standard workstation.

Workflow: A small sensor mounted on a headset or desk that tracks hands
without gloves or controllers. It is the gold standard for controller-less navigation.

Why use it? It is the most accessible way to test audience interaction. Journalists
use it to see how an average person would naturally reach out to touch a 3D data
visualization or interact with evidence in a virtual crime scene.

Rokoko Smartsuit Pro Il (Essential)

Type: Inertial (Sensor-based) Motion Capture Suit.
Hardware prerequisite for development: Standard workstation.

Workflow: A textile suit with 19 internal sensors. It is mobile and does not require
cameras, meaning a journalist can capture motion in a real-world environment.

Why use it? It allows students to quickly record human movements and gestures
to animate digital avatars for immersive explainers without needing a dedicated
studio space.

Vicon Shogun (Specialist)

e Type: Professional Optical Motion Capture (Infrared).

Hardware Prerequisite for Development: High-End Workstation.
17



o Workflow: Uses a fixed ring of infrared cameras to track reflective markers. This
is the same system used in high-end film production.

e Why useit? It is used for cinematic investigative reporting where the nuance of a
person's posture or a physical confrontation must be reconstructed with sub-
millimetre precision.

Manus VR / Quantum Metagloves (Specialist)

e Type: High-Fidelity Finger Tracking and Haptic Gloves.
e Hardware Prerequisite for Development: Standard Workstation.

e Workflow: Worn to provide exact finger tracking and "vibrotactile" feedback
(feeling the resistance of virtual objects).

® Why use it? Used for surgical-level detail. If a journalist is demonstrating a
complex manual task, such as handling a piece of evidence or a specific forensic
tool, these gloves ensure the hands move naturally rather than looking rigid.

1.1.6 XR Accessories & Power Infrastructure (Essential)

Because mobile VR headsets (Quest 3) only have a 2-hour battery life, the power
infrastructure is a critical part of lab maintenance.

e USB-C Fast Chargers & Multi-Port Hubs: High-wattage (65W+) PD (Power
Delivery) stations capable of charging 10+ headsets simultaneously.

e Battery Head Straps: Essential for long-form development. These extend the
headset life from 2 hours to 6+ hours by counter-balancing the weight with a rear-
mounted battery.

e Powerbanks (High-Capacity): Portable 20,000mAh+ units used specifically for the
Rokoko Suit and standalone headsets during field-work.

e Rechargeable AA Battery Stations: High-cycle stations for VR controllers, which

still largely rely on replaceable batteries
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1.2 Software Tools

For a university setting, the software choice is often dictated by the existing computer
hardware (PC vs. Mac). Some industry-standard tools are Windows-only, which may

require a hybrid lab environment.

1.2.1 Immersive Development Platforms

This is the digital workshop where you take your 3D models (from Blender), your
captured scenes (from Luma Al), and your audio to build the final interactive
experience.

Unity (Essential)

O Format: Desktop Software.

o Platform: Windows, macOS, Linux.

O Hardware prerequisite:

m Standard Workstation (Development/Assembly)
m High-End Workstation (Advanced physics, light baking, and
high-fidelity VR builds).

o Workflow: The most common game engine used in journalism.
Students import assets into a 3D scene, add interactivity (e.g., a button
that plays a video), and then build the project as an app for headsets
or a website.

O Cost: Unity education grant license (free). Qualifying academic
institutions can apply for a site license that covers all computer labs at
no cost.

0 Whyuseit? Itis the industry ‘workhorse’ for journalism. It has the best
support for WebXR, meaning you can create a project once and easily
publish it so an audience can view it on their phone without

downloading an app.

Unreal Engine (Specialist)

o Format: Desktop Software.
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Platform: Windows, macQS, Linux.

Hardware Prerequisite: High-End Workstation (Required for real-
time ray tracing, Lumen dynamic lighting, and Nanite virtualized
geometry).

Workflow: Known for photorealism. It is used for virtual production:
reconstructing highly detailed crime scenes or historical sites where
visual quality is the priority. It uses a blueprints system, allowing
students to program interactions by connecting boxes with lines
rather than typing code.

Cost: Free for students and educators. Unreal Engine is usually
deployed via the Epic Games Launcher. However, for large labs, IT can
use an "Academic Installer" to deploy the engine across the network
without requiring every student to have a personal Epic Games
account to log in.

Why use it? Use this if your story requires the highest possible visual
fidelity. It is the gold standard for cinematic journalism, but the

resulting files are very large and difficult to run on basic smartphones.

WebXR Frameworks:

® A-Frame & Three.js (Essential)

o

o

Format: Web-based code / library.
Platform: Any (runs in browser).
Hardware Prerequisite:
m Basic Station (for coding and standard testing)
m Standard Workstation (for scenes involving high-resolution
3D models or complex physics).
Workflow: These are not programs you install, but code libraries.
Students write simple HTML-style tags to place 3D objects on a
website.
Cost: Free / Open Source.

Why use it? This is the key to journalistic reach. Most people will not

put on a headset to read the news. WebXR allows them to tap a link
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on social media and move their phone around to look inside a 3D

reconstruction instantly.

e Spline (Essential)

(©)

o
®)
®)

Format: Web-based Design Tool.
Platform: Browser-based.
Hardware Prerequisite: Standard Workstation.

Workflow: A no-code alternative to A-Frame. Students use a visual
interface (like Canva but for 3D) to design interactive scenes. They

then get an embed code to paste directly into a news article.

Cost: Freemium. Free for basic use; Spline for Education offers

discounts for a professional plan which allows for video exports and
advanced collaboration.
Why use it? It is the fastest way for journalism students with no

technical background to create clickable 3D graphics for the web.

e Xcode (Essential Backend for Apple Ecosystem if using)

o

o

Format: Desktop Application (macQOS only).

Hardware Prerequisite: Mac Workstation (Apple Silicon/M-Series).
Workflow: The "Compiler." It acts as the bridge between
development platforms (like Unity or Spline) and the physical Apple
Vision Pro or iPhone. Once the story is designed in Unity, Xcode is used
to "Build and Run" the project, pushing the final app onto the
hardware.

Why use it? It is a mandatory technical requirement for any Apple-
based immersive project. Students do not need to "learn" Xcode for
storytelling, but the lab staff must have it installed and updated to
ensure headset connectivity.

Cost: Free.

MRTK3: Mixed Reality Toolkit 3 (specialist)

e Format: Plugin/Library for Unity.

e Platform: Cross-platform (Meta Quest, HoloLens 2, Magic Leap 2).
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Hardware Prerequisite: Standard Workstation.

Workflow: A set of ready-made components. Instead of a student having to
program how a virtual hand grabs a 3D object, MRTK3 provides a pre-built
script they just drag-and-drop onto their model.

Cost: Free & Open Source (managed by Microsoft and the community).

Why use it? It is essential for Mixed Reality journalism, where digital data is
overlaid onto the real world. For example, using MRTK3, a student could
create a holographic interview where a source appears to sit in the viewer's

actual living room.

1.2.2 Spatial Audio Design Software

The technical shift in XR journalism is the move from channel-based audio (Stereo/5.1)

to object-based audio. In this workflow, every sound (an interview, a background siren,

or a protest chant) is assigned a set of coordinates (x, y, z). As the student rotates their

head in a headset, the software recalculates the audio in real-time to ensure the sound

remains fixed to its geographic source.

Reaper (Essential)

Format: Digital Audio Workstation (DAW).
Platform: Windows, macQOS, Linux.

Hardware prerequisite: Standard Workstation. High-quality Open-Back

headphones are the most important hardware here.

Workflow: Journalists import ambisonic recordings (360-degree sound) from
field mics like the Zoom H3-VR. Using plugins (like the free IEM Plug-in Suite),
they place voices or ambient sounds in a 3D sphere. These plugins are added
directly onto the tracks within Reaper. They allow students to encode raw field
recordings into ambisonics (a sphere of sound) and then decode them so they
can be heard correctly through headphones.

Cost: Discounted license ($60) for individuals and educational/non-profit use.
It offers a fully functional 60-day trial. Reaper is a "one-time" purchase that IT
departments love because it doesn't require complex yearly renewals.

Why use it? It is lightweight, incredibly stable, and has become the global

standard for spatial audio because it supports the high number of audio
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channels (up to 64 per track) required for spatial audio. It is the primary tool
for cleaning and positioning field recordings before they are imported into a

3D engine.

FMOD Studio / Wwise (Specialist)

e Format: Audio Middleware (software that connects audio to a game engine).

e Platform: Windows, macOS.

e Hardware Prerequisite: Standard Workstation. (While they run on Basic
stations, 16GB RAM is needed for real-time "Live Update" sessions with
Unity/Unreal).

e Workflow: These tools act as a bridge between the audio files and
Unity/Unreal Engine. Instead of just playing a file, the journalist uses
FMOD/Wwise to set rules, e.g., "If the user walks behind this wall, the sound
of the protest should become muffled."

® Cost: Free for Education and Small Projects (usually free if the project budget
is under $200k).

e Why use it? If the lab is producing complex, walk-through documentaries,
these tools allow for much more realistic sound behavior than Unity or Unreal

can provide on their own.

Dolby Atmos Production Suite (Specialist)

e Format: Desktop software / plugin.

e Platform: macOS (Full suite) / Windows (Renderer only).

e Hardware prerequisite: Standard Workstation (Mac-exclusive for the full
suite; requires high CPU stability for object-based rendering).

e Workflow: The gold standard for cinematic immersive sound. It uses object-
based audio: where every sound (a footstep, a distant siren) is treated as a 3D
object with its own coordinates.

e Cost: Institutional bundles available (approx. 25-seat licenses). Individual
licenses are around $299.

e Why use it? This is included because many mobile devices (tablets and

smartphones) now use Dolby Atmos hardware. Mastering in this format
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ensures that a spatial journalism piece sounds correct when a reader views it

on their personal device without a VR headset.

1.2.3 3D Reconstruction Software

These tools convert field photography and video into navigable 3D digital

environments.

Luma Al (Essential)

e Format: Mobile App (i0S) and Web-based dashboard.
e Platform: Any (runs in browser).
e Hardware Prerequisite:
o Any smartphone for capture
O Basic Station for processing (cloud-based).
e Workflow: A journalist films a scene on their phone and uploads it. Luma
processes it in the cloud using gaussian splatting.
® Cost: Freemium. Free for limited individual use; paid pro tiers available for
faster processing and higher-resolution exports.
e Why use it? It is the easiest way to get an interactive 3D scene onto a news

website quickly.

RealityCapture (Essential)

e Format: Desktop Software.

e Platform: Windows PC Only.

e Hardware prerequisite: High-End Workstation (NVIDIA GPU is a hard
requirement for the reconstruction engine).

e Workflow: High-resolution photogrammetry. It uses hundreds of DSLR photos
to create a "fixed" 3D model that can be measured for forensic accuracy.

e Cost: Free for students/educators through Epic Games.

e Why use it? If the story requires proving the distance between two objects or

the height of a wall, this is the tool used for hard evidence.
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Agisoft Metashape (Optional)

e Format: Desktop Software.
e Platform: Windows, macOS, and Linux.
e Hardware prerequisite:
o Standard Workstation (for small-to-medium datasets)
o High-End Workstation (for large-scale environmental scans).
o Workflow: Traditional photogrammetry.
e Cost: One-time purchase (Perpetual License).
e Why use it? If your lab is exclusively Mac-based, this is your only professional

option for high-fidelity 3D reconstruction.

Nerfstudio (Optional)

e Format: Desktop Software (Command Line Interface).

e Platform: Windows/Linux (Requires advanced coding knowledge).

e Hardware prerequisite: High-End Workstation (Requires an NVIDIA GPU with
high VRAM for training models).

e Workflow: Cutting-edge Al reconstruction.

e Cost: Open Source (free).

e Why use it? Only for MA or PhD level research into the future of 3D

documentation.

1.2.4 Modelling & Animation Software

While 3D reconstruction captures what already exists in the physical world, modeling
allows us to visualize what was (historical reconstruction) or what could be (future
scenarios or abstract data). In journalism, these tools are essential for creating
explainers where the camera cannot go.

Blender (Essential)

e Format: Desktop Software.
e Platform: Windows, macOS, Linux.

e Hardware Prerequisite:
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o Standard Workstation: Prerequisite for general modeling, layout, and
asset creation.
o0 High-End Workstation: Required for complex cycles rendering, physics
simulations, and high-poly sculpting.
Workflow: Students use it to build 3D objects from scratch (e.g., a specific
model of a missile for a conflict investigation). It is the primary tool for low-
poly modeling, creating objects with fewer surfaces so they load instantly on
mobile headsets and web browsers.
Cost: Free & Open Source. No subscription or licensing fees.
Why use it? It is the most versatile tool for a journalism lab. Because it is free,
students can install it on their own laptops without university license
constraints. It has a massive community-driven library of plugins specifically

for importing real-world map data (GIS).

Autodesk Maya / 3ds Max (Specialist)

Format: Desktop Software.
Platform:
o Maya: Windows, macOS, Linux.
o 3ds Max: Windows Only.
Hardware Prerequisite: High-end workstation (requires high VRAM for
viewpoint performance).
Workflow: High-end professional pipelines.
O Maya is the industry standard for rigging and animation, making
characters or objects move naturally.
0 3ds Max is often preferred for architectural visualization,
reconstructing buildings or city streets with high geometric precision.

Cost: Free for Students/Educators. Universities must apply for an ‘institutional

named user subscription’ which provides up to 3,000 seats for free.

Why use it? If the lab intends to produce high-end narrative sequences (e.g.,
a cinematic reconstruction of a historical event), these tools offer more power
than Blender. However, they have a much steeper learning curve and are

generally reserved for MA-level specialization.
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Adobe Substance 3D (Essential)

e Format: Desktop software suite (Painter, Designer, Sampler).

e Platform: Windows, macOS.

e Hardware Prerequisite:

o Standard Workstation (for basic texturing/design)
o0 High-End Workstation (for 3D Capture, high-res "Baking," and Ray-
traced rendering).

e Workflow: Once a 3D model is built in Blender or Maya, it is brought into
Substance Painter. Journalists use it to apply textures like mud, rust, scratches,
or fabric.

® Cost: Included in the Adobe Creative Cloud Higher Education plan. Individual
students can also claim a free personal license with a valid ID.

o If your university already pays for an Adobe Creative Cloud (All Apps)

license for its students or media labs, you already own the Substance
3D suite.

o Even if your institution does not have a site-wide license, individual
students and teachers can often get discounts on the first year.

e Why use it? This is crucial for journalistic integrity. A perfect 3D model looks
like a video game and can make an audience skeptical. Substance allows
journalists to add visual evidence (wear and tear), ensuring a digital
reconstruction of a protest vehicle or a damaged building looks exactly like its

real-world counterpart, maintaining the audience's trust.

1.2.5 Al Tools for Immersive Journalism

In the Immersive Lab, Artificial Intelligence serves as a technical bridge. These tools are
used to automate labor-intensive tasks, such as transcription, 3D texture generation,
and upscaling, allowing journalists to focus on narrative and factual accuracy.

OpenAl Whisper (Essential)

e Format: Open-source Speech-to-Text Model.
e Platform: Web (via API) or Local Desktop (via apps like MacWhisper).

e Hardware Prerequisite:
27


https://www.adobe.com/fr/products/substance3d.html
https://www.adobe.com/creativecloud/plans.html#filter=3dar
https://openai.com/index/whisper/

o Basic Station (Cloud/API)
o0 High-End Workstation (If running the "Large" model locally for data
privacy).
® Workflow: Journalists feed raw audio from interviews or field recordings into
Whisper. It generates highly accurate, time-stamped transcriptions and
translations.
e Cost: Free (Open Source) or pennies per hour via API.
e Why use it? Accurate spatial subtitles. In VR, subtitles must be anchored to
the person speaking in 3D space. Whisper provides the precise timestamps

required to sync text with 3D audio/visuals across 90+ languages.

ElevenlLabs (Essential)

e Format: Generative Al voice platform.

e Platform: Web browser.

e Hardware prerequisite: Basic Station (Web-based).

® Workflow: Used to create high-fidelity narration or to dub a story into another
language. A student can upload a script, and ElevenLabs generates a voiceover
with human-like emotion and cadence.

e Cost: Freemium (free for small projects; paid tiers for commercial use/higher
character counts).

e Why use it? Rapid prototyping & dubbing. Narrating an interactive XR piece
requires constant script changes. ElevenlLabs allows students to update
voiceovers instantly without re-booking a recording studio. It is also the
primary tool for making immersive documentaries accessible to non-English

speaking audiences.

Descript (Essential)

e Format: All-in-one Text-based Editor (Audio & Video).
e Platform: Windows, macOS, and Web Browser.
e Hardware Prerequisite: Standard Workstation (Local video caching and

narrative assembly require 16GB+ RAM). It relies heavily on cloud processing,
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so a stable high-speed internet connection is more important than a top-tier
GPU.

® Workflow: Journalists upload their raw interviews or voiceovers. Descript
automatically transcribes them. To edit the audio, the student simply deletes
or moves text in the transcript; the audio/video file is instantly cut to match.

e Cost: Education/Non-profit Discount available. * Individual students can

apply for an EDU plan (often ~$5-$12/month per user).
o Forinstitutions, Descript offers bulk educational licensing that can be
managed by the IT department for lab-wide access.
e Why use it? It drastically reduces the time-to-edit. For students who are not
professional sound engineers, features like Studio Sound (which uses Al to
make a phone recording sound like it was done in a pro studio) and Filler Word

Removal (instantly deleting all "ums" and "uhs") are game-changers.

What does this mean for the Institution?

e The "Rough Cut" Bridge: Descript is where the story's "Script" is finalized.
Once the narrative is perfect, the student exports the clean audio/video to
Reaper (for 3D spatialization) or Unity (for placement in a 3D scene).

e Collaborative Teaching: Because it is cloud-based, professors can leave
"comments" directly on a student's transcript at a specific timestamp,
making remote feedback much more precise.

e Constraint Note: It is important to teach students that Descript is for Stereo
narrative work. It cannot currently "spatialize" audio for 360-degree VR
(that still requires Reaper). It is the tool for content clarity, while Reaper is

the tool for spatial immersion.

Synthesia (Essential)

e Format: Cloud-based Al Video Generator.
e Platform: Web Browser (Optimized for Chrome).
e Hardware Prerequisite: Basic Station (Web-based).
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e Workflow: Journalists type a script into the platform, select an "Al Avatar" (a
photorealistic digital human), and choose a voice. The Al generates a video of
the avatar speaking the script with perfect lip-sync.

e Cost: Paid enterprise licences available (Standard plans start around $18-

$30/month; institutional "Enterprise" licenses are available for university-
wide deployment).

e Why use it? While a 3D reconstruction of a conflict zone is informative, it can
feel cold or empty. Synthesia allows a student to create a "digital
correspondent” who stands inside the immersive environment to guide the
viewer, providing a human face to the data without needing a physical studio

Oor camera crew.

Runway (Specialist)

e Format: Cloud-based Al Creative Suite (Gen-3 Alpha / Gen-4).

e Platform: Web Browser & iOS App.

e Hardware Prerequisite: Basic Station (Web-based).

e Workflow: Used for "Visual B-Roll." If a journalist is reconstructing a historical
event from the 1920s, they can use Runway’s "Image-to-Video" tool to
animate a single archival photo, turning it into a moving 5-second clip of a
street scene that "feels" like real footage.

e Cost: Freemium. (Free for basic testing; $12-$15/month for a Standard
license that removes watermarks).

e Why use it? Filling the Visual Gaps. In immersive stories, "black holes" (areas
where no visual evidence exists) break the user's immersion. Runway allows
students to generate stylistically consistent "atmosphere" footage—such as
smoke, weather effects, or generic crowd movements—to fill those gaps
ethically while maintaining a distinct visual style that differentiates it from real

evidence.

Journalistic Ethics & The "Synthetic" Label

Because these tools create visuals from scratch, the lab must enforce strict Labeling
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Standards:

1. Watermarking: Any video generated with Synthesia or Runway must be
clearly watermarked or captioned as "Al Generated Simulation" to prevent
misleading the audience.

2. Avatar Transparency: When using Synthesia, it should be made clear that
the "Host" is an Al avatar and not a real journalist, typically through an
introductory disclaimer.

3. Source Integrity: Runway should be used to interpret existing evidence (e.g.,
animating a real photo) rather than inventing fake evidence (e.g., generating

a fake "witness" video).

What does this mean for the Institution?

e Low Hardware Barrier: These are the most accessible tools in the lab.
Because they are cloud-based, a student can work on a $300 Chromebook
and get the same results as someone on a $4,000 workstation.

e Credit-Based Budgeting: Unlike Adobe (flat fee), these tools often use a
"Credit System" (e.g., 10 minutes of video per month). The institution
should look into "Enterprise" plans to ensure students don't run out of
credits mid-semester during final projects.

e Institutional Security: Platforms are SOC2 compliant, meaning they meet
high standards for data protection, a key requirement for university IT

departments.

Topaz Video Al (Essential)

e Format: Desktop enhancement software.

e Platform: Windows, macOS.

e Hardware prerequisite: High-End Workstation (Hard requirement for NVIDIA
GPU and 4GB+ VRAM for upscaling).
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e Workflow: Journalists take low-resolution archival footage (e.g., 1990s news
clips) and use Topaz to upscale them to 4K or 8K.

e Cost: Paid (~¥S299 one-time purchase). Enterprise package discounts are

available.

® Why use it? Resolution matching. When placing old 2D archive footage inside
a high-res 3D reconstruction, the contrast in quality can be jarring and break
immersion. Topaz fills in the missing pixels, making historical evidence look

sharp enough for VR headsets.

Skybox Al by Blockade Labs (Specialist)

e Format: Generative 360-degree Image Generator.

e Platform: Web Browser.

e Hardware Prerequisite: Basic Station (Web-based).

® Workflow: The journalist enters a text prompt (e.g., "A 360-degree panoramic
view of a futuristic smart city square at dusk"). The Al generates a seamless 8K
Equirectangular Image.

e Cost: Paid

e Why use it? Backgrounds/Skyboxes. Instead of building every distant
mountain or city skyline in 3D (which is slow), students use Skybox Al to create
the "horizon" of their scene. This allows them to focus their 3D modeling time

on the core journalistic evidence in the foreground.

Stable Diffusion (Specialist)

e Format: Open-Source Image/Texture Generator.

e Platform: Windows (via Automatic1111 or Forge), Linux. Also available
online.

e Hardware prerequisite: High-End Workstation (Requires local NVIDIA
GPU with 8GB+ VRAM for reliable local generation).

e Workflow: Runs locally on lab hardware to generate or repair 3D
textures.

® Cost: Online: freemium. Offline: free.
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Why use it? Data Sovereignty. For sensitive investigations where data
cannot be uploaded to a cloud (like Runway or Luma), Stable Diffusion

allows the lab to process imagery entirely offline.

Hugging Face (Essential)

Format: Open-Source Model Hub.

Platform: Web Browser (huggingface.co).

Hardware prerequisite:

O Basic Station (Browsing/Cloud)

o High-End Workstation (Running local models).
Workflow: A central repository where students find specialized Al tools
(e.g., deepfake detectors or satellite imagery analyzers).
Cost: Free.
Why use it? It provides access to a vast library of free, niche tools for
investigative journalism, ensuring the lab is not dependent on

expensive, proprietary subscriptions.

Note on Ethics: Any Al-generated content must be watermarked or disclosed within

the experience to maintain journalistic integrity.

The "Red Line" for the Institution

To maintain journalistic integrity, the lab should establish a clear policy: Al is for

"Enhancement" and "Accessibility," not "Invention."

Allowed: Upscaling a blurry video of a real event (Topaz); Translating a
witness's real words (Whisper); Creating an abstract background for a data
visualization (Skybox Al).

Not Allowed: Generating a fake witness face or re-creating a historical event
using purely Al-generated visuals without a factual 3D reconstruction as the

base.
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1.2.6 Data Visualisation Tools

This section covers the conversion of abstract datasets into navigable 3D
environments. The workflow transitions from static 2D visualization to the creation of

3D Data Landscapes. This allows for the spatialization of complex data, such as

economic trends or climate metrics, enabling users to traverse a physicalized
representation of the dataset to better perceive scale, density, and outliers within a

virtual space.

Tableau (Essential)

Format: Data Visualization & Analytics Suite.

Platform: Windows, macOS, Web.

Hardware prerequisite: Standard workstation.

Workflow: Data is imported and analyzed normally. To move into XR, students
use the ‘Immersion Analytics’ extension, which maps data points into a 3D
coordinate system (x, y, z). This allows the dashboard to be viewed in AR/VR
headsets like the Meta Quest or Apple Vision Pro.

Cost: Free for Students/Instructors (Tableau for Teaching program).

Why use it? It is the industry standard for handling massive datasets. Its
extension library allows a single dashboard to be "spatialized" without writing

any custom code.

Flourish (Essential)

Format: Web-based Data Storytelling Tool.

Platform: Basic Station (Web-based).

Hardware prerequisite: Any device with an internet connection.

Workflow: Journalists upload CSV/Excel files into templates like 3D Maps or
3D Earth. These templates extrude data points into 3D spikes or heatmaps that
users can rotate and zoom into on a mobile phone or tablet.

Cost: Free for Newsrooms (via Google News Lab partnership).
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® Why useit? It is the most accessible tool for Scrollytelling. It creates immersive
data experiences that work on standard smartphones, ensuring a story

reaches a wide audience beyond those with VR headsets.

Google Analytics (Essential)

e Format: Web Analytics & Audience Insights Platform.

e Platform: Basic Station (Web-based).

e Hardware Prerequisite: Standard Workstation with internet access; low
resource demand.

e Workflow: Integration of tracking scripts into digital journalism outputs
(WebXR, Sketchfab, or CMS). Data is harvested to measure audience reach,
dwell time, and engagement. For advanced reporting, data can be exported to
Looker Studio or Microsoft Power Bl for multi-source visualization.

® Cost: Free (Standard GA4 license).

® Why use it? It is the global industry standard for measuring the "Impact" of
digital stories. It allows students to move from simply publishing content to
understanding audience behavior—a critical competency in modern

newsrooms.

Specialist Note: Microsoft Power Bl While Google Analytics provides the raw audience
data, Power Bl is recommended as a Specialist Alternative for advanced Data
Journalism. It is particularly effective for institutions already integrated into the
Microsoft ecosystem.

Specialist Note: Sigma Computing > Workflow: A cloud-native alternative to Power B
that uses a familiar spreadsheet-like interface. It allows journalists to analyze millions
of rows of data using standard Excel formulas without needing to learn SQL or DAX.
Why use it? It is ideal for collaborative investigations. Multiple journalists can work on
the same "Workbook" simultaneously, making it the most efficient tool for team-based
data reporting.

Audience CRM & Engagement Companion Tool: HubSpot (Essential)

e Format: Customer Relationship Management (CRM) and Marketing
Automation.

e Platform: Cloud-based (Browser-access).
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e Hardware Prerequisite: Standard Workstation; requires internet connectivity.

o Workflow: Integrates directly with GA4 via the "Measurement ID" to connect
website traffic with specific user identities. It is used to create sign-up forms,
newsletters, and lead-capture tools for digital stories. While GA4 tracks what
is happening, HubSpot identifies who is engaging, allowing the newsroom to
build a permanent, loyal community of subscribers.

e Cost: Free Tier available (Basic CRM & Email); Professional tiers vary by
institution.

e Why use it? It shifts the lab from "one-off" publishing to "Sustainable
Journalism." By capturing first-party data (emails/preferences), students learn
to manage an audience over time—a critical skill for modern, independent

media outlets and EU-funded project dissemination.

Python (Specialist)

e Format: Programming Language for Data Science.

e Platform: Windows, macOS, Linux.

e Hardware prerequisite:

o Standard Workstation (General scripting)
o0 High-End Workstation (Data-to-3D workflows and Al training).

e Workflow: Using libraries like Pandas (for cleaning) and pygltflib or PyVista (for
3D generation), students write scripts that turn raw data into a 3D object file
(.glb). This file is then imported into Unity or A-Frame to become part of a
larger immersive story.

® Cost: Free & Open Source.

® Why use it? This allows for the creation of completely custom, forensically
accurate data environments that commercial templates cannot replicate. Off-
the-shelf tools are limited to pre-made templates. Python allows journalists to
create forensic 3D models of data, such as a 3D reconstruction of a building's
structural stress or a complex terrain map, that are technically accurate to the

millimeter.
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1.2.7 Collaboration & Workflow Platforms

This section covers the management of interdisciplinary teams (journalists,
developers, and designers) and the versioning of complex 3D project files. Effective
workflow planning ensures that narrative goals remain aligned with technical

development throughout the production cycle.

GitHub (Essential)

e Format: Version control & code hosting platform.

e Platform: Web-based and desktop app (Windows/macOS).

e Hardware Prerequisite:

O Basic Station (Cloud)
O Standard Workstation (For managing large LFS immersive
repositories).

o Workflow: Primarily used for Unity or WebXR projects. As students write code
or change project settings, they commit those changes to GitHub. This allows
multiple people to work on the same 3D scene without overwriting each
other's work and provides a safety net to revert to previous versions if a
project breaks.

® Cost: Free for Students (via the GitHub Student Developer Pack).

e Why use it? It is the global standard for software development. For a
journalism lab, it acts as the archive for all technical assets, ensuring that

projects can be maintained or updated by future cohorts of students.

Miro (Essential)

e Format: Online collaborative whiteboard.
e Platform: Web browser and tablet app.
e Hardware Prerequisite: Basic Station (Web-based).; highly effective on

touchscreens/tablets.
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e Workflow: Used in the pre-production phase. Teams use it to map out user
journeys (e.g., Where does the reader go first in the VR scene?) and to create
spatial storyboards that show the relationship between 2D text and 3D space.

e Cost: Free for Education (Verified students/educators receive the education

plan with unlimited boards).
e Why use it? It bridges the gap between traditional journalists and technical
designers. It provides a visual space where everyone can brainstorm the

structure of an immersive story before a single 3D model is built.

Notion (Specialist)

e Format: All-in-one workspace and wiki.

e Platform: Web, desktop (Windows/macOS), and mobile.

e Hardware prerequisite: Basic Station (Web/App-based).

® Workflow: Teams use it to store interview transcripts, research links, ethical
guidelines, and technical ‘how-to’ guides for the lab’s specific equipment.

® Cost: Free personal pro plan for students (using a university email).

e Why use it? It is highly effective for project documentation. Immersive
projects involve many moving parts (audio files, 3D models, data sources);
Notion keeps all these disparate elements organized in one searchable

location.

Trello (Optional)

e Format: Kanban-style project management app.

e Platform: Web, mobile, desktop.

e Hardware Prerequisite: Basic Station (Web-based).

e Workflow: A visual board where tasks (e.g., Record interview, model building,
test VR build) are moved from "To Do" to "Doing" to "Done."

® Cost: Freemium (Free for up to ten-person teams).

e Why use it? It is the simplest tool for keeping a production on schedule. While
Notion can also track tasks, Trello’s card system is often more intuitive for

students to see the immediate status of a project at a glance.
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Specialist Note: Slack & Asana For high-complexity marketing or multi-partner
campaigns, Asana may be used as a more robust alternative to Trello for detailed
milestone tracking. Additionally, Slack is recommended for real-time team
communication and file-sharing to reduce internal email friction. Both integrate
natively with Trello and Notion to create a unified newsroom ecosystem.

1.2.8 Visual Identity & UI/UX Design

Figma (Essential)

e Format: Interface design and prototyping tool.

e Platform: Web-based.

e Hardware prerequisite: Basic Station

e Workflow: Journalists use Figma to design the overlays of an immersive story,
such as the menus, buttons, and text captions that appear on top of a 3D
scene. These designs can then be exported directly into Unity or A-Frame.

e Cost: Free for Education (Verified students/educators get the Professional plan

for free).

Why use it? It prevents ‘design by accident’. By prototyping the interface in Figma first,
students can test how readable their text is and how intuitive their buttons are before
committing to the time-intensive process of 3D development.

Canva (Essential)

e Format: Web-based Graphic Design platform.

e Platform: Basic Station Browser-based (Windows/macOS/Linux).

e Hardware prerequisite: Basic Station

o Workflow: Used for the rapid creation of "Dissemination Assets"—social
media headers, project pitch decks, and digital posters. It allows non-designers
in the marketing module to produce professional-grade visual branding for
their journalism projects.

e Cost: Free for Education (Verified students/educators get the Professional plan

for free).
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Why use it? It is the most efficient tool for "Story Promotion." It ensures that high-tech

lab outputs (like VR or Spatial Audio) are matched by high-quality visual marketing to

reach a wider audience.

1.2.9 Performance Optimisation

In immersive journalism, optimization is a prerequisite for both accessibility and user

safety. High-fidelity 3D reconstructions often exceed the processing limits of mobile

VR headsets or standard smartphones. Failure to maintain a consistent frame rate

(typically 72—90 FPS for VR) can result in judder, which causes physical motion sickness

and breaks the narrative experience. These techniques allow complex stories to

remain performant on consumer-grade hardware.

Technique Workflow Why Use It?

LOD Swaps high-poly models | Prevents GPUs from crashing in

Systems for low-poly versions | large-scale environments (e.g., city
based on user distance. blocks).

GPU The GPU '"repeats" one Drastically reduces "Draw Calls," the

Instancing geometry calculation for | main bottleneck for mobile VR.
hundreds of identical
objects.

Texture Only loads high-res | Saves Video RAM (VRAM) and

Streaming textures when they are in prevents crashes on mid-range
the user'simmediate view. | devices.
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Occlusion Disables rendering for | The most effective way to reduce
Culling objects hidden behind | GPU workload and maintain frame
other objects (e.g., walls). rate.
Light Shadows are "painted" | Allows mobile headsets to show
Baking onto  textures during photorealistic lighting without the
production rather than processing cost.
calculated live.
Mesh Simplifies complex 3D | Shrinks file sizes so stories can be
Decimation | scans (photogrammetry) | distributed online or via WebXR.
to reduce polygon counts.
Atlas Combines multiple small Reduces the number of times the
Texturing textures into one large | computer looks up files, speeding up
"Atlas" image file. the experience.
Foveated Uses  eye-tracking to (Specialist) Provides a massive
Rendering render only the wuser's | performance boost for hyper-
focal point in high detail. realistic scenes.

1.2.10 Post-Production & 360° Assembly

These tools are used to convert raw, distorted "dual-fisheye" footage into a usable

spherical format or a standard "flat" video for social media.

Insta360 Studio (Essential)

Format: Desktop Software.
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Adobe

Hardware Prerequisite: Standard Workstation.

Workflow: The proprietary "Stitcher." It takes the two separate video files
from the X3/X4 lenses and fuses them into a single, seamless 360° sphere. It
also applies "FlowState" stabilization to remove camera shake.

Why use it? You cannot edit raw 360 files in standard video software without
processing them here first. It is the mandatory first stop for all 360 field
reporting.

Cost: Free (Proprietary to Insta360 hardware).

Premiere Pro & GoPro FX Plugin (Essential)

Format: Desktop Software + Plugin.

Hardware Prerequisite: Standard Workstation (Requires high VRAM for 8K
playback).

Workflow: The "Assembler." While Premiere handles the timeline, the GoPro
FX Reframe Plugin allows students to "film after the fact." They can pan, tilt,
and zoom within the 360° sphere to create a traditional 16:9 video with
impossible camera moves.

Why use it? Most news consumers still watch "flat" video. This workflow
allows a single reporter to capture everything and then "direct" the camera in
post-production to follow the action perfectly.

Cost: Part of Adobe Creative Cloud (Institutional License). Plugin is free.

Mistika VR (Specialist)

Format: Desktop Software.

Hardware Prerequisite: High-End Workstation.

Workflow: Advanced stitching for professional rigs (Insta360 Titan/Pro 2). It
uses optical flow technology to fix stitch lines where objects are too close to
the camera.

Why use it? Use this for high-fidelity MA projects where the automatic
stitching in Insta360 Studio isn't clean enough for professional exhibition.

Cost: Subscription-based (€50—€70/month or educational bundles).
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Insta360 Stitcher (Specialist)

e Format: Desktop Software (High-Performance).

e Platform: Windows, macOS.

e Hardware Prerequisite: High-End Workstation (Essential). Because it
processes 8 to 11 streams of 4K/8K video simultaneously to create a single 11K
file, it requires maximum VRAM and CPU threads.

o Workflow: Used exclusively for the Insta360 TITAN and Pro 2. It performs the

initial "Stitch" of the high-bitrate RAW files. Unlike the "Studio" version, it
allows for per-lens exposure calibration and optical flow adjustments to
ensure the highest cinematic quality.

® Why use it? This is the only way to output the 11K resolution required for high-
fidelity headsets like the Varjo XR-4.

® Cost: Free (Proprietary to Pro-tier hardware).

1.2.11 Specialized Imaging & Tour Assembly

Adobe Lightroom (Essential)

e Format: Desktop Software / Mobile App.

e Hardware Prerequisite: Standard Workstation.

e Workflow: The "Digital Darkroom." Used to process the "RAW" (.DNG) files
from the Ricoh Theta Z1. Journalists use it to merge multiple exposures into a
single High Dynamic Range (HDR) image, ensuring that both bright windows
and dark shadows are visible in a 360° scene.

e Why use it? 360° cameras often struggle with lighting. Lightroom is the
industry standard for ensuring "journalistic clarity" and color accuracy before
the image is used in a virtual tour or 3D model.

e Cost: Included in Adobe Creative Cloud (Higher Education plan).

Matterport (Essential)

e Format: Web-based Platform / Mobile App.

e Hardware Prerequisite: Any (Cloud-based processing).
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e Workflow: The "Virtual Tour Builder." Students upload 360° photos (from the
Ricoh Z1) to Matterport, which uses Al to "stitch" them into a navigable 3D
digital twin.

e Why use it? It is the standard for "Spatial Real Estate" and investigative
reporting (e.g., documenting the interior of a forensic site). It allows readers
to "walk through" a location on a smartphone or headset with zero coding
required.

® Cost: "Free" tier for 1 active space; Professional "Starter" plans for university

departments allow for multiple active "Spaces."

1.2.12 Research & Qualitative Analysis

NVivo (Essential)

e Format: Computer-Assisted Qualitative Data Analysis Software (CAQDAS).

e Platform: Windows and macOS (Desktop Installation).

e Hardware Prerequisite: Standard Workstation; requires moderate CPU for
processing large text or media databases.

e Workflow: Used to organize and analyze non-numerical data such as interview
transcripts, focus group recordings, social media comments, or archival
documents. Students "code" themes within the data to identify patterns,
sentiment, and recurring narratives for investigative reporting.

e Cost: Paid (Significant Institutional/Educational discounts available).

e Why use it? Essential for In-depth Investigative Journalism and academic
rigor. It allows students to move beyond anecdotal evidence to structured,
"evidence-based" storytelling. Specialist Note: ATLAS.ti is a robust alternative
to NVivo, offering similar functionality for qualitative analysis. It is particularly
noted for its intuitive visual "mapping" of themes and is often preferred by
researchers who prioritize a more graphical representation of data

relationships.
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1.3 Distribution & Publishing Platforms

This section defines the outputs of the lab. Every project must be optimized for one of

these three primary distribution channels.

1.3.1 WebXR (Essential)

Itis used to turn 3D models and spatial data into interactive links that anyone can open

in a mobile or desktop browser.

Type: High-accessibility immersive web publishing.

Hardware Prerequisite: Standard workstation.

Workflow: A journalist finishes a scene in a framework like A-Frame or Unity.
They then use a Standard Workstation to optimize the assets (lowering poly-
counts) and upload the code to a web server. The audience simply clicks a URL
to enter the story.

Why use it? To remove the app barrier. In journalism, speed and accessibility
are key; WebXR ensures the audience can view the story instantly without

downloading external software.

1.3.2 Sketchfab (Essential)

It is used for hosting individual 3D objects, such as a scanned weapon, a piece of
forensic debris, or a cultural artifact, that the audience can rotate and inspect.

Type: Object-based 3D asset hosting & annotation.

Hardware prerequisite: Standard workstation (for upload/optimization).
Workflow: After a 3D model is created on a High-End Workstation (using
photogrammetry), it is uploaded to Sketchfab. The journalist then adds
annotations (clickable text markers) that explain specific details or evidence
on the 3D model.

Price: education packages available

Why use it? For hyper-transparency. It allows the reader to play the role of a
forensic analyst, inspecting the 3D evidence personally to verify the journalist's

claims.
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1.3.3 Social VR / VRChat (Specialist)

It is used for community engagement, where journalists host live guided tours of a
virtual environment or hold interactive press conferences.

e Type: Multi-user Collaborative Presence.

e Hardware prerequisite: High-End workstation (to compile and test complex
social worlds).

e Workflow: The world is designed in Unity on a High-End Workstation to
ensure it can handle multiple users (avatars) simultaneously. Once published,
the journalist uses a Standard Workstation (or a VR headset) to moderate the
live event within the virtual space.

e Why use it? To foster shared witnessing. It allows an audience to not just see
a story, but to discuss it together inside the environment, creating a sense of

community around an investigation.

1.3.4 Native App Stores (Specialist)

Reserved for long-form, prestige immersive documentaries. These are the VR
equivalents of a feature-length film or an investigative special.

e Type: High-fidelity standalone application.

e Hardware Prerequisite: High-end workstation.

o Workflow: Because these apps require full local installation and high-
resolution textures, the entire development, packaging, and build process
must happen on a High-End Workstation to prevent crashes.

e Why use it? For total Immersion. It offers the highest possible visual and audio
fidelity, making it the choice for deeply emotional or complex narratives that

require  the user's undivided attention for 20+ minutes.
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2. Competences Needed

2.1 Faculty Competences

Faculty act as the bridge between how it works and why it matters. They do not need
to be developers, but they must be Spatial Literate.

2.1.1 Immersive Journalism Foundations (Essential)

Ethical Decision-Making: Ability to support students in navigating dilemmas
unique to immersion (e.g., when is a 3D reconstruction of a crime scene "too
real"?).

The Critical Seminar: Facilitating the empathy machine debate, critiquing the
power of presence vs. the risk of digital voyeurism.

Editorial Authority: Helping students move from "cool” tech demos to stories

that meet established journalistic standards for truth and public interest.

2.1.2 Technical Awareness for Supervision (Essential)

Functional Tech Stack: A working knowledge of how VR/AR/360° video,
spatial audio, drones, and WebXR interact. They must know what each tool is
capable of.

Editorial-to-Technical Translation: The ability to look at a student's story goal
and suggest the right technical workflow (e.g., "This story needs
photogrammetry, not 360-video").

Staff Collaboration: Acting as the liaison between the student's creative vision

and the Technical Staff’s lab protocols.
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2.1.3 Audience & Accessibility Awareness (High)

Spatial Legibility & Visual Inclusivity

e Spatial Subtitles & Directional Captions: Unlike traditional flat subtitles,
spatial subtitles must include directional indicators. If a source is speaking
behind the user in 360°, the text must either "halo" the user's field of view or
appear near the source in the 3D space to provide context for D/deaf or hard-
of-hearing users.

e Color-Blind Safe Shaders: Faculty must guide students to use shaders (code
that dictates how a surface looks) that don't rely solely on color to convey
meaning. For example, using patterns or textures in a 3D data map so that a
‘red’ danger zone is also ‘hatched' or ‘bumpy' for a color-blind user.

e Contrast-Checked Palettes (WCAG 2.2 Aligned): Ensuring Ul elements, like
text menus or data labels, maintain high contrast against the unpredictable
backgrounds of a 3D environment. Faculty should teach the use of backplates
(semi-opaque boxes behind text) to guarantee legibility regardless of where

the user looks.

Physical & Mobility Accessibility

e Seated-Mode Optimization: Ensuring that all interactive elements are
reachable within a 1-meter bubble. This allows users with limited mobility or
those in a seated environment (like a wheelchair or a train) to experience the
full narrative without needing to stand or reach for the floor.

e One-Controller/Hand-Tracking Fallbacks: Supporting one-handed play. If a
story requires two-handed interactions, it excludes many users. Faculty should
encourage students to design for Leap Motion or hand-tracking where

gestures can replace complex button combinations.

Vestibular Comfort (Motion Sickness Prevention)

® Locomotion Options: A major accessibility barrier in VR is motion sickness.

Faculty must insist on teleportation options as a default, rather than smooth
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locomotion (joystick walking), to accommodate users with sensitive vestibular
systems.

Frame Rate Consistency: Understanding that a drop in frame rate (lag) is an
accessibility failure that causes physical illness. Faculty must ensure students
optimize their projects on High-End Workstations to maintain a comfortable

90Hz+ frequency.

Cross-Modal Cues

Haptic Reinforcement: For users with visual impairments, important narrative
cues shouldn't just be visual. Faculty should teach students to use controller

haptics (vibrations) or spatial audio pings to guide the user's attention.

2.1.4 Ethical & Synthetic Media Awareness (Essential)

Fact-Checking in Immersive Contexts: Faculty must be able to supervise the
verification of spatial evidence. This includes knowing how to verify that a 3D
point cloud or 360-degree image hasn't been deceptively edited (synthetic
additions or removals).

Al Content Transparency: The ability to enforce strict labeling standards. If a
student uses Generative Al to reconstruct a voice from a transcript or create a
3D skybox, faculty must ensure this is disclosed to the audience to maintain
journalistic trust.

Deepfake Literacy: Understanding the mechanics of synthetic media to help
students identify and debunk visual misinformation within the immersive

space.

2.1.5 Future-Readiness (High)

Tracking Emerging XR Tools: Faculty must stay updated on shifts in the
industry (e.g., the move from manual photogrammetry to Al-driven Gaussian

Splatting).
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Assessing Journalistic Suitability: Not every new tech is good for news. Faculty
must be able to critically assess if a new tool (like a specific Al "video-to-3D"
app) meets the lab's standards for accuracy and data privacy before it is
integrated into the curriculum.

Adaptive Curriculum Design: The ability to pivot teaching modules as
hardware cycles evolve (every 18—-24 months) without losing the core editorial

foundations.
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2.2 Student Competences

The lab follows a scaffolded learning model. BA students focus on the foundations of
capture, while MA students focus on the architecture of experience.

2.2.1 BA Level: Foundational Spatial Literacy

At the undergraduate level, the goal is to master the basics of immersive data
gathering. The focus is on moving from "flat" thinking to "spatial" thinking.

e Ethical Basics & The Power of Presence: Understanding the responsibility of
placing a viewer in a sensitive location. Students must learn to identify the risk
of digital voyeurism and apply basic informed consent protocols for sources
captured in 360°.

e Introductory Immersive Literacy: Developing spatial Literacy, the ability to
read and write stories using depth, scale, and proximity.

e Basic Storytelling & Audience Awareness: Mastery of 360° capture (handling
the nadir/zenith) and directing attention using spatial audio cues. This includes
basic Accessibility Awareness (WCAG contrast and seated-mode testing).

e Simple WebXR Prototypes: Using ‘low-code’ tools to create interactive
stories.

e Single-Surface Projection Operation: Learning the basics of the Ilab's
"headless" VR environment. Students must be able to calibrate and run a
single-wall projection for editorial reviews.

e Foundational Future-Readiness: Cultivating a growth mindset toward

technology.

2.2.2 MA Level: Advanced Experience Architecture

Graduate students manage the complex intersection of code, ethics, and high-fidelity
hardware.

e Advanced Ethical Evaluation: Navigating complex dilemmas like the ‘Uncanny
Valley" in Al-driven reconstructions, biometric data privacy, and the

psychological calibration of high-intensity immersive scenes.
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Complex Immersive Narrative Design: Moving from linear video to branching
narratives and "Digital Twins." MA students design experiences where the user
is an active participant in the investigation.

UX-Driven WebXR/VR Structures: Designing intuitive User Interfaces (Ul)
within a 3D space. Students must ensure that navigation is seamless and
adheres to accessibility standards without breaking narrative immersion.
Projection Room Design: Moving beyond single-surface use to spatial
mapping. Students learn the physics of light and alignment required for multi-
surface "CAVE" environments.

Interdisciplinary Teamwork: Acting as the project lead who bridges the gap
between technical staff (coders/modelers) and field reporters. They must be
able to translate editorial needs into technical workflows.

Future Innovation & Tool Evaluation: The ability to beta-test the future. MA
students critically assess new tools (e.g., Gaussian Splatting vs.
Photogrammetry) and determine if they are journalistically suitable based on

accuracy, cost, and ethics.
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2.3 Technical Staff Competences

The technical staff ensure that the high-turnover environment remains functional and

safe.

2.3.1 Lab Operations & Maintenance (Essential)

Booking & Inventory Management: Oversight of the lab’s equipment lending
library. Staff must manage the booking system for headsets, 360° cameras,
and Mocap suits, ensuring gear is checked for damage upon return.

Firmware & Device Upkeep: Using MDM (Mobile Device Management)
software to push security updates and software patches to a fleet of 20+

headsets simultaneously to ensure zero downtime during teaching.

Hygiene & Sanitization: Implementing strict medical-grade cleaning (UVC light
boxes and alcohol-free wipes) to maintain equipment longevity and user
safety.

2.3.2 Workflow & Storage Management (Essential)

Version Control (GitHub/LFS): Enforcing "Safe Saving" protocols. Staff guide
students in using Git Large File Storage to prevent the corruption of massive
Unity or Unreal project files.

The Backup Pipeline: Managing the 10GbE NAS (Network Attached Storage)
and ensuring automated, redundant backups of all student investigations to
prevent catastrophic data loss.

GDPR & Privacy Compliance: Ensuring all biometric data (eye-tracking, gait, or
heart rate) is anonymized at capture and stored according to university data-

sovereignty policies.

2.3.3 Safety & Space Management (Essential)

VR Room Safety: Establishing and enforcing "Guardian" boundaries and the

"Spotter" Protocol (ensuring no one is immersed without a physical observer).
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Motion-Sickness Protocols: Staff must monitor project performance. They
ensure students maintain a consistent 90Hz+ frame rate and provide technical
guidance on "comfort modes" (teleportation vs. smooth locomotion) to
prevent audience nausea.

Accessibility Support: Technical implementation of faculty-led accessibility
goals. This includes helping students set up directional captions, contrast-

checked shaders, and re-centering tools for seated users.

2.3.4 Specialist Technical Support (High)

Multi-Projector Alignment: Mastering the physics of light for the
CAVE/Projection Room. Staff are responsible for edge-blending and color-
calibrating multiple projectors to create a seamless immersive environment.

WebXR/VR Publishing Support: Acting as the final "Technical Gatekeeper."
Staff assist students in the deployment phase—optimizing 3D assets for

WebXR or packaging "prestige" apps for Native App Stores.
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3. Health and Safety

3.1 General Studio Safety (Essential)

Before a single headset is turned on, the physical environment must be secured. This
is about preventing the "unforced errors" that lead to equipment damage or personal
injury.

Trip Hazards & Physical Obstructions

The most common injury in an XR lab isn't a tech failure; it's a trip.

o Cable Management: All cables (especially tethered VR links and workstation
power) must be secured using Cable Ramps or high-visibility gaffer tape in
high-traffic zones.

o Tethered Safety: If a headset is tethered to a PC, the use of Retractable Ceiling

Pulleys is mandatory to keep cables off the floor.

Sign-Out Systems & Asset Tracking

The lab functions on a "Trust but Verify" model.

e Digital Inventory: All equipment is tracked via an asset management system
(e.g., Chegroom or Connect2). No gear leaves the lab without a digital
timestamp and a student ID scan.

o Condition Checks: Upon return, students must perform a "Quick-Scan" of the
gear (lenses, cables, sensors) in front of the technical staff. Damaged gear must

be logged immediately to trigger the university's insurance or repair protocol.

Occupancy Limits & Traffic Flow

Maximum occupancy is determined by the Activity Mode to ensure safe egress and
prevent physical collisions during immersion.
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Activity Mode

Minimum

Space Metric

Logic / EU Standards

Workstation

Mode

5m? per person

Aligns with standard EU office/lab density

for seated tasks.

Standing/Seated

7m? per person

2m x 2m reach area + 3m?

VR circulation/supervision space.
Active Room- | 12m? per | 3m 3m Play Zone + 1.5m perimeter buffer.
Scale person

e Legal Maximum: Regardless of the above, the lab will strictly adhere to the

capacity limit posted by the University Fire Marshal based on exit widths and

ventilation.
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3.2 VR/AR Safety

In a journalism lab, students are often distracted by the narrative content; these

protocols act as the guardrails for their physical well-being.

3.2.1 Boundary Configuration

The 50cm Swing Radius Rule: Digital boundaries (Guardian/Chaperone) must
be drawn at least 50cm inward from any solid object (walls, desks, or pillars).
This distance accounts for the length of a student’s arm plus the controller,
providing a physical buffer during fast movements.

The "Arm’s Length" Test: After drawing a boundary, students should stand at
the very edge of the digital line and reach out. If they can touch the physical
wall, the boundary is too close and must be redrawn.

Passthrough Awareness: For Quest 3/Varjo users, "Space Sense" or
"Passthrough" must be enabled. This allows the headset to overlay a 3D

outline of any person or furniture that enters the user's play zone in real-time.

3.2.2 Supervision Protocols

The Mandatory Spotter (1:1 Ratio): No student may engage in "Room-Scale"
movement without a designated peer Spotter. The Spotter stands outside the
play zone to act as the user's "eyes" in the real world, providing verbal cues or
a gentle shoulder tap if the user approaches a physical hazard.

Mandatory Live Casting: Every active VR session must be streamed (cast) to a
secondary monitor. This allows faculty to monitor the "frame-rate" and the
student's perspective. If the feed looks laggy or the student is spinning too fast,
the supervisor can intervene before motion sickness sets in.

Emergency "Stillness" Command: Supervisors use a calm "Emergency Stop"
command. Upon hearing it, the user must close their eyes and stand still rather
than ripping the headset off. This prevents the "flash-blindness" and

disorientation that often leads to falls during a sudden exit.
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3.2.3 Motion Sickness & Fatigue Management

e The 20-20-20 Rule (Eye Fatigue): Visual strain occurs because the eyes are
locked at a fixed focal distance. Every 20 minutes, users must remove the
headset and look at a real-world object 20 feet (6 meters) away for at least 20
seconds. This resets the eye muscles and prevents VR headaches.

e Graduated Session Limits: To build ‘VR legs’ without burnout, the lab enforces
strict time caps based on experience level:

O Beginners: 10-15 minutes max per session.

O Advanced Users: 45 minutes max, followed by a mandatory 15-minute
physical break (no screens/phones).

O Note: Total immersion time should not exceed 2 hours per day to
avoid long-term disassociation or balance issues.

o The ‘Heroism-Free’ Policy: If a student feels warm, dizzy, or nauseous, they
must remove the headset immediately. Never power through symptoms;
doing so trains the brain to associate the lab with illness, making future use

impossible.
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3.3 Drone Safety (EASA)

All drone operations within the lab and in the field must comply with EASA Regulation
(EU) 2019/947. The lab treats drones not as cameras, but as aircraft operating in
shared airspace, with corresponding legal and safety responsibilities.

3.3.1 Operator Training & Registration (A1/A3 License)

Legal flight requires a combination of the right hardware and a licensed pilot.

e Class Marking (C0—C4): All lab drones must bear a valid EU Class Identification
Label.
O Note: Legacy drones (pre-2024) without a label are restricted to A3
operations (far from people) unless they weigh under 250g.
e Remote Pilot Certificate: Students must hold a valid A1/A3 or A2 certificate
before they are permitted to sign out equipment.
e Operator Registration: The Lab’s Operator ID must be uploaded into the

drone's software (Remote ID) and physically attached to the chassis.
Note on legacy drones:

Drones placed on the market before 2024 without a class label are restricted

to A3 operations (far from people) unless they weigh under 250 g.

3.3.2 Weather & Airspace Checks

Before every takeoff, the pilot-in-command must perform a digital site survey:

® Geo-Zone Verification: Use an approved NAA app to confirm the area is not a
"No-Fly Zone" (e.g., near airports or sensitive infrastructure).

e Weather Ceiling: Flights are prohibited in rain, fog (which breaks Visual Line of
Sight), or wind gusts exceeding 25 km/h.

e The 120m Limit: Drones must never exceed 120 meters (400ft) above ground

level.
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3.3.3 Risk Assessment

To ensure the safety of uninvolved persons (people not part of the film crew):

e The Horizontal Buffer: You must maintain a horizontal distance from
uninvolved persons that is at least equal to the drone's current altitude.

O Example: If you are flying at a height of 30 meters, you must be at least
30 meters away horizontally from any person.

e No Overflight of Crowds: Regardless of altitude or drone class, flying over
"assemblies of people" (festivals, protests, busy markets) is strictly prohibited
under the Open Category.

e Visual Line of Sight (VLOS): The pilot must maintain direct, unaided visual
contact with the drone at all times. Using the screen as the only point of

reference is a safety violation.

3.3.4 Standard Risk Assessment Workflow (SORA-Lite)

Journalism often requires flying in "Specific" contexts. We follow a simplified version
of the SORA - Specific Operations Risk Assessment (see appendix A) for every shoot:

e Ground Risk: Identify "Uninvolved Persons." In the Open Category, you must
never fly over assemblies of people (crowds). For A2/A3 operations, maintain
a minimum horizontal distance of 30-50 meters from bystanders.

e Visual Line of Sight (VLOS): The pilot must maintain direct, unaided visual
contact with the drone at all times. Using a smartphone screen as the primary
way to navigate is a safety violation.

e The EASA Pre-Flight Checklist (appendix B): Every flight must begin with a
physical "Walk-Around" check (propellers, battery seating, and compass
calibration) and a 30-second "Hover Test" at 2 meters altitude to ensure flight

stability before proceeding.

Disclaimer: Staff and students must check individual national aviation laws (e.g.,
France's AlphaTango or Germany's LBA) before any off-campus field reporting.
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IMPORTANT: Regulatory & Institutional Compliance Disclaimer

Notice to Faculty and Students: > The Mission Plan and Pre-Flight
Checklist provided in this manual are based on Industry Best Practices
for journalistic aerial capture. However, these documents are for
informational and educational purposes only.

e Institutional Oversight: This plan does not replace the specific
Health & Safety (H&S) or Risk Assessment protocols required
by your specific University or Research Institution.

e Governmental Regulation: All flight operations must comply
with local and national civil aviation authorities (e.g., EASA in
the EU, CAA in the UK, ULC in Poland).

e Mandatory Research: Users are responsible for conducting
their own up-to-date research regarding "No-Fly Zones," pilot
licensing requirements, and data privacy laws (GDPR) related
to aerial surveillance in their specific region.

The iStream Lab assumes no liability for flight operations conducted
outside of official legal and institutional frameworks.
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3.4 Projection Room Safety

3.4.1 Secure Mounting & Secondary Safety

e Double-Point Suspension: All projectors must be secured with a primary
ceiling mount plus a secondary steel safety tether.

e Clearance: Maintain a 50cm "Thermal Zone" around all exhaust vents.

e Beam Height: Projectors must be mounted so the lens is at least 2.2m above

floor level, preventing direct retinal exposure.

3.4.2 Emergency Procedures

o Master Kill-Switch: A clearly labeled Emergency Power Off (EPO) switch must
be accessible to cut all power to the racks in case of electrical fire or smoke.
e Fire Suppression: The room must be equipped with a CO2 or Clean Agent

extinguisher.
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3.5 Ethical & Psychological Safety

Immersive journalism can be a trauma trigger. Because the brain processes VR as a

lived experience rather than just a viewed one, a higher standard of care must be

applied.

3.5.1 Informed Consent & The Right to Withdraw

The "Lived Experience" Disclosure: Participants must be informed that VR can
create ‘Source Monitoring Errors’, where the brain may later struggle to
distinguish between a virtual memory and a real one.

The Continuous Consent Loop: Consent is not a one-time signature. Users
must be reminded that they have the Right to Withdraw at any second. In VR,
withdrawing means closing your eyes or removing the headset immediately,
no questions asked.

Participant Agency: If a student is filming a 360° interview, the subject must
be told exactly where the camera is and that it captures everything in the

room. There is no off-camera in 360°.

3.5.2 Managing Hyper-Real & Distressing Content

Avoiding the "Gawker" Effect: Students must justify the use of ‘hard’ content
(e.g., war zones, grief, or trauma). If the immersion does not add journalistic
value beyond shock factor, it should be edited or abstracted (e.g., using 3D
illustrations instead of photorealistic blood).
Multi-Layered Content Warnings: Before a user puts on a headset, they must
receive:

O Written Warning: On the project description.

o Verbal Warning: From the lab supervisor.

O In-Engine Warning: A "Splash Screen" inside the VR world before the

distressing scene begins, requiring a physical button press to "Enter."
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3.5.3 Cultural Sensitivity & Representation

Stereotype Prevention: Virtual environments must be vetted to ensure they
do not rely on cultural tropes. Photogrammetry (3D scanning) of sensitive
cultural sites must be done with local permission and oversight.

The Body Swap Ethics: If a project uses "Embodied Avatars" (making the user
inhabit a different body), students must consider the ethics of "Digital
Brownface" or gender-swapping. These features should only be used if they

serve a specific, critical journalistic purpose.
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3.6 Ethical, Legal, and Research Procedures

This section defines the mandatory documentation required for any project involving

human participants or the collection of user data.

3.6.1 Informed Consent & Lab Regulations

Before any equipment is powered on, participants must sign two foundational

documents:

e Informed Consent Form: A clear disclosure of the project’s intent, potential

risks (nausea, emotional distress), and the "Right to Withdraw" at any time

without penalty.

e Lab Code of Conduct: A signed agreement to adhere to the supervision rules,

hygiene protocols, and hardware handling guidelines defined in Section 3.1.

3.6.2 Standardized Evaluation Questionnaires

To produce scientifically valid research in journalism and HCI (Human-Computer

Interaction), students must use the following industry-standard tools:

Acronym | Full Name Purpose
SSQ Simulator Sickness | Measures  nausea, eye strain, and
Questionnaire disorientation (Pre/Post).
SUS System Usability Scale | The "Quick and Dirty" 10-item measure of
how easy the tech is to use.
IPQ Igroup Presence | Measures "Presence"—how much the user
Questionnaire felt they were "there."
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NASA-TLX | Task Load Index Measures cognitive workload (How hard did
the user have to think?).
SAM Self-Assessment A non-verbal, pictorial scale to measure
Manikin emotional response/arousal.
UEQ User Experience | Measures both "Joy of Use" and classic

Questionnaire

efficiency/reliability.

3.6.3 GDPR & Biometric Data Compliance

XR data is classified as High-Risk Special Category Data due to the collection of
"Biometric Identifiers" (Eye-tracking, gait, and heart rate).

e Data Minimization: Do not record eye-tracking or movement data unless it is

essential to the journalistic research goal.

e The Biometric Consent Wrapper: If using headsets with built-in sensors (e.g.,

Varjo or Quest Pro), a specific GDPR-compliant "Biometric Data" clause must

be signed by the participant.

e Anonymization: All exported .csv files from headsets or sensors must be

stripped of identifying names and replaced with a Participant ID (e.g., P_001).

e Storage: Data must be stored on University-approved encrypted drives, never

on personal cloud accounts (e.g., Dropbox/Google Drive).
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Disclaimer:

This health and safety procedure provides general guidance for laboratory work within
our facilities. It does not replace formal training, institutional policies, or applicable
legal requirements. All laboratory users are responsible for following approved safety
protocols, completing required training, and consulting their supervisor or safety officer
when in doubt. The authors and institution assume no responsibility for improper use

or interpretation of this document.
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4. Hands-On Activities

This section outlines the practical curriculum designed to transform students from

passive users into immersive storytellers. Each activity is mapped to specific technical

competencies and equipment usage.

4.1 BA Activities

The undergraduate curriculum focuses on learning how to capture and present reality

without the traditional 2D frame.

4.1.1 Produce a Short 360° Scene

Objective: Understand camera placement and the ethics of the 360°
viewpoint.

Workflow: Students use consumer-grade 360 cameras (e.g., Insta360) to
document a public space.

Key Learning: Managing the "Nadir" (hiding the tripod) and the "Stitch Line"
(ensuring subjects aren't cut in half). Students must also practice "the
journalist’s disappearance"—finding a place to hide while the camera captures
the full environment.

Accessibility Task: Students must create a text transcript for all dialogue

captured in the scene.

4.1.2 Record Spatial Audio

Objective: Master the capture of "Place-based" sound.

Workflow: Using Ambisonic microphones (Zoom H3-VR), students record a
"sound portrait" of a location (e.g., a busy market or a quiet library).
Technical Task: Import the 4-channel B-format audio into Reaper. Students
learn to normalize levels and export a binaural mix that responds to head

tracking.
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4.1.3 Drone Observation
e Objective: Familiarization with aerial perspectives and safety protocols.
e Workflow: Students assist an MA student or staff pilot. They act as "Visual
Observers" (VO), learning to spot hazards (birds, power lines, bystanders) and

practicing the EASA-compliant pre-flight checklist.
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4.2 MA Activities

The graduate curriculum shifts toward building environments where the audience has

agency.

4.2.1 Multi-Scene VR/AR Design

Objective: Build a non-linear narrative.

Workflow: Students use Unity or Unreal Engine to link multiple 360° videos or
photogrammetry scans.

Technical Task: Implementing a "Gaze-based Trigger." For example, if the
viewer looks at a specific object for three seconds, a data visualization pops
up.

Accessibility Task: Students must implement "High-Contrast Mode" for all Ul
elements and ensure spatial subtitles are anchored to the correct 3D

coordinates.

4.2.2 WebXR Prototypes

Objective: Solve the "headset friction" problem by publishing to the web.
Workflow: Using A-Frame or Spline, students create a browser-based 3D
environment that works on smartphones.

Technical Task: Optimizing 3D models (decimation) to ensure the scene loads

in under 5 seconds on a standard 4G connection.

4.2.3 Room-Scale Prototypes

Objective: Utilizing physical movement to tell a story.

Workflow: Students design a "1:1 Scale" reconstruction of a small historical
site or investigative scene.

Safety Task: Programming the "Chaperone/Guardian" system to ensure the

user doesn't hit physical walls while exploring the digital space.
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4.3 Shared & Professional Activities

Lab Induction (The "Citizen Safety" Workshop): A mandatory 2-hour session for all
new users covering hygiene, motion sickness protocols, and "Spotter" training.

Multi-Perspective Critique: Students from different levels watch each other's work.
The "Viewer" provides feedback on motion sickness (using the SSQ), while the
"Creator" explains their ethical choices.
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5. Maintenance Costs

This section provides the budgetary framework for the lab's operational sustainability.
All figures are based on 2026 EU market averages in Euros (€) and assume a lab size of
approximately 10-15 active workstations.

5.1 Regular Maintenance (Operational Consumables)

These are the recurring costs required to keep the hardware hygienic and functional

on a daily basis.

Consumables

Item Estimated Notes
Annual Cost
Hygiene €800 - €1,200 Disposable "Ninja Masks," alcohol-free

optics wipes, and microfiber cloths.

Wear & Tear | €600 -€900 Replacement facial interface pads,

Parts silicone covers, and USB-C tether cables.

Batteries & | €300-€500 Replacement internal Li-ion batteries (for

Power Meta Quest 3/Pico) and AA/AAA for
controllers.

Storage (SD | €200 - €400 High-speed (V30/V60) microSD cards for

Cards) 360° cameras and drones.

Software €2,500 — | Annual licenses (Unity Pro; Adobe CC;

Renewals €5,000 Stitching software).
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5.2 Infrastructure Maintenance (Long-term Lifecycle)

To maintain the 90Hz Safety Standard and prevent technical debt, the lab follows a 36-
Month Rolling Refresh Cycle. Rather than replacing the entire lab at once, we replace
33% of the inventory annually to ensure predictable budgeting and constant access to
"Current Gen" tech.

Category Annual Strategy & Item Focus
Budget
Workstations & | €2,000 - | 3-Year Rolling Upgrade: Focus on RTX
GPUs €4,000 5080/5090 class GPUs to prevent nausea-
inducing lag.
VR/AR Headsets €3,000 - "Anti-Cliff" Replacement: Replace 5/15
€5,500 units annually. Relegate Year-3 units to

student field-loaners.

A/V Equipment €1,500 Component Refresh: Replacement of
ambisonic mic capsules, projector bulbs,

and headphones.

Storage & | €1,000 Data Integrity: Routine NAS drive
Servers replacements and high-bitrate archive
redundancy.
TOTAL ANNUAL €7,500 - | Totalvaries based on high-end vs. pro-sumer
€12,000 hardware choices.

Key Benefits of this Strategy:

e Safety Consistency: You never have a "dead year" where the hardware is too
slow to run modern, safe journalism software.
e Predictable OPEX: It is easier to secure a steady annual sum than a one-time

€30k capital request every three years.
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Hybrid Inventory: By keeping the year-3 units as loan items, the lab can

support off-site reporting without risking the primary "in-lab" production gear.
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5.3 Space & Operational Costs

Below is the estimated breakdown for space and operational overheads in Euros.

5.3.1 Software & Al Licensing (Saa$S)

Software Purpose Estimated

Annual Cost

Adobe Creative | Video/Photo editing (Lab-wide | €1,500 - €3,000

Cloud license).

Unity Pro / | Immersive design (Unity Pro is | €2,100+
Unreal ~€2,100/seat; Unreal is free for Edu).

ElevenLabs (Al Professional "Creator" plan for news | ~€240

Voice) narration.

Luma Al / | Volumetric video and Gaussian | ~€300

Volumetric Splatting credits.

5.3.2 GDPR & Data Compliance
e Sovereign Cloud Storage: For sensitive journalistic data (biometrics/eye-
tracking), use EU-based providers (e.g., Hetzner, OVHcloud, or Proton).
O Budget: €1,200 —€1,800/year for encrypted, high-bandwidth storage.
e Data Protection Officer (DPO) Consultation: Annual audit to ensure biometric

data handling complies with the latest EU Al Act and GDPR mandates.
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5.3.3 Certification & Legal Obligations

e Drone Compliance (EASA): Operator Registration Renewal: ~€30—€50
annually.

o Pilot Certification (A2): ~€200 per new student pilot (valid for 5 years).

o Drone Insurance: Mandatory  Third-Party Liability  for
commercial/educational use (~€400—-€600/year).

e Electrical Safety (PAT Testing):

o Annual Inspection: Mandatory for multi-port charging hubs,
projectors, and PCs. Cost: €2.00 — €5.00 per item (estimate €400/year
for a full lab).

e Personnel Training: Funding for technical staff to attend annual XR/Al
workshops to stay ahead of software version changes.
Category Frequency Budget Estimate (EU)
Software/Al Subscriptions Annual €4,500 — €6,000
GDPR Sovereign Storage Monthly €100 - €150
Drone Legal/Insurance Annual €600 — €800
Electrical Safety (PAT) Annual €400
Staff Training/Workshops Bi-Annual €1,000

5.4 CONSOLIDATED ANNUAL OPERATING BUDGET (TOTAL)
These figures assume a stable 15-station environment with a rolling refresh strategy.

Budget Pillar Items Covered Estimated

Annual (EUR)
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Maintenance &

Hygiene (5.1)

Wipes, pads, batteries, SD cards,

and small repairs.

€1,700 - €2,500

Infrastructure

Refresh (5.2)

33% refresh of GPUs, headsets,
and A/V gear.

€7,500 - €12,000

Software &

Compliance (5.3)

SaaS licenses, Al credits, GDPR

storage, and PAT testing.

€4,500 - €6,000

Legal & Training (5.3)

Drone insurance, EASA fees, and

staff workshops.

€1,600 - €2,000

TOTAL  ESTIMATED
OPEX

€15,300 -

€22,500

Financial Notes for Management

e Capital Expenditure (CapEx) vs. Operating Expenditure (OpEx): By using the

36-Month Refresh Cycle, we have converted large, unpredictable hardware

spikes (CapEx) into a manageable yearly operating cost (OpEx).

e Contingency: It is advised to add a 10% buffer to the final approved total to

account for hardware price volatility in the GPU market or emergency

equipment replacement (the "Dropped Drone" fund).
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Appendix A

[Template] Drone mission plan & risk assessment
(simplified SORA)

Project Name: Date of Flight:

Pilot in Command: Location:

1. Mission Categorization

Check one (The "Simplified" path):

e [ ] Open Category (A1/A3): Low risk, away from people, light drone (<250g).

o [ ] Open Category (A2): Near people (up to 30m), drone <4kg, A2 Certificate
held.

e [] Specific Category (PDRA-S01): Aerial work in a controlled/mirrored area.

2. Ground Risk Assessment (GRC)

o Population Density: [ ] Isolated [ ] Sparsely Populated [ ] Populated (Requires
Permit)

o Obstacles: Are there power lines, tall trees, or buildings nearby? [] Yes [ ] No

e Ground Safety: How will you keep people out of the flight area? (e.g., Warning
signs, observers).

O Note:

3. Air Risk Assessment (ARC)

® Proximity to Airport: Is the site within 5km of an airfield? [] Yes [ ] No
e Altitude: Will the flight stay below the 120m (400ft) legal limit? [ ] Yes [ ] No
o Nearby Traffic: Are there other drones or low-flying helicopters in the area? [

]Yes[]No
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4. Technical Mitigation (The "Safety Net")

e Failsafe: Does the drone have "Return to Home" (RTH) programmed? [ ] Yes [
] No
e Geo-fencing: Is the flight area restricted in the drone’s software? [ ] Yes [ ] No

e Visual Observer: Is a second person present to watch the sky? [ ] Yes [ ] No

5. Emergency Protocol

e In case of "Fly-away": Contact [Local Air Traffic Control Phone Number].

e In case of Accident: Render first aid and contact Lab Manager immediately.

Other notes:

This Mission Plan and Pre-Flight Checklist are templates for guidance only. They do
not supersede local Civil Aviation Authority (CAA/EASA) regulations or specific
University Health & Safety protocols. All pilots are required to conduct independent
research into current "No-Fly Zones," licensing requirements, and data privacy laws
(GDPR) applicable to their specific flight location before a drone is powered on.
iStream Lab documentation is a supplement to, not a replacement for, official legal
and institutional authorization.
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Appendix B

[Template] Drone pre-flight checklist (EASA compliant)

To be completed at the flight location immediately before take-off.

1. Environment & Site Safety

® []Weather: Wind is below the drone’s limit (usually <10m/s); no precipitation.

® []Space: Areais clear of uninvolved persons; landing zone is marked and clear.
Check email and SMS for government warnings.

o [ ] Sky: No birds, low-flying aircraft, or obstacles (wires/branches) in the
immediate path.

e [ ] Signals: GPS signal is strong (minimum 10-12 satellites) and "Home Point"

is updated.

2. Hardware & Airworthiness

® [ ] Props: Propellers are securely attached and free of chips or cracks.
e [ ] Battery: Flight battery and Controller are 100% charged and firmly seated.
e []SD Card: Inserted, formatted, and has enough space for the shoot.

o [] Camera: Gimbal cover is removed; lens is clean and unobstructed.

3. Software & Compliance

e [] App: Drone firmware and maps are up to date.

e [ ] RTH: "Return to Home" altitude is set higher than the tallest nearby
obstacle.

® []IDs: Operator ID sticker is visible on the drone.

o []Insurance: Digital or physical copy of the lab’s insurance is on hand.

4. The "Final Three" Seconds

o [] Take-off: Hover at 2 meters for 15 seconds to check for stability and unusual

sounds.
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e [ ] Controls: Test Pitch, Roll, and Yaw to ensure responsiveness.

e [] GO: Mission begins.

This Mission Plan and Pre-Flight Checklist are templates for guidance only. They do
not supersede local Civil Aviation Authority (CAA/EASA) regulations or specific
University Health & Safety protocols. All pilots are required to conduct independent
research into current "No-Fly Zones," licensing requirements, and data privacy laws
(GDPR) applicable to their specific flight location before a drone is powered on.
iStream Lab documentation is a supplement to, not a replacement for, official legal
and institutional authorization.
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