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background and benchmarking research

2.	 Analysing large bodies of text for easier interpretation of key findings 

and data, (location of information within texts), information regularly 

cross-referenced for accuracy, truthfullness and authenticity 

3.	 Assisting in editing, grammar, and structure to ensure clarity, 

conciceness and cohesion

4.	 Troubleshooting technical issues throughout several software related 

stages in the process, (Blender script issues, electrical issues etc)
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WEEK 1
Focus: Post-Crash Response 

DESKTOP RESEARCH

Post-Crash Response & Trauma Support

Intro

Potential Research Directions

Avoiding road crashes & minimising their impact is typically the key goal 
of road safety initiatives. However, the reality is that crash injuries continue 
to occur.

Report conducted by Parliament of Australia, the information gathered 
throughout this research report is extremely valuable in identifying 
potential project directions supported by research.

Parliament of Australia. (2018). 10. Post-crash response and trauma support. [online] Available at: https://www.aph.
gov.au/Parliamentary_Business/Committees/Joint/Former_Committees/Road_Safety_2021/RoadSafety2021Joint/
Report/section?id=committees%2Freportjnt%2F024922%2F79488.

“As outlined in the figure above, effective post-crash response is complex, 
and often integrates emergency response, injury care, mental health, legal 
support and legislation, as well as data on crashes and injuries. Supporting 
first responders via training and support is critical, as is ensuring response 
efforts are underpinned by reliable data and sustainable investment.”

Source: Australian Road Research Board, Submission 49, p. 47

(Parliament of Australia, 2018)

Introduction to Road Safety

Intro
Road deaths and accidents have significant economic, health and societal 
impacts. Improved safety on our roads not only results in reduced financial and 
medical costs, it benefits all of us.

Statistics
Over 190,000 deaths on Australia’s roads since record keeping began in 
1925
Improvements been made, falling from 3,798 deaths in 1970 to 1,258 
deaths in 2023
These improvements are despite considerable population growth and 
threefold increase in registered motor vehicles
Australia is currently experiencing highest number of road fatalities in 
years with annual deaths trending upwards
Male drivers are over- represented in road crashes and fatalities in all age 
groups

Road Safety Campaings

Safer Driving Starts With You. Campaign was launched on the 
15th December 2024.
It reinforces safe driving behaviours and the importance of 
road safety for all drivers.

 www.infrastructure.gov.au

Road safety
Delivering safer roads is not solely a
government problem, nor solely a
transport problem - everyone's actions
matter.Road deaths and accidents have
significant economic, health and societal
impacts. Improved safety on our roads
not only results in redu…

 www.infrastructure.gov.au

Road Safety Campaign
The Road Safety campaign ran from 15
December 2024 until 30 April 2025. The
campaign has now finished. There is lots of marketing and graphic campaigns being implemented but no 

product interventions

"How might we implement new emerging technologies to reduce the gap between 
automotive crash and EMS time on scene."
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Crash Response Timeline
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 Emergency Response Lifecycle in Queensland
An EMS (Emergency Medical Services) incident response timeline generally follows a series 
of stages: call initiation, dispatch, response, on- scene care, transport, and handover at the 
receiving facility.

1. Call Initiation:
  Reporting the Emergency:

This involves the initial call to emergency services, often by a member of 
the public, reporting a medical incident.

  Call Taking:
The call taker gathers essential information about the incident, including 
location, nature of the emergency, and patient details. 

2. Dispatch:
Dispatch Notification: The call taker relays the information to the 
dispatcher.
Resource Allocation: The dispatcher identifies the appropriate resources 
(ambulance, first responders) and dispatches them to the scene. 

3. Response:
  En Route:

The dispatched units (ambulance and/or first responders) travel to the 
incident location.

  Arrival on Scene:
The ambulance and/or first responders arrive at the scene and begin 
assessment and initial care of the patient(s). 

4. On- Scene Care:
  Initial Assessment: 

A rapid assessment of the patient's condition is performed, identifying 
any immediate life threats.

  Treatment: 
Essential medical care is provided, which may include administering 
medication, managing airways, controlling bleeding, or immobilizing 
injuries.

  Patient Stabilization: 
The patient is stabilized as much as possible before transport. 

5. Transport:
  Loading:

The patient is carefully loaded into the ambulance for transport to the 
receiving medical facility.

  Transport Time:
The time it takes to travel to the designated hospital or medical facility. 

6. Handover:
  Arrival at Facility: 

The ambulance arrives at the receiving facility.
  Transfer of Care: 

The patient is transferred to the care of the facility's medical staff, and the 
EMS crew provides a detailed handover report.

  Turnaround: 
The ambulance crew prepares for the next assignment, which may 
involve refueling, restocking supplies, and cleaning the vehicle. 

CALL DISPATCH RESPONSE CARE TRANSPORT HANDOVER

  Queensland Fire and Emergency Services (QFES):
QFES is responsible for fire and rescue services, including 
bushfires, and works with local governments to enhance 
community safety. 

  Queensland Police Service (QPS):
QPS leads law enforcement and community safety 
initiatives, including coordinating disaster management 
efforts. 

  State Emergency Service (SES):
The SES, a volunteer- based organization within QPS, 
focuses on storm and flood response, search and rescue, 
and assisting other agencies during emergencies. 

  Queensland Ambulance Service (QAS):
QAS provides emergency medical services, including 
paramedic and patient transport, across Queensland. 

  Health Services:
Health services, including hospitals and public health 
units, play a crucial role in managing the health impacts 
of emergencies and disasters, ensuring community well- 
being. 

  Local Councils:
Local councils are responsible for various aspects of 
disaster management within their respective areas, 
working in partnership with state agencies and other 
stakeholders. 

SERVICES

  Triple Zero (000) Call Centres
000 Call centres are the national emergency call service in 
Australia which connects the caller with all emergency 
services, (Police, Fire, Ambulance etc.)

  Dispatch Systems
A software- based solution which is designed to 
coordinate the allocation of resources to specific tasks or 
locations, (Vehicles, personnel etc.)

  Radio Networks:
EMS Utilise various networks, including Citizens Band 
(CB), Government Wireless networks, and the Public 
Safety mobile broadband (PSMB) Network during 
emergencies.

  GIS Mapping
Uses computer systems to store, analyse and visualize 
geographic data. Utilising Data Inputs, Data 
Management, Spatial Analysis and Visualisation.

  ERIC Dashboards
Electronic Record for Intensive Care (ERIC), is a clinical 
information system replacing paper- based systems 
integrating various medical devices to improve patient 
care.

INFRASTRUCTURE

https://www.researchgate.net/figure/Timeline- for- ambulance- assignments- Response- time- 
time- between- when- the- call- connected_fig3_351571081 https://www.researchgate.net/figure/Events- and- stages- of- EMS- mission- time- 13_fig1_349855217

Exploring the broader topic of Emergency Services

WEEK 2
Focus: Emergency Response Timeline
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Typical Emergency Response Timeline

CALL DISPATCH RESPONSE CARE TRANSPORT HANDOVER

TOTAL TIME:
~30-60+ Minutes

~0-2 Minutes ~2-5 Minutes ~5-15+ Minutes ~15-30 Minutes ~10-30 Minutes

CALL
Timeframe:
~0-2 Minutes

Notes: 
Caller contacts service, 

exchange of information

Flaws/Pain Points:
Difficulty exchanging 

information; Caller 
panic, Incomplete 

information, Language 
barriers, 

Miscommunication, 
Dropped calls, Failure to 

convey severity

Intervention 
Opportunities
Ai Assistance, 

Multilingual tools, public 
education

DISPATCH
Timeframe:
~2-5 Minutes

Notes: 
Call- taker transfers info 
to dispatcher, units are 

mobilized

Flaws/Pain Points:
Delayed dispatch, 

resource deployment, 
technology errors, Poor 

call- to- dispatch 
integration, outdated 
systems, dispatcher 

overload

Intervention 
Opportunities

Automated dispatch, 
dynamic unit allocations, 

cross department 
computer aided dispatch

RESPONSE
Timeframe:

~5-15+ Minutes

Notes: 
Emergency Responders 

travel to scene

Flaws/Pain Points:
Traffic, unclear direction, 
access barriers, delayed 

arrival, service 
coordination

Intervention 
Opportunities

Advanced navigation 
with live traffic data, 

Drone/satellite assisted 
routing, priority signal 

pre- emption

CARE
Timeframe:
~30 Minutes

Notes: 
On- Site Treatment

Flaws/Pain Points:
Limited Equipment, 

safety risks, emotional 
scene, delayed triage, 
inconsistent protocols

Intervention 
Opportunities

AR Medical guidance, 
standardized field care 

kits, trauma 
telemedicine

TRANSPORT
Timeframe:

~10-30+ Minutes

Notes: 
Patient is transported

Flaws/Pain Points:
Congestion & Reroutes, 

limited equipment, 
hospital coordination, 
inadequate handover 

prep

Intervention 
Opportunities

Ambulance to Hospital 
live data, Traffic control 
systems, en- route vital 

sharing

HANDOVER
Notes: 

Patient care is 
transferred to hospital 

staff

Flaws/Pain Points:
Overcrowding, Delayed 

transition, missing 
records, poor 

communication, 
inconsistent 

documentation

Intervention 
Opportunities

Digital patient handover, 
pre- alerts (ETA, Status), 

Joint EMS- Hospital 
debriefing protocol

https://www.ambulance.qld.gov.au/about/performance- data/our- 
performance#:~:text=current%20financial%20year.- ,Response%20time,17.6%20minutes%20(90th%20percentile).

https://pmc.ncbi.nlm.nih.gov/articles/PMC12065030/#:~:text=Out%2Dof%2Dhospital%20ca
rdiac%20arrest%20(OHCA)%20was%20defined,from%20the%20hospital%20(27). 

https://pmc.ncbi.nlm.nih.gov/articles/PMC5831456/#:~:text=Discussion,delays%20can%20b
e%20life%20threatening. 

Exploring the broader topic of Emergency Services

WEEK 2
Focus: Emergency Response Timeline
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What does each service respond to?

POLICE

Emergencies
First Responders in emergency 

situations, accidents, fires, medical and 
natural disaster

Crime
Investigate crime reports, across all 

severity spectrums. Includes gathering 
evidence, interviewing witnesses and 

making arrests

Maintaining Public Order
Patrolling public areas and responding 

to incidents of public disorder

Enforcing Laws
Traffic laws, criminal laws, laws related 

to public safety and much more

Specific Incidents
Domestic & Public disturbances, traffic 

accidents and a variety of other 
situations requiring police intervention.

Unit Specific Services
Dog squad, water police, public safety 
response team, forensic services etc.

Life threatening situations
Sudden medical emergencies including 
heart attacks, seizures, burns, trouble 

breathing etc

Accident Injuries
Car accidents, falls or physical 

altercations

Serious Medical Conditions
Asthma, Anaphylaxis, drowning and 

other immediate intervention 
emergencies

Patient Transport Emergencies
Ambulance, interfacility and 

aeromedical transport services

Ambulance Responses
Highest priority response is a Code 1, 
which prioritises immediate response 
incorporating lights and sirens to tend 

to the most critical patients.

https://www.ambulance.qld.gov.au/about/performance- data/our- response

Natural Disasters
Storms, Floods, Cyclones, Earthquakes, 

Landslides, Tsunamis etc

General Rescue
Road accident rescue, Vertical (Cliff) 

Rescue, Bush Search and Rescue, 
Evidence Searches

Other Emergencies
Supporting other emergency 

services, (QPS, QFES, QAS)
Public Events, managing crowds 

and providing first aid
Body Recovery in certain 

circumstances
Animal Disease Outbreaks
Transportation Incidents

Additional Info
SES is a vital volunteer 

organisation
Responds to a wide range of 

emergencies
Particularly focuses on natural 

disaster and general rescue 
operation

https://www.qld.gov.au/emergency/emergencies- services/response/ambulance

AmbulanceFIRE SES

Fires
Residential, Commercial, Industrial, 

Bush, Vehicle

Motor Vehicle Accidents
Removing people from vehicles
Stabilizing injured individuals

Managing hazards/spills

Hazardous Materials
Spills, Leaks and Release of dangerous 

substances

Technical Rescue
Swift water, High- angle, Confined space 

rescue

Medical Emergency
Accident, injury and initial medical aid 

until ambulance arrives

Storms/Disasters
Mitigating storm, flood and other 

natural disaster effects

Building Collapse
Terrorism Consequences

https://www.policerecruit.qld.gov.au/roles- 
qps#:~:text=The%20Dog%20Squad%20supports%20and,Protective%20Services 

https://www.qld.gov.au/emergency/emergencies- services/response/police

https://www.qld.gov.au/emergency/emergencies- services/response/seshttps://www.qld.gov.au/emergency/emergencies- services/response/fire- rescue

Exploring the broader topic of Emergency Services

WEEK 2
Focus: Emergency Responsibilities
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Looking at people within the system:

•	 Emergency Call Operators

•	 First Responders

•	 Civilians/Callers

USER-CENTERED PERSPECTIVES
Emergency Operators: stress, cognitive load, training, and decision-
making tools.

First responders: response tools, real-time data, situational awareness.

Civilians/Callers: Calling 000, language barriers, accessibility, panic 
interference.

Emergency Call Operators First Responders Civillians

•	 Constant trauma exposure: listening to real-life, threatening 
situations, cardiac arrest, crimes, suicides etc. Often without closure. 
Rarely finding out how cases end

•	 Situation Empathy: Absorbing caller panic and distress in situations 
requiring them to stay calm and professional

•	 Burnout: Emotional Exhaustion, depression & PTSD symptoms could 
result from continued exposure to high stakes calls

•	 Helplessness: Inability to help during times when resources are limited 
or unavailable. Where protocol means delaying aid.

•	 High stakes multitasking: Listening, interpreting, recording, 
dispatching and updating responders at the same time

•	 Information Processing: Difficulties around processing information 
from incoherrent, panicked or innacurate calls. Operators must extract 
as much truthful and reliable information possible

•	 Information Density: Multiple sources of information all competing for 
attention, CAD, GPS, Radio and triage software. No method of gaining 
straightforward, dispatcher driven insights 

•	 Oudated infrastructure: Dispatchers still rely on old systems with poor 
UX, slow response and limited response, desperate need for innovation

•	 Slow technology: AI triage and automated location tracking exist, but 
adoption is slow due to budget constraints & union resistance

•	 Feedback Loops: Operators rarely get insights post incident, making 
learning and emotional closure impossible

•	 Public misunderstanding: Role is undervalued, often seen as just 
operators and not life-saving professionals.

•	 Limited career mobility: Few advancement opportunities.

•	 Emotional Trauma: Regular witnesses of death, injury and human 
suffering, which could potentially lead to psychological stresses

•	 High Adrenaline Fatigue: High intensity job role leaves workers in 
constant fight or flight, causing potential long term damage

•	 Unpredictability: Every environment is different, which means routine 
is lacking and requires continuous adaptation under pressure

•	 Inadequate staffing: Workload requires proper staffing and shortages 
can increase workload, extend response times and raise burnout risk

•	 Mental Health Support: Systems lack embedded psychological care 
after critical call outs/accidents

•	 Communication errors: Unclear information, dispatch errors, technical 
equipment failure can create dangerous confusions

•	 Public perceptions: Hostility, increasing violence, false calls and 
unrealistic expectations increase stress

•	 Resource constraints: Outdated gear, underfunded departments 
severely limit effectiveness and safety

•	 Administrative overload: Reporting and compliance work in excessive 
quantity can detract from patient care and increase worker stress

•	 Occupational Hazards: Diseases, hazardous materials, physical assaults 
are commonplace for all EMS responders

•	 Limited Career progression: Little room for advancement outside of 
leadership and management roles. Experienced personnel can end up 
leaving for less demanding roles

•	 Moral distress: Often required to make high pressure moral decisions 
and can be left feeling powerless when systemic failures prevent 
optimal patient outcomes

•	 Panic and Cognitive load: Fight-or-Flight paralysis, unable to 
communicate or recall instructions. Perceptive distortion due to panic, 
misjudging severity, providing inaccurate information, forgetting 
adresses etc.

•	 Communication Barriers: Language and accent gaps, speech 
under stress and children/elderly callers all contribute to higher 
communication difficulties

•	 Location Identification: Callers often unsure of precise locations, 
phone GPS often innacurate and panic causing difficulty 
communicating landmarks

•	 Uncertainty: Lack of basic first aid knowledge and fear of making 
things worse. Needing guidance tools in order to assist

•	 Difficulty with Instructions: Simple directions can be misunderstood 
or executed incorrectly. Background chaos can make it hard to hear.

•	 Emotional Isolation: Feelings of powerlessness during times where 
operators must stay focused on logistics

•	 Technological Gaps: Voice based systems lack innovation and limit 
operator’s ability to assess the scene visually, no standard way of 
sending photos or sensor data

•	 Unclear expectations: Callers unsure what to do after hanging up. 
Frustration and fear can build up while waiting for arrivals

•	 Social factors: Members of the public may second-guess calling 
services due to legal consequences or social stigmas

•	 Environmental Barriers: Noisy environments can drown out audible 
reliant communication. Network outages block calls completely

•	 Lack of system feedback: Callers rarely getting updates or closure, 
discouraging future reporting or engagement

WEEK 3
Focus: Stakeholder Percspectives

DESKTOP RESEARCH



DNB311 - Capstone 2025Noah Broeckx - N11072628

FLOWCHART EMERGENCY CALL OPERATOR

End

Statr

"You have dialled 

Emergency Triple Zero, 

your call is being 

directed."

Witness Calls 000

Witness answers in 

accordance to the state 

they are in

"Fire depatrment where is 

your emegency?"

"Police service, where is 

your emergency?"

"Ambulance Service, 

where is your 

emergency?"

Witness provides the 

emergency address

Witness answers in 

accordance to service 

needed

"Won't be long, hold the 

line."

Fire

Police

Ambulance

"Police Fire or

Ambulance?"

"What state 

are you 

located in?"

Operator 

conifrms 

address

Fire Depatrment 

Additional Information

Police Depatrment 

Additional Information

Ambulance Depatrment 

Additional Information

Operator reads back 

address & conifrms the 

suburb

Incorrect

Address is corrected

Operator requests 

additional information

Location Details:

Nearest Cross Street

Prominent 

Landmarks

Distance/Direction 

from nearby 

roads/landmarks

(Rural Areas)

Moving vehicle, 

(Direction travelled 

and last landmark 

passed)

Details of Emergency

What is on ifre

Is anyone trapped or 

injured

Any potential 

hazards

Location Details:

Nearest Cross Street

Prominent 

Landmarks

Distance/Direction 

from nearby 

roads/landmarks

(Rural Areas)

Moving vehicle, 

(Direction travelled 

and last landmark 

passed)

Details of Emergency

What is happening?

Injuries, type/severity

Weapons?

Details about the 

offender

Are children 

involved?

Drugs, alcohol?

Any AVO's in place?

Medical/Psychiatric 

history?

Location Details:

Nearest Cross Street

Prominent 

Landmarks

Distance/Direction 

from nearby 

roads/landmarks

(Rural Areas)

Moving vehicle, 

(Direction travelled 

and last landmark 

passed)

Details of Emergency

Patient Age & Details

Injury type/condition

Consciousness

Breathing

Relevant medical 

background

Operator informs witness 

of dispatch

Additional information
dependant on the type of 
emergency

Caller is forwarded to 
the operator of 
corresponding services

Operator 

ensures 

safety

Operator asks witness to 

get somewhere safe

Operator informs witness 

of dispatch

Witness is safe
Witness isn't safe

Witness may be asked to 

remain on the line until 

emergency services arrive

EMS arrive on scene

Triple Zero Emergency Call Flowchart

WEEK 3
Focus: Problem Mapping
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Emergency Services in QLD Australia

Queensland Fire Services Queensland Police Service Queensland Ambulance Service

The Queensland Fire Department (QFD) is a Queensland Government 
department under the Public Sector Act 2022. QFD was established 
as a department on 1 July 2024 by the Public Service Departmental 
Arrangements Notice (No. 5) 2024.

Emergency Response:

•	 Firefighting: Extinguishing fires using hoses, pumps, and other 
equipment, and ensuring the fire doesn’t spread.

•	 Hazardous Materials: Handling incidents involving dangerous 
substances that could pose a risk to the public.

•	 Technical Rescue: Responding to specialized rescue situations like 
high-angle rescues or confined space incidents.

•	 Other Emergencies: Responding to a wide range of incidents, 
including medical emergencies, natural disasters, and other situations 
requiring immediate assistance.

 
Specific Tasks:

•	 Community Education: Delivering fire safety education programs 
to the public, particularly children, to promote awareness and safe 
practices.

•	 Building Safety: Enforcing building codes and conducting 
inspections to ensure fire safety standards in buildings.

•	 Law Enforcement: This includes enforcing traffic laws, investigating 
criminal activity, and apprehending offenders.

•	 Maintaining Public Order: This involves preventing and responding 
to situations that disrupt the peace, such as public disturbances or 
protests.

•	 Community Safety: This includes responding to emergencies, 
providing assistance to individuals in need, and working to prevent 
crime through community engagement. 

Specific Tasks:

•	 Patrolling: Police officers regularly patrol public areas to deter crime 
and respond to incidents.

•	 Investigation: Police investigate crimes, gather evidence, and work to 
identify suspects.

•	 Arrests: Police have the authority to arrest individuals suspected of 
committing crimes.

•	 Emergency Response: Police respond to a wide range of emergencies, 
including accidents, natural disasters, and other urgent situations.

•	 Community Engagement: Police departments often work with 
communities to build relationships, address concerns, and prevent 
crime.

•	 Traffic Management: Police officers are responsible for enforcing 
traffic laws and managing traffic flow.

•	 Crime Prevention: Police work to prevent crime through community 

•	 Emergency Response: 
Ambulance services are the first point of contact for many medical 
emergencies, providing on-site care and transport to hospitals.

•	 Pre-hospital Care: 
Paramedics and other trained professionals stabilize patients at the 
scene, administer necessary medications, and perform other medical 
procedures before reaching the hospital.

•	 Transport: 
Ambulances are equipped to transport patients safely and comfortably, 
whether it’s to a hospital, a specialist facility, or for inter-facility 
transfers.

•	 Specialized Services: 
Some ambulance services offer specialized transport, such as 
aeromedical services for remote locations or neonatal transport for 
infants.

•	 Non-emergency Transport: 
Ambulance services also handle non-emergency patient transport for 
various reasons, including transfers between hospitals or for medical 
appointments.

•	 Coordination: 
Ambulance services coordinate with other emergency services, 
hospitals, and healthcare providers to ensure a seamless continuum of 
care.

•	 Community Support: 
Many ambulance services also offer first aid training and other health-
related programs to the public.

QPS leads law enforcement and community safety initiatives, including 
coordinating disaster management efforts.

QAS provides emergency medical services, including paramedic and 
patient transport, across Queensland.

Responsibilities Include:Responsibilities Include:Responsibilities Include:

About ambulances in Australia. (2023, August 30). Www.healthdirect.gov.au; Healthdirect. https://www.healthdirect.
gov.au/about-ambulances-in-australia
Ambulance | Emergency response services. (n.d.). Www.qld.gov.au. https://www.qld.gov.au/emergency/emergencies-
services/response/ambulance
Queensland Ambulance Service. (2020). Qld.gov.au. https://www.ambulance.qld.gov.au/

About QPS. (2023). Qld.gov.au. https://www.policerecruit.qld.gov.au/about-qps
Brodeur, J.-P., & Kelling, G. L. (2018). Police | law enforcement. In Encyclopædia Britannica (p. 1). https://www.
britannica.com/topic/police
Victoria Police. (2021, November 5). Roles and duties of police officers. Www.police.vic.gov.au. https://www.police.vic.
gov.au/police-roles-duties

Queensland Fire and Rescue. (2025). Qld.gov.au. https://www.fire.qld.gov.au/about-us/frontline-services/queensland-
fire-and-rescue
Santos, V. E., & Son, C. (2024). Identifying firefighters’ situation awareness requirements for fire and non-fire 
emergencies using a goal-directed task analysis. Applied Ergonomics, 114, 104136–104136. https://doi.org/10.1016/j.
apergo.2023.104136
What we do. (n.d.). Www.fire.nsw.gov.au. https://www.fire.nsw.gov.au/page.php?id=46

WEEK 3
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CALL DISPATCH RESPONSE CARE TRANSPORT HANDOVER

1. Call Innitiation:
Reporting the Emergency: 
This involves the initial call to 
emergency services, often by a 
member of the public, reporting a 
medical incident. 

Call Taking: 
The call taker gathers essential 
information about the incident, 
including location, nature of the 
emergency, and patient details.

2. Dispatch:

 
Dispatch Notification: The call 
taker relays the information to the 
dispatcher.

 
Resource Allocation: The 
dispatcher identifies the 
appropriate resources (ambulance, 
first responders) and dispatches 
them to the scene.

3. Response: 
  En Route: 
The dispatched units (ambulance 
and/or first responders) travel to 
the incident location. 
  Arrival on Scene: 
The ambulance and/or first 
responders arrive at the scene and 
begin assessment and initial care of 
the patient(s).

4. On-Scene Care: 
  Initial Assessment:  
A rapid assessment of the patient's 
condition is performed, identifying 
any immediate life threats. 
  Treatment:  
Essential medical care is provided, 
which may include administering 
medication, managing airways, 
controlling bleeding, or 
immobilizing injuries. 
  Patient Stabilization:  
The patient is stabilized as much as 
possible before transport.

5. Transport: 
  Loading: 
The patient is carefully loaded into 
the ambulance for transport to the 
receiving medical facility. 
  Transport Time: 
The time it takes to travel to the 
designated hospital or medical 
facility.

6. Handover: 
  Arrival at Facility:  
The ambulance arrives at the 
receiving facility. 
  Transfer of Care:  
The patient is transferred to the 
care of the facility's medical staff, 
and the EMS crew provides a 
detailed handover report. 
  Turnaround:  
The ambulance crew prepares 
for the next assignment, which 
may involve refueling, restocking 
supplies, and cleaning the vehicle.

Call up to Handover EMS Timeline
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Call Stage
Researching the EMS timeline in context of a Car Accident Emergency

CALL

CONNECTIONINITIATION

SYSTEM 
FLAWS/

COMMON 
CHALLENGES

CURRENT 
SYSTEM

EMERGING 
TECHNOLOGIES

INTAKE TRIAGE VERIFICATION CLOSURE

Looking into what's currently being implemented into the system, the flaws of the system, and emerging technologies being implemented to assist the field of the call stage of an emergency

FOCUS: Car Accident

Person calls 000 
manually (victim, 
witness).
Smart devices (e.g. 
iPhone, Apple Watch, 
Pixel) auto- detect crash 
and prompt emergency 
call.
Some modern vehicles 
trigger calls after 
airbag deployment.

Victim may be 
unconscious or unable 
to initiate.
No automated systems 
in most cars.
False triggers (e.g. 
dropped phones, roller 
coasters).

Improved crash- 
detection algorithms 
(multi- sensor input).
Wider rollout of in- 
vehicle eCall systems.
Voice- activated crash 
reporting (e.g. "Hey Siri, 
call emergency").

Telstra operator 
answers and asks: 
“Police, Fire, or 
Ambulance?”
Call is transferred to 
appropriate state- based 
Emergency 
Communication Centre.
AML (Advanced Mobile 
Location) sends location 
from smartphones 
automatically.

Time lost during 
handoff between 
operators.
Call drops in rural or 
tunnel areas.
No universal 
connection protocol 
across devices or 
services.

Satellite fallback for 
out- of- range areas 
(Apple’s Emergency SOS 
via satellite).
Direct- to- dispatch 
routing for known crash 
types.
Network prioritization 
for emergency calls.

Operator asks 
questions: “Where are 
you?”, “What 
happened?”, “How 
many people are 
injured?”
Data manually entered 
into Computer- Aided 
Dispatch (CAD).
Witness or victim 
verbally describes the 
scene.

Inaccurate or panicked 
responses.
Language barriers or 
speech impairments.
Delays in 
communicating location 
or condition of victims.

AI voice transcription 
and keyword detection 
during calls.
Location- sharing links 
and live maps sent to 
caller (trial phase).
Real- time integration of 
wearable vitals data 
(e.g. heart rate, motion) 
if available.

Operator assesses 
severity based on caller 
description.
Standard questioning 
guides (AMPDS, MPDS) 
used.
Flags: unconscious, 
trapped, bleeding, fire.

Human judgment 
errors due to stress or 
caller confusion.
Multiple reports of 
same crash may differ 
in severity.
No cross- validation of 
triage data from 
multiple sources.

AI- assisted decision 
support systems for 
dispatchers.
Cross- referencing real- 
time crash sensor data 
(from car or phone).
Predictive triage using 
voice tone/emotion 
analysis (trialled in 
Europe).

Dispatchers may 
confirm crash with 
secondary reports or 
police/ambulance 
contact.
Use of CCTV, traffic 
cameras where 
available.
Manual checks for 
repeat calls to same 
incident.

Duplicate reports create 
confusion.
Hard to verify silent or 
automated calls.
Minimal tech 
integration between 
agencies or systems.

AI aggregation of 
multiple incoming 
reports to form a single 
verified incident.
Integration with 
connected vehicle 
platforms (e.g. Tesla, 
OnStar).
Smart infrastructure 
(traffic sensors, V2X) 
cross- verifies incidents 
in real time.

Operator gives safety 
advice, confirms help is 
on the way.
Caller may stay on the 
line until responders 
arrive (case- 
dependent).
Location and case ID 
logged into dispatch 
system.

No formal digital 
confirmation or post- 
call data handoff.
Callers may hang up 
early or be cut off.
No feedback loop to 
caller or reporting 
system.

Automated follow- up 
SMS with ETA, case 
number, instructions.
Two- way text updates 
with dispatch (pilot in 
Victoria).
Real- time tracking of 
emergency vehicles (via 
app or link) for 
witnesses or family.
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Dispatch Stage
Researching the EMS timeline in context of a Car Accident Emergency

DISPATCH

SYSTEM 
FLAWS/

COMMON 
CHALLENGES

CURRENT 
SYSTEM

EMERGING 
TECHNOLOGIES

ALERT RECEPTION
RESOURCE 
SELECTION

CREW 
NOTIFICATION

CONFIRMATION PRE- ARRIVAL INFO MONITORING

Computer- Aided 
Dispatch (CAD) receives 
input from 000 call or 
automated system.
Dispatcher begins 
incident log 
(timestamp, location, 
basic info).
Call audio may be 
recorded and attached.

Manual data entry can 
cause delays or errors.
Delay between call 
initiation and logging in 
CAD.
Sometimes alerts are 
incomplete or 
duplicated.

Real- time AI 
transcription directly 
into CAD.
Automated data feeds 
from crash detection 
systems or connected 
vehicles.
Audio- to- text 
summarization linked 
to case files.

Dispatchers follow 
protocols (AMPDS, 
MPDS, ARP) to select 
police, ambulance, fire.
Selection based on 
severity, location, 
proximity.
CAD recommends units 
based on pre- set rules.

Protocols may under- or 
over- prioritize cases.
Nearby units may be 
unavailable or 
misclassified.
Doesn't account for 
real- time traffic or 
situational complexity.

AI- enhanced dispatch 
recommendations 
(based on past 
outcomes, traffic, 
hospital load).
Integration with 
predictive analytics for 
surge/crisis events.
Real- time availability 
updates from 
responder devices (IoT, 
tablets).

Units receive call via 
radio, MDT (Mobile 
Data Terminal), or 
pager.
Details include location, 
priority level, basic case 
info.

Gaps between CAD 
update and crew 
reception.
Pager systems are 
outdated and one- way.
Limited context (no 
audio, images, or caller 
tone).

App- based alerts with 
rich media (images, 
caller audio, GPS route).
Integration with 
smartwatches or 
wearable displays.
Haptic alerts for noisy 
environments or deaf 
responders.

Crew verbally confirms 
via radio or presses 
“accept” on MDT.
CAD system logs 
timestamp of 
acceptance.

If no response, 
dispatcher must 
follow up manually.
Radio channel 
congestion can delay 
confirmations.
Silent callouts 
(overnight) may go 
unnoticed longer.

Automated read- 
receipts and fallback 
messaging.
Redundant 
confirmation via 
multiple channels (radio 
+ app).
AI- predicted response 
gaps based on 
historical non- response.

Dispatch updates sent 
via radio or MDT.
Crews may receive 
updates from other 
services (e.g., fire gets 
ambulance info).
Traffic conditions not 
always integrated.

Information may be 
delayed or inconsistent.
Not all updates reach all 
agencies.
No multimedia — 
limited to text or voice.

Live GPS map overlays 
with hazard zones, 
traffic, live drone feeds 
(in some trials).
Real- time video or 
audio from the scene (if 
bystander shares via 
000 link).
Shared digital 
dashboard for multi- 
agency operations.

Vehicle GPS sends 
location back to CAD.
Dispatcher monitors 
unit status: en route, on 
scene, transport, clear.
Status manually 
updated by crew via 
MDT or radio.

Manual updates prone 
to error or delay.
Dispatchers must 
juggle many units at 
once.
No automation for 
route re- optimization.

Auto- status updates 
based on geofencing 
(e.g. "on scene" 
triggered by location).
AI- based route updates 
based on traffic and 
road closures.
Shared real- time map 
across dispatch, 
hospitals, and crews.
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Response Stage
Researching the EMS timeline in context of a Car Accident Emergency

RESPONSE

SYSTEM 
FLAWS/

COMMON 
CHALLENGES

CURRENT 
SYSTEM

EMERGING 
TECHNOLOGIES

MOBILISATION NAVIGATION
EN ROUTE 

COMMUNICATION
STAGING ARRIVAL

SCENE SAFETY 
ASSESSMENT

Once accepted, crews 
begin preparing and 
departing to the scene.
Vehicle status marked 
as "en route" in CAD.
Equipment checks are 
minimal if call is urgent.

Manual updates cause 
lags in dispatch 
awareness.
Delays due to unclear 
directions or incorrect 
location data.
Limited integration with 
hospital or multi- 
agency partners at this 
stage.

Automated departure 
detection via vehicle 
movement sensors or 
geofencing.
Real- time inventory 
checklists via in- vehicle 
tablets or wearable 
tech.
Integrated dispatch 
systems for 
simultaneous multi- 
agency mobilization.

Crews use in- vehicle 
GPS or Google 
Maps/Waze on devices.
Some CAD systems 
provide GPS directions 
via MDT.
Routing may be done 
manually by drivers 
based on experience.

GPS errors in rural 
areas or tunnels.
Real- time traffic not 
always synced with CAD 
systems.
No system- wide 
avoidance of hazards 
like fallen powerlines or 
blocked roads.

AI- optimized routing 
using real- time traffic, 
weather, road closures.
Integration of smart 
infrastructure for 
rerouting (V2X, 
connected traffic lights).
AR- assisted navigation 
through heads- up 
displays.

Radio and MDT used to 
communicate with 
dispatch.
Updates may be 
received from other 
agencies en route.
Dispatcher may relay 
bystander updates if 
available.

Radio channel 
congestion.
Hard to manage 
complex info (e.g., 
updates from multiple 
witnesses).
Delays in critical info 
(e.g., number of 
patients, fire risk, 
trapped occupants).

Push- to- talk apps with 
live transcription and 
location tagging.
Secure multimedia 
messaging between 
dispatch and crew.
AI- assisted info filtering 
to prioritize critical 
updates in real- time.

Units may stage a safe 
distance from crash 
(especially for fire or 
hazmat).
Dispatch may 
coordinate multi- 
agency staging 
locations.
Visual assessment 
from a distance before 
entering scene.

Lack of unified staging 
zones in multi- vehicle 
responses.
Staging may block 
roadways or delay 
access unintentionally.
No real- time updates 
on hazards during 
staging.

Digital staging zones 
coordinated via 
geofencing apps.
Drone- assisted scene 
scanning for safe 
approach points.
Live traffic rerouting 
alerts for 
bystanders/drivers.

Crew reports "on scene" 
via radio or MDT.
Visual scene survey 
conducted by team 
leader.
Other units (police/fire) 
coordinated by radio or 
local command.

Manual status update 
may be forgotten in 
high- stress.
Disjointed coordination 
if multiple agencies 
arrive simultaneously.
Limited aerial or wide- 
view scene awareness 
on arrival.

Auto- status trigger 
using GPS geofence 
("on scene" logged 
automatically).
Shared digital scene 
map view across 
agencies.
Drones or smart 
dashcams 
livestreaming for 
command review.

Initial safety checks: 
fire, fuel, electricity, 
unstable vehicles.
PPE used; hazard 
markings placed.
Coordination with 
fire/police for traffic 
and hazard control.

Incomplete info on 
invisible hazards 
(airbags, toxic fumes).
High variability in safety 
assessments across 
teams.
Poor visibility or 
environmental 
conditions reduce 
safety accuracy.

Wearable sensors to 
detect chemicals, 
airbag tension, 
temperature spikes.
AR goggles highlighting 
hazard zones via AI 
scene scanning.
Smart cones/barriers 
that detect motion or 
intrusion.

WEEK 3
Focus: Detailed Response Mapping

DESKTOP RESEARCH



DNB311 - Capstone 2025Noah Broeckx - N11072628

Care Stage
Researching the EMS timeline in context of a Car Accident Emergency

CARE

SYSTEM 
FLAWS/

COMMON 
CHALLENGES

CURRENT 
SYSTEM

EMERGING 
TECHNOLOGIES

PRIMARY 
ASSESSMENT

STABILISATION
SECONDARY 
ASSESSMENT

TREATMENT
PREPERATION FOR 

TRANSPORT
ONGOING 

MONITORING

ABCDE approach 
(Airway, Breathing, 
Circulation, Disability, 
Exposure).
Manual checks: 
consciousness level, 
airway patency, 
bleeding.
Use of basic tools (pulse 
oximeter, BP cuff, 
stethoscope, etc.).

Time- critical issues may 
be missed in chaotic 
environments.
Limited tools for non- 
obvious internal 
injuries.
Hard to assess when 
multiple patients are 
involved.

Wearable triage 
patches to detect vitals 
automatically.
Smart stethoscopes 
and AI- enhanced 
diagnostics.
AR overlays for visual 
prompts during 
assessment.

Airway adjuncts, 
oxygen, wound 
packing, pelvic binders, 
C- spine precautions.
Manual methods for 
haemorrhage control 
and positioning.
Protocols for pain relief, 
CPR, defibrillation if 
needed.

Limited advanced 
airway tools in basic 
units.
Pain management 
often delayed or 
underutilised.
Poor visibility or tight 
space can limit efficacy.

Compact portable 
ventilators with auto- 
titration.
Smart tourniquets that 
self- regulate tension.
Injectable clotting 
agents and hemostatic 
tech (some still 
experimental).

Physical inspection, 
SAMPLE and OPQRST 
history.
Neurological checks 
(pupil response, GCS).
Manual documentation 
or MDT entry.

Time pressure may 
limit thoroughness.
History may be 
incomplete or 
unavailable (e.g., 
unconscious or 
confused patient).
Documentation can be 
delayed or lost.

Voice- to- text hands- free 
documentation apps.
Smart wearables that 
record ongoing vitals + 
body position data.
Facial recognition 
integration for ID and 
medical history (in 
trials).

IV/IO access, pain relief 
(methoxyflurane, 
morphine, fentanyl), 
glucose, fluids.
Splinting, 
immobilisation, oxygen, 
nebulisers.
Defibrillation and 
cardiac meds if 
indicated.

Limited drug options 
depending on 
responder qualification.
Environmental 
challenges (e.g., cold 
affects IV flow, rain 
affects sterility).
Equipment limitations 
in remote or rural 
settings.

AI- driven clinical 
decision tools for 
treatment support.
Compact multi- use 
drug kits with barcode 
scanning.
Portable ultrasound for 
FAST scans in trauma.

Secure to stretcher or 
scoop with straps and 
blankets.
Manual lifting or 
mechanical assistance 
(e.g., lift- assist 
stretchers).
Documentation 
prepared for handover 
to hospital.

Risk of movement- 
related injury if patient 
not stabilised.
Communication gaps 
with receiving facility.
Manual lifting risks 
responder injury.

Smart stretchers with 
vitals monitoring.
Auto- loading or robotic 
lift systems to reduce 
strain.
Digital handover forms 
synced with hospital 
EMR.

Periodic vitals via 
monitor or manual 
checks.
Re- assessment every 
5–15 minutes 
depending on acuity.
Vitals written or typed 
into patient care record.

Inconsistent monitoring 
in chaotic scenes or 
transport.
Vitals not always 
communicated clearly 
or in real- time.
Delays in flagging 
deterioration.

Continuous wireless 
vitals monitoring 
patches.
AI- based early warning 
systems to flag 
deterioration.
Live streaming of vitals 
to hospital dashboards 
pre- arrival.
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Transport Stage
Researching the EMS timeline in context of a Car Accident Emergency

TRANSPORT

SYSTEM 
FLAWS/

COMMON 
CHALLENGES

CURRENT 
SYSTEM

EMERGING 
TECHNOLOGIES

LOAD PATIENT DEPART SCENE EN ROUTE CARE
COMMUNICATE 
WITH HOSPITAL

ADJUST ROUTING 
(IF NEEDED)

ARRIVAL AT 
FACILITY

Use of stretchers 
(manual or power- 
assisted), scoop 
stretchers, spinal 
boards.
Lifting protocols 
followed to minimise 
responder injury.
Safety straps, oxygen, 
IV lines secured for 
movement.

Lifting injuries to 
responders still 
common.
Challenging terrain 
(e.g. stairs, uneven 
ground) complicates 
loading.
Patient discomfort or 
pain worsened during 
movement.

Powered stretchers and 
auto- loading systems 
reduce manual lifting.
Smart loading 
platforms for terrain 
adjustment.
Patient comfort sensors 
to monitor movement- 
induced pain.

Manual status update 
via MDT or radio 
(“Transporting”).
Navigation activated to 
hospital.
Final quick scan of 
scene to ensure all 
patients are accounted 
for.

Human error in failing 
to update 
CAD/dispatch.
Last- minute delays 
(equipment, 
bystanders, secondary 
patients).
Traffic conditions not 
always considered.

Auto- status triggers 
when vehicle begins 
moving.
Scene- completion 
prompts before 
departure (checklist 
alerts).
AI- driven dispatch 
sequencing to minimise 
congestion from 
multiple units.

Ongoing monitoring 
(vitals, IV lines, pain 
relief).
Basic to advanced life 
support depending on 
responder scope.
Manual documentation 
and re- assessments 
every few minutes.

Motion makes care 
difficult (IVs, 
auscultation, 
assessments).
Inconsistent 
documentation or 
missed changes.
Poor lighting or access 
to some parts of the 
patient.

Stabilised equipment 
mounts and lighting for 
mobile care.
Wireless vitals 
streaming with 
automatic alerts.
Voice- guided care 
protocols via headset to 
support solo medics.

Radio or phone report 
given to emergency 
department (ISBAR 
format).
May also send via 
digital ePCR (Electronic 
Patient Care Record).
Often includes ETA, 
injuries, vitals, 
interventions.

Radio channels may be 
busy or unclear.
No visual of patient or 
equipment status.
Handoff data may be 
delayed or 
miscommunicated.

Live video/telehealth 
feeds to ED from the 
ambulance.
Auto- generated 
handover summaries 
from digital records.
Real- time vitals 
dashboards in the 
receiving hospital.

Manual contact with 
dispatch for rerouting 
(e.g. bypass to trauma 
centre).
Occasional rerouting 
due to traffic or 
capacity issues.
Driver often responsible 
for route decisions.

Delays in recognising 
need to divert (e.g. 
hospital on bypass).
Limited visibility into 
live ED capacity or 
diversions.
Navigational tools 
may not be EMS- 
optimised.

CAD- integrated hospital 
capacity systems (real- 
time updates).
AI- routing engines 
factoring traffic + 
hospital loads.
Voice alerts in the cab 
warning of bypassed or 
unsuitable facilities.

Verbal handover using 
ISBAR.
Patient moved into ED 
via stretcher.
ePCR or handwritten 
notes passed to clinical 
team.

Handover may be 
rushed or fragmented.
No formal record of 
handover quality or 
completeness.
Physical congestion in 
triage zones can delay 
transfer.

Digital handover tools 
with read receipt by ED 
staff.
Handover checklist 
apps to prevent missed 
information.
Auto- unload stretchers 
that sync with ED entry 
systems.
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Handover Stage
Researching the EMS timeline in context of a Car Accident Emergency

HANDOVER

SYSTEM 
FLAWS/

COMMON 
CHALLENGES

CURRENT 
SYSTEM

EMERGING 
TECHNOLOGIES

NOTIFICATION PATIENT TRANSFER VERBAL REPORT DOCUMENTATION
QUESTIONS/

CLARIFICATIONS
CLEAR & RESET

Phone or radio contact 
to ED using ISBAR or 
ETA format.
Manual entry into 
hospital alert systems 
(if available).
Notification timing 
varies (pre- load or en 
route).

Overloaded channels; 
calls may be missed or 
delayed.
No confirmation that 
message was received 
or understood.
Limited patient detail 
shared in early 
notification.

CAD- integrated digital 
pre- notification systems 
(auto- send ETA + 
patient info).
Mobile app alerts that 
include case type, 
acuity, and live vitals.
Two- way confirmation 
systems with read 
receipts for alerts.

Manual transfer using 
stretcher to ED trolley.
Team assist with slide 
sheets or transfer 
boards.
Priority based on acuity 
(resus > fast- track).

Delays if beds 
unavailable (hallway 
care or ramping).
Injury risk during lifts or 
awkward spaces.
Difficulties securing 
equipment (IV lines, 
monitors) during move.

Smart stretchers with 
built- in transfer 
features.
ED auto- bed 
assignment tools linked 
to pre- alerts.
Equipment syncing 
tools to auto- log 
transfer of monitors, 
devices, etc.

ISBAR, ATMIST, or other 
structured formats.
Delivered quickly, often 
under time pressure.
Sometimes 
accompanied by verbal 
summary of scene.

Incomplete or rushed, 
especially during high 
ED load.
No formal capture 
(unless staff take 
notes).
Risk of details being 
lost or misunderstood.

Voice- recorded 
handovers for later 
review.
AI- assisted prompts to 
ensure complete 
reports.
Digital shared 
dashboard so handover 
appears on ED screen.

ePCR (Electronic Patient 
Care Record) or paper- 
based form.
Sent digitally or handed 
over physically.
Includes vitals, 
treatment timeline, 
observations.

Some ePCR systems are 
delayed or incompatible 
with hospital EMR.
Paper forms risk loss or 
legibility issues.
ePCR upload delays can 
result in care gaps.

EMR- integrated ePCR 
for direct sync into 
hospital systems.
Auto- filled timelines 
based on onboard 
monitors.
Patient wristband QR 
codes to pull up pre- 
hospital data instantly.

Happens at bedside or 
in triage.
Often verbal, 
untracked.
Depends on availability 
of paramedics.

Paramedics may leave 
before questions arise.
Unclear 
documentation leads 
to inconsistent info.
No formal process for 
follow- up clarification.

Handover messaging 
portals between EMS 
and ED staff.
Shared patient timeline 
tools showing real- time 
history.
Delayed- access ePCR 
chat features for 
clarification without 
callback.

Vehicle cleaned, 
restocked, stretchers 
reset.
Status updated to 
"available" in CAD 
system.
Debrief or rest break 
depending on policies.

Limited downtime 
before next job, 
especially during 
surges.
Cleaning/restocking 
may be rushed or 
incomplete.
High- pressure reset > 
burnout risk over time.

Smart restock checklists 
and inventory- tracking.
Automated infection 
control systems (UV or 
fog- based disinfection).
Wellbeing alerts to 
prompt crew rest or 
mandatory 
decompression after 
critical jobs.
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Triple Zero is Australia’s main emergency service number. 
You should call 000 when:

•	 Someone is seriously injured or in need of urgent medical help

•	 Your life or property is being threatened

•	 You have just witnessed a serious accident or crime

In non-urgent situations, you should look up the number of local 
corresponding police, fire or ambulance services.

Additional Service Numbers:

•	 112 can only be dialed on a mobile phone

•	 106 can only be used with a teletypewriter or device for the deaf. The 
service is meant for people who are deaf or have a hearing/speech 
impairment

000 Can be called from any fixed or mobile phone and certain VoIP and 
satellite services. And additionally can be called from any ‘handheld’ 
satelite phone.

The Emergency+ app is an additional way for you to contact emergency 
services. The advantage of this service is that it uses your smartphone’s 
GPS to relay location data to emergency services.

Text is not an option of contacting 000.

When you dial 000, 
You will first hear a pre recorder message, “You have dialed emergency 
Triple Zero. Your call is being connected.”

The call will be answered by a Telstra operator who will ask which service 
you need. Additionally you may need to specify which state/town you are 
calling from. After this, the operator will connect you to the requested 
emergency service.

In extreme events, there may be short delays before your call is answered 
due to increase call traffic. You should remain on the line to keep your 
place in queue.

Stay focused, stay relevant, stay on the line. 
The Triple Zero (000) service is the quickest way to get the right 
emergency service to help you. You can contact Police, Fire or Ambulance 
in life threatening or emergency situations.

Assess the situation. 
Is someone seriously injured or in need of urgent medical help? 
Is your life or property being threatened? 
Have you just witnessed a serious accident or crime?

If you answered YES call Triple Zero (000).

Make your call.

•	 Stay calm and call Triple Zero from a safe place.

•	 When your call is answered you will be asked if you need Police, Fire or 
Ambulance.

•	 If requested by the operator, state your town and location.

•	 Your call will be directed to the service you asked for.

•	 When connected to the emergency service, stay on the line, speak 
clearly and answer the questions.

•	 Don’t hang up until the operator tells you to do so.

Providing location information.

•	 You will be asked where you are.

•	 Try to provide street number, street name, nearest cross street and the 
area.

•	 In rural areas give the full address and distances from landmarks and 
roads as well as the property name.

•	 If calling from a mobile or satellite phone, the operator may ask you for 
other location information.

•	 If you make a call while travelling, state the direction you are travelling 
and the last motorway exit or town you passed.

Instructions from the operator 
The operator may ask you to wait at a pre-arranged meeting point to assist 
emergency services to locate the incident

Nature of the Emergency. 
Clearly state what is happening, e.g., fire, accident, medical emergency.

Location.

•	 Street number, street name, nearest cross street, and suburb/town. 

•	 In rural areas, give full address, distances from landmarks, and 
property name. 

•	 If calling from a mobile or while traveling, provide direction of travel 
and last known location. 

Type of Service. 
Specify what service is needed; Police, Ambulance, Fire.

Additional Information (Normally for Ambulance). 
Details of patient; Age, Conscious, breathing, and any relevant medical 
history

Stay on the line. 
Don’t hang up until the operator tells you it’s safe to do so.

Follow Instructions. 
Pay attention to and follow any instructions given by the operator.

Triple Zero (000) How to call 000 Critical Information

Australian Communications and Media Authority (2021). Emergency calls | ACMA. [online] Acma.gov.au. Available 
at: https://www.acma.gov.au/emergency-calls.

www.triplezero.gov.au. (n.d.). How to Call 000. [online] Available at: https://www.triplezero.gov.au/triple-zero/How-
to-Call-000.

EMERGENCY EMERGENCY+ SEE OVER FOR MORE IMPORTANT DETAILS SEE OVER FOR MORE IMPORTANT 
DETAILS Triple Zero QFE00017 1-17B. (n.d.). Available at: https://www.fire.qld.gov.au/sites/default/files/2021-05/
ENG000.pdf.
www.healthdirect.gov.au. (2023). Calling triple zero (000). [online] Available at: https://www.healthdirect.gov.au/

About Triple Zero (000)
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4 Way Venn diagram of EMS Services (SES included)

WEEK 4
Focus: System Flaws & Painpoints

DESKTOP RESEARCH



DNB311 - Capstone 2025Noah Broeckx - N11072628

WEEK 4
Focus: Outreach

PRIMARY RESEARCH

An attempt at outreach was made towards those involved in emergency service industries. This post was made via 
instagram and unfortunately yielded no responses. 

Later aimed towards those involved in an emergency scenario via a public survey where participants were given 
the option to provide additional information in the even they were willing to participate further in an interview.

All outreach was conducted in an ethical and optional sense, where participants were allowed to withdraw at any 
moment.

Additional Instagram outreach was conducted via the use of surveys 
open to the public. These surveys centered around people’s perceptions 
surrounding drone use in emergency contexts, and additionally people’s 
experiences or concerns regarding emergency service triple zero calls.

Looking for interviewees

Looking for survey participants

Primary Research Outreach
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Market Research: Detection/Reporting

WEEK 5
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Market Research: On-Scene Awareness
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Market Research: Navigation & Access
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Focus: Detailed Response Mapping
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Market Research: Network/Integration
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Focus: Detailed Response Mapping
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Market Research: Data Processing
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Focus: Detailed Response Mapping

MARKET RESEARCH
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Market Research: Communication

WEEK 5
Focus: Detailed Response Mapping

MARKET RESEARCH
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Product Research: Aerial Input Tools
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Focus: Detailed Response Mapping
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Product Research: Navigation Tools
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Focus: Detailed Response Mapping
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Product Research: Visual Feedback Tools
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Focus: Detailed Response Mapping

MARKET RESEARCH
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Product Research: Interactive Dashboards
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Focus: Detailed Response Mapping

MARKET RESEARCH
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Product Research: Audible Communicative Tools

WEEK 5
Focus: Detailed Response Mapping

MARKET RESEARCH
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Drones/Surveilance
DJI Mavic 3 Enterprise

DJI Matrice 300 RTK

Quantum Systems Vector fixed-wing VTOL

Time

Payload

Range

Manouverability

SpeedTurnaround

Data Processing & Decision Support

Computer

Tablet/Phone

Wearable

Cost Scalability

ResilienceInsights

Communication Usability

Drones serve as rapid-deployment aerial emergency monitoring, 
extending situational awareness where human access or response speed 
is limited. Rotary quadcopter designs such as the Mavic 3 and Matrice 
300 excel in quick deployment and turnarounds, while fixed wing 
UAV’s prioritise higher operational range and endurance for wider area 
reconnaissance.

Via this spider chart, it was aimed to identify what specific drones were 
best at. It was determined from here that within a emergency context. 
Drones would need to prioritise high turnaround, time and speed. Details 
such as range, payload and manouverability are all highly context specific, 
and though highly important, it was decided that this would act as more of 
a bonus sub-category.

Hence, from this research, the DJI Mavic 3 served as a good ground basis 
for the drone design as its lightweight form offered a fast operational 
turn around and allowed easy integration with existing systems. The DJI 
matrice 300 also showed promise however its large design would prove 
difficult in a urban emergency environment.

For systems that integrate with emerging technologies, there are an 
abundance of tools that exist. Within all EMS services, Tablets are 
becoming the standard of displaying and sharing information across 
departments. 

When it comes to digital devices, there are multiple variations dependent 
on their intended use. However rugged tablets/phones are the most 
common and widely adopted technology.

Design should hence, be able to synergise well with this existing system.

WEEK 5
Focus: General Benchmarking

MARKET RESEARCH
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THE FLOW 
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Multi-Modal Tools for EMS First Response
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and data, (location of information within texts), information regularly 
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3. Assisting in editing, grammar, and structure to ensure clarity, 

conciceness and cohesion
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EXECUTIVE
SUMMARY
The following report explores the current weaknesses of communication 

and decision-making within the emergency medical service (EMS) 

system. Highlighting how the existing implementation of technologies and 

softwares heavily rely on the verbal input of callers. Yet, research findings 

bring forth the concern of how stress, confusion and panic often impair the 

ability of callers to relay critical information, such as nature and location of 

an emergency, in times of critical urgency.

Via the process of desktop and primary research in the form of surveys 

and interviews, five key points were raised to guide design innovation, 

(Enhancing communication & Situational Awareness, improving 

technology trust and transparency, constructing secure feedback loops, 

integrating intelligent automation, and ensuring smooth integration with 

current systems). These themes demonstrate the need for human centred 

design solutions that reduce caller burden and further strengthen the EMS 

dispatch process & preparedness.

DESKTOP 
RESEARCH

PRODUCT
ANALYSIS

PRIMARY
RESEARCH

ANALYSIS &
FINDINGS

DISCUSSION

DESIGN
IMPLICATIONS

EXECUTIVE SUMMARY
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Every 26 seconds, a Triple-Zero call is answered by the 

Queensland Ambulance Service, totalling over 3,300 calls 

in a single day. Of these calls, over 85%, (~2,750 calls on an 

average day), are classified as Code 1 or Code 2 incidents 

(QAS, 2024) requiring urgent, if not, immediate response, 

to best assist potentially life-threatening scenarios. Where 

minutes, and even seconds can mean the difference 

between life and death.

Despite the important role of the EMS responders, 

they can often find themselves underequipped and 

underprepared when arriving at a scene, due to incomplete 

or unreliable information provided. This is due to 

dispatchers’ heavy reliance on the descriptions of callers 

rather than actual scene conditions, where callers can be 

unclear, inaccurate, panicked and potentially untruthful. 

It is crucial for dispatchers to obtain reliable information 

within the early minutes of an incident, as it helps to better 

understand and respond to life-threatening scenarios.

As Australia continues to grow in population and urban 

scale, existing resources are being put under strain, the 

need for innovation within the EMS system has never 

been more prevalent (Görgens, 2025). First responders 

must be provided with the necessary tools for enhanced 

communication, situational awareness and decision-

making support to ensure Triple-Zero services remain 

efficient during unpredictable times.

The aim of this study is to explore how multimodal 

technologies could soon be implemented within the 

emergency service system to improve awareness, 

communication and decision-making to better support 

emergency personnel.

INTRODUCTION

INTRODUCTION
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The golden hour refers to the critical 60-minute window following a 

traumatic incident, where survival rates are significantly higher if treatment 

is provided quickly. An observational study involving 320 people showed 

that for those who received treatment within this window, mortality rates 

dropped from 31.8% to 7.1% (Bin Holiel et al., n.d.). This equates to a 4.5 

times higher chance of survival for patients in life-threatening conditions, 

underscoring the importance of minimizing any delays in care delivery.

Studies such as this bring to question what tools can be provided to EMS 

personnel to improve results and decrease overall mortality rates. In order 

accurately address how the golden hour period can be supported, the 

process of call and response must be deconstructed.

BACKGROUND

Early Response Benefit

First response revolves around the ability to provide immediate, life 

saving assistance to those in need. This is achieved by stabilising scenes, 

providing medical care, and protecting life/property until additional help 

arrives. Due to the time-sensitive nature of emergencies, its crucial EMS 

staff operate with speed and efficiency to provide the best possible care 

in the early moments of an incident, often referred to as the “Golden Hour” 

(Nickson, 2019).

BACKGROUND

Unsplash.com, 2025
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The call taker exists as the initial point of contact in any emergency, and 

is required to quickly gather accurate, reliable information from callers 

undergoing a significant amount of stress. During tragic events, a caller’s 

ability to provide relevant and/or useful information is often hindered, 

as trauma can trigger a plethora of adverse reactions such as impaired 

cognitive function, emotional distress, difficulty prioritizing, distorted 

perception, disconnection, and communication breakdown, (SAMHSA, 

2014).

Research confirms this claim, as highlighted in an observational study of 

1,830 ambulance calls in the UK. Where 26.3% of calls were associated 

with communication problems, delaying ambulance dispatch and/or the 

delivery of first aid advice (Higgins et al., 2001). The most common barrier 

prevalent within these observed calls regarded the emotional state of 

the caller, accounting for more than a third of the delays within these calls 

(Higgins et al., 2001). 

Similar findings were additionally observed in out-of-hospital cardiac arrest 

studies, where distressed callers took significantly longer in providing 

key details, inevitably slowing the recognition of the incident at hand and 

delaying CPR instructions (Chien et al., 2025). Early-stage delays bring 

forth consequences beyond just medical emergencies, as an analysis of 

police response times identified that just a 10% increase in response time 

resulted in a 1.6% rise in the probability of injury. Confirming that even small 

delays in dispatch can alter the trajectory of an incident (DeAngelo et al., 

2023).

Communication Under Stress

Photo by Mikhail Nilov: https://www.pexels.com/photo/paramedics-giving-first-aid-to-a-person-lying-on-a-stretcher-8942729/
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Systemic Communication Barriers

Broader systemic issues are affecting first response. Queensland Police 

Service did not meet its own urgent-incident response time targets in 

2023–24, attending only 74.3% of Code 1-2 incidents within 12 minutes 

against a target of over 80%, indicating sustained pressure on emergency 

response capacity (Queensland Police Service 2024; Queensland Audit 

Office 2024).

Weaknesses in communication systems have further been exposed in 

events of large-scale disasters, where for responders, floods and wildfires 

highlighted how incompatible radio systems across agencies stunted 

cross-department coordination, causing unintended duplications of 

effort and further dangerous delays (Bridging the communication gap, 2025). 

Evident also on the caller side, where the input overload of the 2009 

Victorian bushfires left 18,000 Triple-Zero calls unanswered or with delays 

due to system failure (Royal Commission into Victoria’s Bushfires, 2009).

Inconsistencies in cross-department communication continues to delay 

the allocation of resources, highlighting the recurring challenge where 

reliance on current early-stage communication methods leaves response 

vulnerable to delay. Desperately suggesting the need for additional tools 

to supplement and strengthen information exchange in these initial stages. 

These challenges highlight the repeating critical point that the early minute 

of an emergency is just as important as the actual care delivered on scene. 

Dispatchers simply cannot afford to work with incomplete, delayed, 

or unclear information as patient lives are lost if first responders are 

disadvantaged before they even arrive.

BACKGROUND

Photo by Ray Bilcliff: https://www.pexels.com/photo/vehicle-near-beach-1494729/
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In total, these findings highlight the need for supportive tools and systems 

to reduce reliance on caller clarity, provide faster scene analysis, and 

provide dispatchers and first responders alike with improved situational 

awareness. Emerging innovations and approaches focus on enriching 

caller-provided information, further improving the insights dispatchers 

have access to during live, unfolding events.

These innovations aim to streamline the call-taking process and reduce 

points of stress in the early stages of response to support call takers in 

dispatching critical resources quickly and accurately.

The Case for Enhanced Support

Unsplash.com, 2025
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The benchmarking section aims to evaluate technologies across the 

emergency response timeline to identify critical market gaps and justify 

potential product interventions. Insights gained throughout this evaluation 

will provide the foundation for developing new tools to strengthen and 

support the EMS system in early-stage decision making and dispatch.

BENCHMARKING

BENCHMARKING

The Market Gap

The examination of the EMS system, inclusive of each key stage of first 

response, (Call, Dispatch, Response, Care, Transport, and Handover), 

aims to identify critical market gaps and highlight potential room for 

improvement (see Figure 1). Technologies analysed are divided into two 

categories, software and hardware, where software solutions manage 

and interpret information through tools such as Computer-Aided 

Dispatch (CAD) platforms, AI-assisted triage, and electronic patient 

records. Hardware solutions, by contrast, provide physical interfaces 

or independent streams of data, including dispatcher consoles, patient 

monitors, drones, and telemetry devices.

While both categories provide great value to first response, their 

distribution across emergency stages is unbalanced. Earlier stages 

of emergency response are dominated almost entirely by software 

interventions, leaving dispatchers purely reliant on a caller’s ability to 

provide accurate and reliable information. This dependence highlights 

the flaw embedded within entirely software-based solutions, where 

their success is driven entirely by human input. The implementation of 

hardware-based tools in contrast, showcases the potential to deliver 

improved situational awareness, providing dispatchers with additional 

reference points for decision-making. This overall reduces the reliance on 

caller cooperation, reducing pressure and strengthening the early-stage 

process of an emergency.

10Noah Broeckx - N11072628 BENCHMARKING

LEGEND

LOW 
CURRENT

INTEGRATION

HIGH 
CURRENT

INTEGRATION

INFORMATION
SYSTEMS

SITUATIONAL
AWARENESS

MONITORING
& DIAGNOSTICS

RESOURCE
COORDINATION

Within the market  gap and other areas of the system, several underutilised solutions have emerged, 

(innovations such as Drones and Wearables). These technologies both show promising potential and 

have demonstrated their benefits via implementations in pilot programs however, remain far from full 

adoption into mainstream emergency response. It is therefore important to analyse these emerging 

technologies to identify where the challenges of early-stage communication are located to better 

inform potential design solutions (see Figure 2).

Emerging Technologies
Figure 1 - Benchmarking Matrix: Software & Hardware EMS Timeline

Figure 2 - Radar Chart: Drones and Wearables
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Although promising demonstration within pilot programs, drones and 

wearables remain far from mainstream adoption due to several factors. 

These include regulatory restrictions, infrastructure limitations, concerns 

around reliability and public trust in these technologies.

Addressing these challenges requires the development of supporting 

innovations to reduce barrier and build confidence in its use. Building from 

this, the benchmarking conducted aims to examine existing drone and 

wearable technologies within both EMS and other industries (see Figure 3). 

INFRASTRUCTURE 
LIMITATIONS

REGULATORY
BARRIERSPRODUCT OPERATIONAL

RELIABILITY
USER

ACCEPTANCE
SYSTEM 

INTEGRATION

Highly reliable in 
controlled conditions, 
vulnerable to weather, 

& obstruction

Requires fixed 
stations for storage, 

charging, & automated 
deployment

BVLOS* operation 
tightly regulated, 

largest obstacle in 
drone use

No current 
implementation within 

EMS CAD. Potential 
integration but largely 
experimental in EMS

Remotely accessible 
drones raise privacy 

concern“DJI DOCK”

DRONE-IN-A-BOX 
SYSTEM

Proven effective in pilot 
programs, limited by  

weather/range in 
adverse conditions

Requires hubs for 
storage but less 

demanding than docks

Operational in other 
countries, regional 

scaling issues

Currently integrated in 
some EMS pilots, not 

fully standardised

Generally positive 
public perception, 

especially as a 
lifesaving tool“EVERDRONE”

AED DELIVERY
SYSTEM

Practically unlimted 
tethered flight, very 

reliable once deployed

Vehicle mounted setup 
required, deployment 

limited to vehicle on 
scene

Tethered avoids 
potential airspace 
restrictions, easier 

to deploy than other 
drones

CAD/Dispatch 
integration limited 

(on-site), multi data 
input (video, thermal)

Visible, on-scene 
operation generally 
yields more positive 
public perceptions“FOTOKITE”

TETHERED 
RECON DRONE

Proven success in 
real life scenarios, 

still subject to false 
positives/negatives

Independent device 
integrating with 

common IOS system, 
no direct EMS 

integration

Consumer device, 
Series 4+ have FDA 

cleared ECG function

No direct EMS link, 
requires development 

into the CAD system

Highly adopted, 
extremely popular with 
proven track record of 

public confidence“APPLE WATCH”

CRASH/FALL 
DETECTION

Proven effectiveness 
in wellness tracking, 

some reliability in EMS

Minimal infrastructure, 
(no hubs, docks, etc)

Consumer grade 
device, not FDA 

cleared for medical 
grade

No current direct links 
to EMS dispatch

Highly adopted among 
the wellness centered 

public“OURA RING”

HEALTH 
MONITORING

*BVLOS - Beyond Visual Line of Sight

BENCHMARKING

HIGHEST 
SCORE 

RANKING 
(POSITIVE)

LOWEST
SCORE 

RANKING 
(NEGATIVE)

Figure 3 - Benchmarking Heatmap: Existing products
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As mentioned above, the collection of qualitative data 

constitutes the main component of this research process, 

consisting of a combination of surveys and interviews. 

The reasoning behind the research structure being 

qualitative focused rather than quantitative, was due to the 

complex nature of communication within early stages of 

the emergency timeline. By shifting focus into uncovering 

the “Why” and “How” of communication and  information 

barriers, this process aims to uncover potential pain points 

through the experiences of affected patients, witnesses 

and first responders.

RESEARCH
The primary data collection stage is critical to justifying 

the previously conducted research regarding possible 

intervention and support within the EMS system. For the 

most part, the research section consists of qualitative data 

collection with sections coded, analysed and presented 

in a quantitative manner. The focus around research 

conducted within this stage was to attain first hand insights 

surrounding experience within the EMS system and the 

technologies aimed to support that process.

Methodology

12RESEARCH
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The use of surveys, administered via the web platform ‘Google Forms’, 

was one of the primary research methods employed within this stage 

of the study. The platform was utilised to design, distribute and securely 

store participant responses. Recruitment was carried out via social media 

platforms including Instagram, Facebook and LinkedIn, (see Appendix 

1 & 2), using a publicly accessible account to ensure a diverse pool of 

respondents from the general public. This recruitment took the form of 

several temporary posts, ensuring data collection remained limited to this 

research stage.

These short surveys consisted of 13 questions presented in, multiple-

choice, checkbox, Likert scale and short-answer question formats. This 

enabled efficient data collection, allowing for swift survey completion, 

supporting engagement and accessibility. Questions requiring user text 

input which could raise confidentiality or sensitivity concerns were made to 

be optional.

The survey avoided collecting invasive or identifiable data by structuring 

demographic questions into broad, non-identifiable categories, such as 

age groups and general global /community regions. Additionally, due to the 

survey’s accessible, anonymous nature, the use of age categories ensured 

a precautionary measure to filter out any potential under 18 responses in 

line with ethical participation standards. Although no under 18 responses 

were received.

Survey Durations: 

~10 Minutes each

METHOD:
SURVEYS

RESEARCH

30 Responses - General Public

SURVEY 1
Drones in Emergencies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Public Perception

SURVEY 2

11 Responses - General Public
Triple Zero Emergency Calls . . . . . . . . . . . . . . . . . . . . . . . . . . Public Experience
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Initial outreach to EMS experts, (first responders, dispatchers and call-

takers), via email and social media, (see Appendix 3 & 4), yielded no 

response. Hence, the research adapted, focusing on collecting data from 

“secondary stakeholders,” including members of the public with direct, and 

in-direct experience calling 000.

Recruitment was initiated via the optional end question of Survey 2, where 

respondents could provide contact details or reach out directly via email. 

5 volunteers came forward, but only 2 were ultimately interviewed due 

to time constraints and data volumes. These participants represented 

opposing demographics in age, gender, and EMS experience (direct and 

indirect), offering a breadth of perspectives.

Participants were informed of the ethical considerations as well as 

additional support resources available. This was achieved via information 

provided in the survey conducted beforehand, as well as additional 

consent forms and information sheets distributed before interviews. These 

interviews allowed for richer, personalised perspectives as opposed 

to the sometimes-quantitative data surveys provide, overall providing 

deeper insights in the public’s experience with emergency first response 

calls. These interviews were conducted online and in person, with digital 

recording and transcription tools (see Appendix 5, 6, 7, 8) used to ensure 

accuracy.

Interview Durations: 

30-60 Minutes each

METHOD:
INTERVIEWS

RESEARCH

33 Minutes 4  Seconds
Wearable Tech in Emergencies . . . . . . . . . . . . . . . . . . . . . . Patient Perspective
INTERVIEW 2

55 Minutes 43  Seconds

INTERVIEW 1
Information Flow in EMS Calls . . . . . . . . . . . . . . . . . . . . Bystander Perspective
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ANALYSIS & FINDINGS

SURVEY ANALYSIS

After the surveys and interviews were conducted, a combination of qualitative and quantitative data 

analysis methods were implemented to triangulate and interpret key themes and findings within this 

primary research process. 

Data was collected from a total of 41 respondents across both surveys. The response demographic 

consisted of the general public in both instances, centered around those with perspectives or 

experience regarding the  following survey topics:

The initial demographic of these surveys aimed to be centered around was the perspectives of 

primary stakeholders in the EMS workplace. This included first responders such as police, firefighters, 

paramedics and SES workers, as well as those operating within the dispatch stage, such as Telstra 

operators, Triple Zero call-takers and emergency service dispatchers. Unfortunately, prior to 

the publication of these surveys, outreach aimed at recruitment within this demographic proved 

unsuccessful and survey direction shifted to the perspectives of the public.

Additionally, due to the method of the outreach to the general public, (conducted via social media), 

participants tended to sit in the younger age demographic. Fortunately, additional outreach methods 

across multiple media platforms ensured recruitment over a wider demographic however, it is still 

important to note that this factor may have contributed to the outcome of the data.

Limitations

15

• Survey 1:  

Public Perception of Drone Use in EMS

Data from this survey focused on gaining 

insight into general perceptions around 

drones and the implementation of new 

technologies within the emergency service 

industry. It aimed to highlight how willingness 

of the public to adopt these new innovations 

and what concerns they had surrounding 

their use.

• Survey 2:  

Public Perspective on Emergency Calls

This survey aimed to capture people’s 

perspectives and potential difficulties that 

might be present when making triple zero 

calls. Respondents were asked to either 

reflect on their past experiences needing 

to call emergency services, or to put 

themselves in the perspective of a caller and 

express their concerns.

Noah Broeckx - N11072628 16

30 Responses - General Public

SURVEY 1
Drones in Emergencies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Public Perception

Survey data from Question 6, (“What is your 

main concern with drones operating in your 

local area?”), highlighted privacy as the most 

frequent response, consisting of almost two-

thirds of all answers (see Figure 4). Other 

notable concerns consisted of, safety, misuse,  

and no concern, however, these consisted 

of significantly smaller responses within the 

sample.

An analysis of the age distribution of 

participants who responded to this question, 

indicated that privacy was the consistent 

concern within the 18-24 age demographic. 

Whereas, responses on other concerns were 

mixed across the age demographic, including 

responses from the 55-64 and 65+ age group.

ANALYSIS & FINDINGS

63%

RANKED PRIVACY AS
THEIR HIGHEST CONCERN

Followed by: 

 Safety 

 Misuse 

 No concern

Implementation Concerns

Bivariate cross-analysis of questions 5 and 6 

were conducted:

5. “How would you describe your comfort with 
drone use in public spaces?”

6. “What is your main concern with drones 
operating in your local area?”

Gathered data showcased the following distinct 

distributions  (see Figure 5):

• “Very Comfortable” respondents most often 
indicated no concerns with drone use.

• “Somewhat Comfortable” respondents vocalised 
their concerns entirely around the issue of privacy 
with drone use.

• “Neutral” respondents, voiced their main concerns 

around privacy,  safety and misuse

• “Somewhat Uncomfortable” respondents again 
showcased privacy as their most common concern, 
alongside authority misuse

Implementation & Comfort of Use

PRIVACY

VC SC SUN

SAFETY

AUTHORITY
MISUSE

N/A

*VC = Very Comfortable SC = Somewhat Comfortable N = Neutral SU = Somewhat Uncomfortable

Figure 5 - Heat Map of Drone Concern vs Comfort

Figure 4 - Drone Implementation Main Concerns
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Extremely 
Valuable

Neutral ComfortHigh Comfortable

Somewhat Comfortable Somewhat Uncomfortable

Slightly
Valuable

Valuable

Figure 6 - Comfort Vs Perceived Value of Drones in EMS

1.

Mark only one oval.

Under 18

18-24

25-34

35-44

45-54

55-64

65+

2.

Mark only one oval.

Australia/Oceania

Asia

North America

South America

Europe

Africa

Public Perception of Drone Use in
Emergency Services

This survey is part of a QUT Industrial Design Capstone project exploring how drones 
might be used to support emergency services. Your responses are anonymous and will 
help identify community concerns, opportunities, and design directions. The survey 
should take less than 5 minutes.

* Indicates required question

1. What is your age group?

2. What region do you live in?

05/09/2025, 22:19 Public Perception of Drone Use in Emergency Services

https://docs.google.com/forms/d/1Xc_-8WmKfjRb8qOhCJIHGFOxMYAo0H0rb7Z7x8vuoMU/edit 1/6

3.

Mark only one oval.

Yes, frequently

Yes, occasionally

No, never

4.

Mark only one oval.

Other:

Recreational/Hobby use

Delivery/Commercial use

Public Safety/Emergency use

Surveilance/Security

5.

Mark only one oval.

Very Comfortable

Somewhat Comfortable

Neutral

Somewhat Uncomfortable

Very Uncomfortable

3. Have you ever seen a drone in use? *

4. When you think of drones, what comes to mind first? *

5. How would you describe your comfort with drone use in public spaces? *

05/09/2025, 22:19 Public Perception of Drone Use in Emergency Services

https://docs.google.com/forms/d/1Xc_-8WmKfjRb8qOhCJIHGFOxMYAo0H0rb7Z7x8vuoMU/edit 2/6

Figure 7 - Extract of Google Forms Survey Questions & Responses

Comfort & Perceived Value

The cross-analysis of participant’s comfort 

around drones against their perceived value 

of within the EMS system uncovered that 

100% of participants believed that their 

implementation would at least offer some 

value to the response system, indicating an 

overall acceptance regarding their potential 

integration. From these response, those 

who were generally more comfortable with 

drones had a higher perceived value, whereas 

those less comfortable sat lower however 

still recognised their potential to aid the EMS 

response process (see Figure 6).

18Noah Broeckx - N11072628

SURVEY 2

11 Responses - General Public
Triple Zero Emergency Calls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Public Experience

Survey data across interview 2, focusing 

on gaining insight on difficulties during the 

communication phase of dispatch, (“What 

do you believe would be most difficult to 

communicate in an emergency call?”), indicated 

that the nature of the emergency was the 

most difficult to communicate, followed by the 

location of the emergency (see Figure 8). This 

highlights that communication difficulties lie 

within two out of the five main critical points of 

data for an  EMS dispatcher, (what and where).

Patient confidence surrounding experiences 

or perspectives on emergency calls, (“If I were 

making an emergency call, I would feel most 

confident knowing...”), demonstrated varied 

responses regarding systems to reduce 

caller stress. The most commonly indicated 

response surrounded additional systems 

being put in place to help aleviate caller stress 

(see Figure 9).

Out of the survey data analysed, 100% of 

respondents agreed that stress would have 

a strong or very strong effect on the quality  

of information exchanged. Those with prior 

experience making emergency calls indicated 

that providing key details within emergencies 

had some factor of stress which may have 

affected their ability to provide key information.

Throughout this interview’s open structure, 

additional concerns regarding privacy were  

raised. Participants mentioned, “...not wanting to feel 

like they’re being tracked...”, and worries around their 

“...privacy and personal details being breached by the 

wrong people.”

ANALYSIS & FINDINGS

RANKED HARDEST 
TO COMMUNICATE 

AT 54%

N
A

TU
RE O

F THE EMERGENCY

FOLLOWED BY LOCATION OF EMERGENCY AT 36%

Figure 8 - Information Exchange Concern

Figure 9 - Emergency Call Confidence

45%

WOULD FEEL MOST 

CONFIDENT IF 

SYSTEMS BEYOND 

THEIR CALL 

WERE ASSISTING 

THE RESPONSE 

PROCESS

Privacy is a very commonly recurring theme throughout each stage of primary research.
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As mentioned previously, one of the initial aims of the primary research was to capture the 

perspectives of individuals directly employed within the EMS industry. Despite outreach efforts, 

the recruitment of this primary stakeholder group proved unsuccessful. As a result, the interviews 

conducted within this stage of the report instead reflect the perspectives of general members of the 

public, regarding their direct involvement in emergency scenarios.

It is also important to note that participant responses were retrospective in nature. As both interview 

instances involved the individual’s reflection on their experience, which had occurred one to three 

years prior. While reflections of the experience still provide extremely valuable insights, time passed 

since the scenario may influence the accuracy of provided data. Additionally, due to the time gap from 

participants’ experiences, it is possible that EMS practices have since evolved and developed. This 

does not diminish any relevance of data collected however, highlights an important factor to consider 

moving forward in the analysis process.

Following the completion of the interview process, recordings were uploaded from transcription 

softwares, (Apple Voice Memo and Microsoft Teams), to Microsoft Word for the analysis and coding of 

key themes, sub-themes and their frequency of mention (see Figure 10). From this analysis, a Thematic 

Coding Matrix (see Figure 11) was created, in order to analyse the frequency of recurring themes and/

or ideas.

INTERVIEW ANALYSIS

ANALYSIS & FINDINGS

Figure 10 - Transcript Analysis
*Data redacted for privacy protection

Figure 11 - Thematic Coding Matrix

Limitations
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CALLERCALLER
SAFETYSAFETY

18

Personal RiskPersonal Risk 8

Context SafetyContext Safety 6

Permission/ReassurancePermission/Reassurance 4

Figure 12 - Alluvial: Caller Safety

PRIVACY & PRIVACY & 
TRUSTTRUST

12

Context SensitivityContext Sensitivity 5

Privacy Trade-OffPrivacy Trade-Off 3
Tech ReliabilityTech Reliability 3

LegitimacyLegitimacy 1

Figure 13 - Alluvial: Privacy & Trust

This interview explored a bystander caller’s perspective during a Triple Zero (000) emergency call. 

Via thematic analysis (see Appendix 6), the following two compelling themes of Caller Safety and 

Privacy & Trust emerged (see Figures 12 & 13). 

Caller safety was a new emerging theme that was not considered in earlier stages of primary 

research, where responses centered mainly around the safety and condition of the patient 

themeslves. Privacy and trust on the other hand, is a recurring theme throughout the entire primary 

research process. It is important to analyse these key themes from a bystander caller’s perspective 

to better inform a wider user centered design that can aim to assist a broader range of users within 

the emergency response system.

Personal risk was the most common sub-themes within 

the caller safety context. Where the interview participant 

commonly vocalised their concerns around their personal 

safety within the call process, (see Figure 12). What 

became noticeably apparent was the caller’s perception 

of the dispatcher’s limited consideration of their safety as a 

bystander.

It became very clear that the participant’s acceptability of 

monitoring/observational tools assisting in emergencies 

was extremely context driven, (see Figure 13). The 

participant regularly mentioned how this trade-off of help 

vs privacy was an exchange they were willing to make, 

given that it was made clear as to what and how these 

technologies would be utilised.

55 Minutes 43 Seconds

INTERVIEW 1
Information Flow in EMS Calls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bystander Perspective

“I don’t think there was any concern for my safety… it was very much involving the patient.”  
 31:15–31:23

“…once I had given all the information, the operator said I was free to leave. So I left because I 
didn’t feel safe…”  13:28–13:49

“If it was providing medical assistance, I think I would be OK with it… very context driven.”  
 26:45–26:55

“Surveillance… people might think, ‘I’m being watched all the time.’ If it was very clear it was 
emergency response, that might put people’s minds at ease.”  23:52–24:06
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33 Minutes 4 Seconds
Wearable Tech in Emergencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Patient Perspective
INTERVIEW 2

Interview 2 focused on first hand experience of a patient’s involvement with EMS response. From 

thematic analysis conducted over the 33 minute of interview, 8 relevant key themes emerged (see 

Figure 13). Of these, the most frequently mentioned theme regarded the Role of Technology in first 

response. More specifically, the participant felt the implementation of technology, (their Apple Watch), 

in EMS response helped bridge the communication gap by automating the transfer of critical data and 

improved the first response efficiency and workflow.

COMMUNICATION TECH  ROLE

STATUS UPDATESInfo 
Sharing

Support & 
Reassurance

Incident
Recognition

The themes of Technology Role 

and Communication were closely 

compared to explore the potential 

for hardware based technologies 

within EMS response (see Figure 

14). By analysing recurring sub-

themes between the two themes, it 

became apparent that there was a 

desire for status based updates to 

aid patient comfort.

TECHNOLOGY ROLE
16

EXPERIENCE
14

COMMUNICATION
11

TECHNOLOGY TRUST
8

FUTURE
TECHNOLOGY

7

OUTCOMES & LIMITS
7

CONTEXT
5

PRIVACY & ETHICS
7

“...that could provide alot of comfort... knowing that help is 
on the way” 21:15

“...everything went quite smoothly and quick... it was very good to have this, (Apple Watch), because it helped everything, (Personal Data) being organised when 
you’re dazed...”  18:10

Figure 13 - Tree Map: Emerging Themes

Figure 14 - Alluvial Diagram: Communication & Tech Role

ANALYSIS & FINDINGS
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DISCUSSION
This study aimed to identify communication and decision-

making gaps within the EMS system, focusing on how 

multimodal innovative technology could be implemented to 

best support the early moments of critical response. 

22

Human limitations around currently implemented 

technologies are only compounded via the existing 

weakness in EMS infrastructure. Where call overload and 

understaffing affect the ability for triple zero to respond to 

calls. Throughout disaster and extreme events, this major 

weakness in infrastructure has only been highlighted, 

showcasing the major flaws which revolve around the 

current fragile, caller reliant system, underlining the dire 

need for hardware to provide reliant and independent 

streams of data.

The implemented system providing urgent response in 

life-threatening scenarios, relies heavily on the ability 

of callers to relay the critical information pieces to help 

inform dispatcher decision-making. However, desktop 

research  showcased how the effect of intense emergency 

situations can affect a caller’s cognitive abilities to relay 

reliable, complete, and accurate information. This delay 

in information exchange ultimately slows dispatch times, 

significantly affecting a responder’s ability to effectively 

prepare for a scene.

Desktop Research Findings
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Interview data reinforced these findings, where 
the role of technology and importance of data 
trust became very apparent. Patient interviews 
showcased how data communication devices, 
such as Apple Watches, assisted tremendously 
in the transfer of critical information, reducing 
confusion and improving overall response 
efficiency. At the same time, concerns were 
raised regarding privacy and transparency of 
this data use. Both interviews described their 
acceptance in sacrificing privacy for improved 
emergency assistance however highlighted 
how the use of these technologies were 
extremely context driven and required careful 
considerations to protect the public from misuse.

Primary research revealed the most common 
human concerns regarding the EMS system and 
implementations of new public technologies. 
This was achieved via the use of surveys and 
interviews. Survey data highlighted the main 
difficulties within an EMS call, showcasing 
the caller’s lack of confidence in providing 
critical data in emergencies, (Nature and 
Location), and how their ability to relay this 
data is only diminished in stressful scenarios. 
Additionally, this data explored how plausible 
the implementation of new technologies was, 
focused on the primary concerns of the public 
with the integration of emerging products. The 
primary concern raised throughout this survey 
research regarded the privacy and safety 
surrounding these new technologies, where 
the majority of demographics expressed their 
unease around surveillance and data misuse.

Via benchmarking and primary research analysis, 
this gap was reinforced. Existing software and 
hardware analysis revealed that the earlier 
stages of EMS were almost entirely software 
dominant, with technologies such as Computer 
Aided Dispatch (CAD), depending entirely on 
caller input. Although hardware driven solutions 
do exist within the EMS realm, the current 
innovations are almost entirely experimental, 
showing tremendous promise in pilot programs 
but remaining almost entirely conceptual due to 
regulations, infrastructure demands, and public 
perceptions. This technology imbalance deprives 
dispatchers of effective tools that provide 
additional receiving points of information to help 

verify or supplement caller data.

Benchmarking Findings Primary Research Findings

DISCUSSIONNoah Broeckx - N11072628 23

Photo by Pixabay: https://www.pexels.com/photo/grayscale-photo-of-firemen-266403/



DNB311 - Capstone 2025Noah Broeckx - N11072628

24Noah Broeckx - N11072628

Callers often fail in clearly communicating the nature and location of 

emergencies due to multiple cognitive factors such as stress, confusion 

and panic. The current process of dispatch relies heavily on this ability 

for callers to provide verbal descriptions, which when combined with 

severe mental load, can prove to be unreliable and open to mistakes or 

misinterpretations. Inputs from multimodal data sources, (such as video, 

photo, sensors or wearables), can alleviate this over-reliance by providing 

contextual clues and external validation to help dispatchers infer and 

reference missing, or unclear information.

Enhanced Communication & Situational Awareness

1.

2.

DESIGN IMPLICATIONS

The public experience commonly describes the EMS communication 

flow as one-directional, flowing from caller to dispatcher with little return 

on information. This lack of clear communication exchange can leave 

callers anxious and unsure if the information provided to dispatchers was 

correct and being acted upon. A major design opportunity lies within this 

communication gap, where tools can be implemented to provided callers 

with reassurance indicators that establish bidirectional communication, 

showcasing that they are being responded to. Drones and other potential 

multimodal tools can be effectively implemented to provide communicative 

data and interactions with callers.

Data & Feedback Loops

Privacy concerns were commonly brought up throughout interviews 

and surveys. The consensus showed that even if new technologies were 

able to improve communication on scene, adoption of these innovations 

would be difficult if no systems are put in place for the clarification of data 

collection and how the system would operate outside of an emergency 

scenario. To best accommodate for public comfort surrounding the use of 

technologies that could be perceived as potentially invasive, clear consent 

mechanisms, non-invasive sensors and visible privacy indicators should be 

implemented to build public confidence. Trust and transparency are non-

negotiable criteria within future designs, but a requirement for appropriate 

EMS tech adoption.

Trust, Privacy & Transparency

3.
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Manual processes add unnecessary delays and risk of human error in 

the EMS system. In emergencies, the inefficient reliance on reporting key 

personal details and incident conditions via outdated phone operated 

systems poses a critical risk to the ability for EMS to quickly respond to 

a scene. Intelligent automation should be a key factor in the design of 

multimodal tools to assist in the information flow of relevant data to guide 

faster emergency dispatch. By implementing these automated systems, 

analysing location, emergency nature and key details surrounding the 

people involved, the design can aim to deliver faster care on scene.

Intelligent Automation

4.

5.
Emerging technologies such as wearables, drones and smart sensors 

often show promise within experimental pilot implementations, however 

lack proper integration with current EMS systems to effectively bridge 

the workflow gap. Tools that are seperate to the existing services and 

technologies implemented by the EMS, (Such as CAD and communication 

platforms), risk creating more work for dispatcher and responders. This in 

turn has the complete opposite intended effect on the workflow process 

of first response, slowing down rather than aiding in its efficiency. Designs 

should aim to reduce workload, via ensuring seamless integration with 

existing response platforms.

Current System Integration

DESIGN IMPLICATIONSNoah Broeckx - N11072628 25
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This report examined the gaps in communication and decision-making 

within EMS, identifying how multi-modal technologies could aim to 

help support early stages of urgent response. Key research findings 

demonstrated how patient outcome directly links to the speed and 

efficiency of response, and how communication breakdowns between 

callers/dispatchers significantly disrupt the flow of response.

Five key implications were derived from these insights, centred around: 

enhancing communication and situational awareness, embedding trust 

and transparency in emerging technologies, creating secure caller/

dispatcher feedback loops, integrating intelligent automation, and ensuring 

smooth alignment with existing systems. Implementing these implications 

as the foundation of design criteria in emerging ideation will help reduce 

caller burden, strengthen response preparedness and build confidence 

surrounding emerging EMS technologies.

In summary, the improvement of EMS communication requires more than 

incremental adjustments within implemented software and hardware. It 

demands the development of innovative, human centred technologies 

that consider the EMS system, patient trust, privacy and safety at its core. 

Ultimately advancing first response capabilities and improving patient 

outcomes in life threatening situations.

CONCLUSION
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APPENDIX

Appendix 1:  

Drone Survey Recruitment - Instagram/Facebook

Appendix 2:  

Drone Survey Recruitment - LinkedIn

APPENDIX
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Appendix 4:  

EMS Recruitment Post - LinkedIn

Appendix 3:  

EMS Recruitment Post - Instagram/Facebook
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Concept 1
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Focus: Concept Presentation

ASSESSMENT 1.2 SUBMISSION



DNB311 - Capstone 2025Noah Broeckx - N11072628

Concept 2
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Focus: Concept Presentation
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Concept 3
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Focus: Concept Presentation
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Concept 4
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Concept 5
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Focus: Concept Presentation
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Required Parts for a Working 
Drone:

•	 Frame - 3D printed?

•	 Propellers - 3D printed?

•	 Battery

•	 Receiver

•	 Remote

•	 Camera

•	 VT Antenna (Video Transmitter)

•	 FC Board (Flight Controller)

•	 ESC Board (Electronic Speed 
Controller)

WEEK 6
Focus: Drone Components

DESKTOP RESEARCH

Youtube: The Idiot’s Guide to Making a DIY Drone! (I am the Idiot) - GreatScott! Youtube: I Built a Self Landing Satellite - I Build Stuff

Drone Building videos
Conducted some video exploration on how drones are built, including the components, coding, form etc. Lots of 
interesting points to consider.

www.youtube.com. (n.d.). The Idiot’s Guide to Making a DIY Drone! (I am the Idiot). [online] Available at: https://
www.youtube.com/watch?v=DeSDjjicGWY.

I Build Stuff (2025). I Built a Self Landing Satellite. [online] YouTube. Available at: https://www.youtube.com/
watch?v=7yVFZn87TkY [Accessed 31 Oct. 2025].
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Drone Components
A small, consumer drone was disassembled to be used for its parts. Before disassembly, some brief flight tests 
were conducted. During which it was noted that flying the drone even with the protective bumpers, still proposed 
a significant safety risk.

Due to my poor flying in even poorer conditions, the drone took a significant beating. Significantly damaging 
majority of the propellers in the process. Accidental contact with drone propellers also proved to be rather 
painful.

Justifiably, moving forward with this project, the circular ducted design will be maintained, as “encasing” the 
propeller doesn’t only protect other people from potential injuries but also protects it from potential damage.

WEEK 6
Focus: Drone Disassembly

DEVELOPMENT
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The disassembly of the drone made it easier to 
understand the components of the product. From the 
disassembly process the following parts were obtained:

•	 4 Brushless Servo Motors

•	 4 Individual Motor Speed Controllers

•	 2 Cameras, (FPV & Top-Down)

•	 1 Video Streaming PCB

•	 1 Flight Controller with onboard Gyro and Wifi 
Module

•	 1 Battery Pack

•	 1 On/Off Switch

•	 4 LED strip lights (Blue & Green)

Drone Disassembly

WEEK 6
Focus: Drone Disassembly

DEVELOPMENT
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Drone Disassembly Cont.
The motors were closely analysed and measured to create an accurate hub 
platform to design the actual propellers around.

WEEK 6
Focus: Drone Disassembly

DEVELOPMENT
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WEEK 6
Focus: Motor Measurements

DEVELOPMENT
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Motor Screw
To ensure accurate dimensions, McMasterCar.com was utilised to attempt 
to find a closely designed screw. I was able to locate something rather 
accurate however the dimensions were still slightly off.

However it was later realised that only the basic screw measurements 
would be required, and the motor hub was modeled around these 
constraints

WEEK 6
Focus: Drone Disassembly

DEVELOPMENT
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Prop Hub Reference
A draft print was done in order to ensure proper tolerances with the drone brushless motors. Fits were rather tight 
however firm, and sat well in the socket without moving around.

From here this basis piece would be used as reference to model the propeller & final propeller hub’s around which 
would be combined into one mesh and printed as 1 solid part

WEEK 6
Focus: Propeller Hub

PROTOTYPING
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About Concerns Takeaway

Key aspects of early reconnaissance in emergency services: Methods of early reconnaissance: Example Scenarios

Early reconnaissance in emergency services involves gathering vital 
information about an incident’s location, extent, and potential hazards 
before or during the response. This crucial step helps emergency 
responders assess the situation, plan their actions, and minimize risks to 
both themselves and the public.

The main concerns of early reconnaissance in an emergency scenario  
revolve around information exchange. Data gathered can be incomplete 
due to confusion of conflicting reports, sensory distortions such as smoke, 
debris, noise etc. Additionally, emergency scenes are highly dynamic, 
frequently shifting and changing. Another major concern surrounds the 
ethical and legal exposure of these technologies, especially in population 
dense urban environments where privacy and data security are major 
obstacles preventing further progression of early observational tools.

When designing observational tools for emergency scenario, it is critical 
that they are designed with the dynamic, chaotic nature of emergency 
scenarios. Designs must be highly flexible and resillient to environmental 
aspects and changes. Primarily the concern of privacy, is the main obstacle 
preventing the use of these technologies. It’s critical that designs take 
public data privacy in mind and only operate in appropriate scenarios.

•	 Situational Awareness: Early reconnaissance provides a rapid 
overview of the incident, enabling responders to understand the scale 
of the event, identify potential threats, and determine the necessary 
resources. 

•	 Hazard Assessment: Reconnaissance helps identify potential hazards 
like hazardous materials, unstable structures, or areas of high risk, 
allowing for safer deployment of personnel and equipment.

•	 Resource Allocation: Based on the reconnaissance findings, 
emergency services can effectively allocate resources, such as 
personnel, specialized equipment, and vehicles, to the areas where 
they are most needed.

•	 Incident Command: Early reconnaissance data informs the Incident 
Commander’s decision-making process, enabling them to establish 
clear objectives, develop strategies, and coordinate the overall 
response.

•	 Public Safety: Reconnaissance findings can be used to inform the 
public about potential dangers, recommend evacuation routes, and 
provide timely updates on the situation.

•	 Aerial: Drones and aircraft equipped with cameras and sensors can 
provide real-time imagery and data over a wide area, enabling rapid 
assessment of the situation from above. 

•	 Ground: Teams on the ground can observe the incident firsthand, 
assess damage, identify hazards, and gather detailed information 
about the affected area.

•	 Remote Sensing: Technologies like thermal imaging can detect 
heat signatures, helping identify hotspots in fires or locate people in 
obscured areas.

•	 Information Gathering: Gathering information from various sources, 
including eyewitness accounts, social media, and other emergency 
services, can provide valuable insights into the incident.

•	 Bushfires: Aerial reconnaissance with drones or aircraft can quickly 
assess the fire’s perimeter, hotspots, and potential spread, while 
ground teams can identify evacuation routes and assess firebreaks.

•	 Hazardous Materials: Drones equipped with specialized sensors can 
assess the type and extent of hazardous materials involved, allowing 
for safer containment and cleanup efforts.

•	 Search and Rescue: Aerial reconnaissance with thermal imaging can 
help locate missing persons in complex terrain, while ground teams 
can search buildings and other areas.

•	 Car Incident Response: Automatic crash detection, drone 
surveillance, and real-time traffic data analysis to quickly assess 
the situation, locate the incident, identify potential hazards, and 
determine the appropriate level of response.

Early Emergency Surveillance

Joyce, K., Wright, K., Ambrosia, V. and Samsonov, S. (2025). AJEM Apr 2012 - Applying Intelligence Surveillance Reconnaissance for dynamic emergency management and a 
new perspective for US Department of Defence Architecture Framework. [online] Aidr.org.au. Available at: https://knowledge.aidr.org.au/resources/ajem-apr-2012-applying-
intelligence-surveillance-reconnaissance-for-dynamic-emergency-management-and-a-new-perspective-for-us-department-of-defence-architecture-framework/

WEEK 7
Focus: Emergency Reconnaissance

DESKTOP RESEARCH
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Market Research - Drones in First Response

Company: SkyDio Regulatory Concerns

Skydio is an American manufacturer of drones headquartered in San 
Mateo, California. The company manufactures drones for use in battlefield 
situation awareness, policing, and inspection. Their drones can complete 
fully autonomous missions with the use of a dock to automatically 
recharge.

There are lots of regulations around BVLOS (Beyond visual line of sight) 
drone operation. Which require proper documentation, certificates and 
training. 

Pre-position drones, ready to quickly respond to any incident. Get on 
scene in seconds, rapidly find and track subjects and vehicles, stream live 
video to determine the best tactical response. Overwatch provides real-
time situational awareness to all responders, keeping your officers and 
community safe. Skydio helps you establish and grow a successful DFR 
program.

How it works:

Skydio (2019). Skydio, Inc. [online] Skydio, Inc. Available at: https://www.skydio.com/.

WEEK 7
Focus: EMS drone Companies

INDUSTRY RESEARCH

Sweden implements drones for delivery of AEDs in emergency scenarios. 
In Sweden more than 10,000 people suffer sudden cardiac arrests outside 
of the hospital and quick, immediate intervention is required. The system 
delivers defibrillators faster than ambulances.

Drone Delivery of AEDs and Medical Supplies - Sweden

Europa.eu. (2023). COLLARIS Network | UCP Knowledge Network. [online] Available at: https://civil-protection-
knowledge-network.europa.eu/projects/collaris-network [Accessed 6 Aug. 2025].
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•	 Sensors and actuators: 
“Sensors are devices that can detect changes in the environment, such 
as temperature, humidity, light, motion, or pressure. Actuators are 
devices that can cause physical changes in the environment, such 
as opening or closing a valve or turning on a motor. These devices are at the 
heart of IoT, as they allow machines and devices to interact with the physical 
world. Automation is possible when sensors and actuators work to 
resolve issues without human intervention.” (IBM, 2023) 

•	 Connectivity technologies: 
“To transmit IoT data from sensors and actuators to the cloud, IoT devices 
need to be connected to the internet. There are several connectivity 
technologies that are used in IoT, including wifi, Bluetooth, cellular, 
Zigbee, and LoRaWAN.” (IBM, 2023) 

•	 Cloud computing: 
“The cloud is where the vast amounts of data that is generated by IoT devices 
are stored, processed, and analyzed. Cloud computing platforms provide the 
infrastructure and tools that are needed to store and analyze this data, as well 
as to build and deploy IoT applications.” (IBM, 2023) 

•	 Big data analytics: 
“To make sense of the vast amounts of data generated by IoT devices, 
businesses need to use advanced analytics tools to extract insights 
and identify patterns. These tools can include machine learning 
algorithms, data visualization tools and predictive analytics models.” (IBM, 
2023) 

•	 Security and privacy technologies: 
“As IoT deployments become more widespread, IoT security and privacy 
become increasingly important. Technologies such as encryption, 
access controls and intrusion detection systems are used to 
protect IoT devices and the data they generate from cyberthreats.” (IBM, 
2023)

What is the “Internet of Things?”
The Internet of Things (IoT), is the connection between practically any 
Internet accessible device to transfer and receive data to interact between 
each other.

“The Internet of Things (IoT) refers to a network of physical devices, vehicles, 
appliances, and other physical objects that are embedded with sensors, software, 
and network connectivity, allowing them to collect and share data.” (IBM, 2023)

Otherwise known as “Smart Devices”, are products that range from a 
variety of different forms. They could be anything from smart home 
devices such as thermostats, wearables, coffee machines, to complex 
machinery & transport systems. 

A vast network of Internet connected devices would be able to 
communicate effectively to exchange data and perform controlled or 
autonomous tasks. This could include:

•	 Monitoring environmental farm conditions

•	 Managing traffic patterns

•	 Controlling machines and processes in factories

•	 Tracking inventory and shipments in warehouses

The potential is vast and is already being implemented in a variety of 
industries; manufacturing, transportation, healthcare, agriculture etc. IoT 
is constantly growing and will play a crucial role in the future of our world.

•	 Improved Efficiency 
“By using IoT devices to automate and optimize processes, businesses can 
improve efficiency and productivity. For example, IoT sensors can be 
used to monitor equipment performance and detect or even resolve 
potential issues before they cause downtime, reducing maintenance 
costs and improving uptime.” (IBM, 2023) 

•	 Data-Driven Decision-Making 
“IoT devices generate vast amounts of data that can be used to make better-
informed business decisions and new business models. By analyzing this 
data, businesses can gain insights into customer behavior, market 
trends, and operational performance, allowing them to make more 
informed decisions about strategy, product development, and 
resource allocation.” (IBM, 2023) 

•	 Cost-Savings 
“By reducing manual processes and automating repetitive tasks, IoT can help 
businesses reduce costs and improve profitability. For example, IoT devices 
can be used to monitor energy usage and optimize consumption, 
reducing energy costs and improving sustainability.” (IBM, 2023) 

•	 Enhanced Customer Experience 
“By using IoT technology to gather data about customer behavior, businesses 
can create more personalized and engaging experiences for their 
customers. For example, retailers can use IoT sensors to track customer 
movements in stores and deliver personalized offers based on their behavior.” 
(IBM, 2023)

IBM (2023). What is the Internet of Things (IoT)? [online] IBM. Available at: https://www.ibm.com/think/topics/
internet-of-things.

IoT Devices:

Importance of IoT: Tech Behind IoT

WEEK 7
Focus: Internet Of Things

DESKTOP RESEARCH

IBM (2023). What is the Internet of Things (IoT)? [online] IBM. Available at: https://www.ibm.com/think/topics/
internet-of-things.

Simplilearn (2020). IoT - Internet of Things | What is IoT? | IoT Explained in 6 Minutes | How IoT Works | Simplilearn. 
YouTube. Available at: https://www.youtube.com/watch?v=6mBO2vqLv38.
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Australian Drone Regulations
Queensland

Who makes the rules? BVLOS Regulation What does this mean?

Automation & Autonomous OPS

•	 CASA, (Civil Aviation Safety Authority), sets the aviation rules in CASR 
Part 101 + its manual of standards (MOS). 

•	 State and local overlays add place-based restrictions specific to areas 
within Queensland, (Such as parks, cities, neighbourhoods, airports 
etc)

So CASA acts as a baseline of rules/regulations, and state sets specifics 
rules and regulations according to area. However, these baselines can 
be tweaked depending on if you have special authorisation. Meaning, 
in operational use within state based services, (Emergency Services), 
it’s entirely possible to allow for changes to make drone operation more 
manageable.

This would require alot of careful considerations, and more importantly, 
requires positive responses from the public as well.

BVLOS, (Beyond Visual Line of Sight), operation requires CASA approval 
under reg 101.029. A BVLOS approved operator would be issued a 
flight approval instrument specifing operational conditions, including 
procedures, mitigations and geography.

BVLOS approval often takes the following two forms

•	 Specific mission BVLOS approvals: 
Safety case submitted including, (Concept of Operations, (CONOPS), 
risk assesment, DAA/Airspace mitigations, crew training)

•	 Broad Area BVLOS 
CASA Guidance/Instruments which enable ongoing BVLOS within 
defined flight geography. Good fit for continuous repeated operations 
(Emergency service context)

The two terms, (Automation and Autonomy), are clearly distinguished via 
CASA regulations:

Automation:

•	 Executing pre-programmed tasks via human supervision/control, 
(Scheduled flights, return-to-home, waypoint following etc.)

•	 Pilot maintains supervision and has the ability to intervene and take 
control of drone at any point 

•	 Think of it more as a way to reduce repetitive easy to control tasks, 
where human control is taken over at a certain point

Autonomy

•	 Decision making with minimal, or no human intervention. 
Dynamically reacting to environment, plans and conditions to reroute 
and adapt to missions

•	 Human ability surrounds setting mission objectives, but system 
executes mission itself

•	 Typically sits in a higher risk category, however is manageable as long 
as CASA sees strong justification and risk mitigation. Treated more as 
Approvals rather than standards

What’s possible today?

•	 BVLOS is legal and possible with CASA approval under a ReOC (Remote 
operator’s certificate).

•	 Surface level automation, (Pre-planned routes, waypoints, scheduled 
flights & return to home), Is fully approved and legal as long as remote 
pilots have control and are able to intervene at any point.

•	 EMS BVLOS can operate via expedited approvals or under special CASA 
instruments with coordination with airspace controllers.

•	 Broad BVLOS trials are currently in action and CAS is issuing early 
instruments to approved ReOC holders in defined regions

•	 Digital Flight Authorisation infrastructure exist, however in early 
form. CASA-Certified apps are able to issue VLOS/BVLOS approvals in 
low risk zones.

•	 Autonomous features such as automatic landing, launching, sensing 
and reporting are possible as long as there is human oversight.

What isn’t possible yet?

•	 General BVLOS. Currently it’s not possible to fly anywhere beyond line 
of sight without CASA approval

•	 Full autonomous flight is not yet approved anywhere in Australia. 
Meaning commanding pilots are still required and dynamic, drone 
controlled operation isn’t possible yet

•	 Urban BVLOS, (Above people and densely populated areas), is very 
tighly regulated and only approved via a very strong safety case and 
CASA exemption. Requires a strong use case

•	 Auto-Response Missions (EMS), is currently a future goal, however not 
current law.

•	 Full digital BVLOS approvals are coming but not fully released yet.

The bottom line:

•	 Casa is expanding Broad-Area BVLOS laws to allow for longer range 
manned operations.

•	 Digital flight authorisation is slowly becoming standardised

•	 Gradual acceptance of semi-autonomous operations is becoming 
commonplace

•	 Full autonomy is a likely scenario post-2027 once detect & void 
standards mature

CASA (2019). Drone rules. [online] Civil Aviation Safety Authority. Available at: https://www.casa.gov.au/
knowyourdrone/drone-rules.
Civil (2021). Part 101 of CASR Unmanned aircraft and rockets. [online] Civil Aviation Safety Authority. Available at: 
https://www.casa.gov.au/rules/regulatory-framework/casr/part-101-casr-unmanned-aircraft-and-rockets
Drones. (2022). State and territory rules | Drones. [online] Available at: https://www.drones.gov.au/drone-rules/state-
and-territory-rules.

Figure: General drone rules for consumer use

WEEK 7
Focus: Drone Regulations Australia

MARKET RESEARCH
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Zipline is a company using autonomous fixed-wing drones to deliver 
medical supplies in remote and urban areas. They’re looking to expand 
into urban delivery systems and are looking into multiple ways of reducing 
noise.

Research is being conducted into single propeller drones, which use 
fluctuations in motor acceleration to drive propeller pitch, yaw, and 
roll. Although a bit extreme, this demonstrates that reduced propeller 
quantities is possible

The Ball is an example of a research drone that looks at using control 
vanes to drive its movement. The vanes act by redirecting the air pressure 
generated by the propeller.

This method is a bit too technical for the context of emergency services 
and would require alot of maintenance and testing before it would be 
ready for the field. Navigation will instead be controlled by “Control 
Vanes” which act like plane Ailerons to determine thrust vector.

Zipline Single Propeller Drones “The Ball” Drone

Zipline Specialised Propellers Toroidal Propellers

Drone Innovations

Youtube: Amazing Invention- This Drone Will Change Everything - Mark Rober Youtube: A self-rotating, single-actuated UAV with extended sensor field of view for autonomous 
navigation -MARS LAB HKU

Rober, M. (2023). Amazing Invention- This Drone Will Change Everything. [online] www.youtube.com. Available at: 
https://www.youtube.com/watch?v=DOWDNBu9DkU.
Kesteloo, H. (2023). How do the Zipline Silent Propellers Work? [online] DroneXL.co. Available at: https://dronexl.
co/2023/05/04/how-do-zipline-silent-propellers-work/.

MARS LAB HKU (2023). A self-rotating, single-actuated UAV with extended sensor field of view for autonomous 
navigation. [online] YouTube. Available at: https://www.youtube.com/watch?v=lrEJnJrRJsQ [Accessed 31 Oct. 2025].

Hackaday.io. (2020). Project | The Ball-Drone Project | Hackaday.io. [online] Available at: https://hackaday.io/
project/169823/logs [Accessed 31 Oct. 2025].

To combat public complaints and optomise perceptions. Zipline features 
a special propeller designed to reduce high frequency noise. Eliminating 
irritable high frequency noises that traditional propellers emit.

To combat public complaints and optomise perceptions. Zipline features 
a special propeller designed to reduce high frequency noise. Eliminating 
irritable high frequency noises that traditional propellers emit.

WEEK 8
Focus: Drone Innovations

INDUSTRY RESEARCH
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Ziroth (2024). The Unexpected Genius of Contra-Rotating Propellers. [online] YouTube. Available at: https://www.
youtube.com/watch?v=0cVBSt67AcU

Modlab UPenn (2018). A Fully Actuated Aerial Vehicle using Two Actuators. [online] YouTube. Available at: https://
www.youtube.com/watch?v=qWsKqmCIhRY

Bi-Propeller Drone Toroidal Propellers

Drone Innovations Cont.

This is a drone design incorporating a two propeller layout, again it uses 
motor fluctuations to drive the propeller angles in order to determine 
its thrust vector. Still a bit to complicated for the project scope however 
interesting to see aplied to bi-propeller drones

This is a drone design incorporating a two propeller layout, again it uses 
motor fluctuations to drive the propeller angles in order to determine 
its thrust vector. Still a bit to complicated for the project scope however 
interesting to see aplied to bi-propeller drones

Youtube: A Fully Actuated Aerial Vehicle using Two Actuators - Modlab UPenn

WEEK 8
Focus: Drone Innovations

INDUSTRY RESEARCH
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https://www.youtube.com/watch?v=0au2IA4uUok

Explored different propellor types, decided that the most likely outcome 
would be for the propellors to be designed as ducted, coaxial, contra-
rotating toroidal propellors.

Pros:

•	 High Thrust

•	 Lower energy consumption

•	 Smaller propeller size

•	 Eliminating high pressure zone mixes

•	 Great EVTOL capabilities

•	 Enclosed propellers reduce safety hazards

•	 Quieter design, (Reduces the mix of pressure zones which eliminates 
pressure vortexes and hence noise, combined with toroidal propellers  
hopes to significantly reduce noise output)

Cons:

•	 Ducts generate additional weight

•	 Susceptible to crosswinds

•	 Added drag when cruising, (moving directionally)

Proposed fixes to address ducted fan cons:

•	 Composite materials to reduce weight

•	 Gimbaled ducts can ensure protection against crosswinds

•	 Adaptive fans could be implemented if additional speeds required, 
(Adapts the shape of the ducts for better air intake and thrust output)

WEEK 8
Focus: Drone Propeller Designs

DESKTOP RESEARCH
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WEEK 8
Focus: Toroidal Propeller Design

PROTOTYPING

Early Iterations

Toroidal Propeller

The early designed versions of the toroidal propeller were good to reference 
size and demonstrate the concept, however logistically wouldn’t be realistic. 
This propeller version was heavy, thick and unoptomised for conceptual 
flight. Hence official propeller designs were researched in order to create a 
somewhat realistic concept.
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WEEK 8
Focus: Early Stage Digital Sketching

IDEATION

Digital Sketches Not great at digital sketching so didn’t stick with this for long
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Drone Forms

WEEK 8
Focus: Early Stage Sketching

IDEATION
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Drone Forms

WEEK 8
Focus: Early Stage Sketching

IDEATION
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Drone Forms

WEEK 8
Focus: Early Stage Sketching

IDEATION
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Drone Forms

WEEK 8
Focus: Early Stage Sketching

IDEATION
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MOODBOARD - INSPIRATION

WEEK 8
Focus: Further Drone Ideation

DEVELOPMENT
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Existing Infrastructure

Explored the idea of using police patrol vehicles as drone HUBS as one of 
my early concepts. This is due to police being present on emergency scenes 
almost every time. Meaning that a drone would almost always be able to 
respond to a scene earlier that first responders.

Eventually it was decide to remain with a drone nest design that would be 
implemented and connected onto existing posts. This was as to not mess 
too much with existing infrastructure.

Either way, there is a very real possibility of expanding the drone nest 
system in order to incorporate drone hubs/platforms on first response 
vehicles.

Police Vehicles

Potential Drone Platforms?

WEEK 9
Focus: Existing Infrastructure

MARKET RESEARCH
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Software Ideation - Blender Script: V1
Struggling with form idea generation so played around with some blender scripts to generate randomized shapes, 
hoping that this would assist in developing some interesting concepts. Forms were coming out either too simple or too jagged so had to adjust it

WEEK 9
Focus: Abstract Form Ideation

IDEATION
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Software Ideation - Blender Script: V2
This version generated some smoother, more uniform shapes, but wanted to generate some larger 

sheets that I could later sketch over.

WEEK 9
Focus: Abstract Form Ideation

IDEATION
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Software Ideation - Blender Script V3

WEEK 9
Focus: Abstract Form Ideation

IDEATION
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Sketch Results

WEEK 9
Focus: Abstract Form Ideation

IDEATION

Nothing too crazy that I want to move forward with but just a good opportunity to experiment with 
form.
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Design Form
Circular designs are making more sense for a bilateral propeller layout, weight needs to be evenly distributed 
across all dimensions and hence a circular form makes most sense.

Experimented with some “topology optimized” style parts, however didn’t make sense for the circular form and 
additionally would make manufacturing much more difficult.

Experimented with an inner rotating ring with the propeller however seemed unrealistic and overcomplicated.

WEEK 9
Focus: Physical Form Ideation

PROTOTYPING

Clay Modelling
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Foam Modelling
Some clay modelling was conducted to experiment with the topmost section 
of the drone, however this form of ideation was scrapped pretty early on.

Instead focus was turned towards further developing the model in CAD so 
that surfacing changes could be made later on after internal component 
fitting.

WEEK 9
Focus: Physical Form Ideation

PROTOTYPING
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Mid-Stage Sketching

WEEK 9
Focus: Further Drone Ideation

IDEATION
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Mid-Stage Sketching

Paper scan didn’t come through 
well, this section shows a side 

profile that’s developed later on 
in the design process

WEEK 9
Focus: Further Drone Ideation

IDEATION
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Mid-Stage Sketching

WEEK 9
Focus: Further Drone Ideation

IDEATION
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WEEK 9
Focus: Further Drone Ideation

IDEATION

Mid-Stage Sketching
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Mid-Stage Sketching

WEEK 9
Focus: Further Drone Ideation

IDEATION
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3D Printing Materials
Exploring requirements for using 
3D print materials for ideation 
and possible mass customization 
manufacturing

Upgrades were made to 3d print 
higher quality engineering 
fillaments.

PETG-CF was chosen due to its 
lightweight, yet strong material 
properties, the fillament would 
be used primarily for the internal 
propellers in order to prevent 
accidental propeller breakage when 
testing.

PAHT-CF, (Nylon-Carbon Fiber), 
was also chosen in order to represnt 
a final prototype part that would 
be as close possible to the real life 
product of this part.

WEEK 9
Focus: Resource Exploration

REFINEMENT
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Late-Stage Sketching

WEEK 9
Focus: Finalising Sketches

REFINEMENT
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WEEK 9
Focus: Finalising Sketches

REFINEMENT

Late-Stage Sketching



DNB311 - Capstone 2025Noah Broeckx - N11072628

WEEK 10
Focus: Component Fitting

PROTOTYPING

Component Fitting
Made some to scale drawings of the internal component positioning of all 
the different parts to make sure they don’t clash with outer walls of the 
drone. 

This was more of a precautionary piece of mind step to make sure 
everything contained nicely within the part.
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Finalising the Propeller Layout

Once sketching was finalised and drone form was decide, the final propeller hub was combined with a the toroidal 
propeller design. -

WEEK 10
Focus: Finalising Propellers

PROTOTYPING
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WEEK 10
Focus: Finalising Propellers

PROTOTYPING

Early Prototyping

Mounting bracket for PCB finalised PCB is attached via heat threaded inserts, which are set in the 3d print 
plastic via a soldering iron

Wiring channels fit within arms allowing speed controllers to sit 
comfortable within the design
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Replacing LED strip with LED fillament
LED flexible filaments were incorporated to replace the existing custom 
LED stips. After some multimeter testing of the power output of the old 
strips, it was observed that they output a voltage of 3v.

These flexible strips were the only LED fillaments I was able to locate that 
ran on the same voltage output.

The strips were rather simple to replace and were soldered onto the 
existing LED contact pads, ensuring both positive and negative terminals 
were appropriately soldered to prevent accidental shorts.

WEEK 11
Focus: LED Replacement

PROTOTYPING



DNB311 - Capstone 2025Noah Broeckx - N11072628

Propeller/Vane Clearance Vane Revision
Not enough clearance between the bottom propeller and 
control vanes to allow proper drone directional control & thrust 
vectoring.

In order to allow appropriate clearance for the vanes, they were offset by 
45 degrees. This allowed them to be moved downwards into an appropriate 
position where they had enough clearance between the bottom propeller 
and itself to theoretically work in a real use case scenario.

WEEK 12
Focus: Vane Adjustments

REFINEMENT
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Structural Concerns Multi-Purpose Gussets Form Changes
In order to address structural concerns, structural gussets were incorporated 
in the interior section of the part wall, evenly spaced between the screw 
boss sections. This allowed the thinner, less supported sections of the part 
to be better supported structurally to restrict any unwanted warping and 
movement of the drone when in use.

To ensure gussets served additional functional uses, circular cutouts were 
incorporated at the bottom of each gusset.

This allowed the LED filament to sit firmly secure inside the drone, ensuring 
it wouldn’t move around too much during flight.

Additional form changes were made to better support the drone structurally. 
These changes are elaborated upon on the next page.

WEEK 12
Focus: Structural Concerns

REFINEMENT
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Early iterations of the arms connecting the “central body” to the exterior 
didn’t have a very aerodynamic form. Adjustments were made in order to 
make the arms follow more of a teardrop countour, this would allow air to 
effectively flow around it.

These changes were made to both the top and bottom arms, and required 
complete changes to the loft profile in order to allow it to appropriately 
mesh with the existing outer/inner bodies.

The finalised form is seen pictured below.

Early Version

Changes

Updated Version

WEEK 12
Focus: Form Changes

REFINEMENT
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WEEK 12
Focus: Final 3D Prints

REFINEMENT

Completing 3D models & Printing
Final prints were conducted with variable layer heights to optomise quality 
over curved surfaces. This layer height spanned between a 0.02mm-
0.2mm layer height.

Finalised 3D prints had heat set inserts inserted within the designated 
parts of the 3D print before undergoing the sanding, priming and painting 
process.
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Electronic Adjustments
A couple parts, consisting of the switch, battery and video card, did not have 
the required wiring length to be appropriately housed within the drone 
body. These parts were extended to allow safe, contained operation. 

All parts were neatly housed within the drone inner body.

To prevent any shorts and accidental electrocutions, the battery wiring itself 
wasn’t lengthened, instead the connecting PCB plug was extended, firstly 
the part was soldered off the board, making sure not to damage the contacts 
or accidentally bridge any electrical circuits.

Some concerns surrounded the thickness/gauge of the wires and how they 
would operate with the existing hook up wires that were accessible. So it 
was decided that to be safe, thicker auto cable would be used to connect 
the components. This cable is thicker, and meant it was harder to bend for 
within the drone body, however was the safer choice when working with a 
battery component.

WEEK 12
Focus: Component Fitting

REFINEMENT



DNB311 - Capstone 2025Noah Broeckx - N11072628

Sanding, Filling, Priming and Painting
All painted model components underwent the same treatment of sanding 
to a rough grit to allow for better coat adhesion, followed by a quick process 
of filling any larger gaps with automotive gap filler. Once that was sanded 
down with a slightly finer grit, it was followed by a coat of automotive 
primer. This primer was sanded down to a slightly finer wet-sanded grit of 
240. Once the surface was smooth, dry and dust free, 3 coats of the desired 
paint was applied to the part.

To ensure a nice surface finish, paint coats were followed up by a matte 
clear coat, this not only protected the painted part but also removed a small 
amount of unintended gloss which the part had on its surface.

Clear Component Process
The lower exterior component which was SLA resin printed, needed to end 
up with a fogged, or frosted exterior look to best diffuse the LED light. To 
develop this look for the model, the surface was sanded down to a fine 400 
grit with wet sand paper. Ensuring to leave some surface blemishes to add 
to the fogged look. The surface was then sprayed with 5 rounds of isopropyl 
alcohol to attempt to fuse some layers together and give a frosted look before 
3 coats of matte clear coat were added.

WEEK 13
Focus: Finalising Model

FINALISING
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WEEK 13
Focus: Final Model

FINALISING
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FINALISATIONWEEK 13-14
Focus: Animation

Opening Nest Scene
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FINALISATIONWEEK 13-14
Focus: Animation

Detail Views Scene
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FINALISATIONWEEK 13-14
Focus: Animation

Exploded View Scene
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FINALISATIONWEEK 13-14
Focus: Animation

Re-Assemble Scene
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FINALISATIONWEEK 13-14
Focus: Animation

Drone Network Scene
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FINALISATIONWEEK 13-14
Focus: Animation

Drone Stack Scene
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FINALISATIONWEEK 13-14
Focus: Animation

Closing Scene
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FINALISATIONWEEK 14
Focus: Presentation

Title Page
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FINALISATIONWEEK 14
Focus: Presentation

Context Page
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FINALISATIONWEEK 14
Focus: Presentation

Research Page
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FINALISATIONWEEK 14
Focus: Presentation

Concept Page
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FINALISATIONWEEK 14
Focus: Presentation

Hero Page
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FINALISATIONWEEK 14
Focus: Presentation

Storyboard Page
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FINALISATIONWEEK 14
Focus: Presentation

Features Page
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FINALISATIONWEEK 14
Focus: Presentation

Exploded view page
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FINALISATIONWEEK 14
Focus: Presentation

BOM Page



DNB311 - Capstone 2025Noah Broeckx - N11072628

FINALISATIONWEEK 14
Focus: Presentation

Thank you Page


