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AbstractAbstract

Extreme outdoor recreational activities, such as rock climbing, mountain biking, and hiking, 
have experienced a surge in popularity, often unfolding in challenging terrains. Conventional 
emergency response systems and vehicles find themselves inadequately equipped to 
navigate these environments efficiently, resulting in prolonged wait times and diminished 
chances of successful rescue. This thesis aims to confront this issue by investigating ways 
to enhance emergency response capabilities in challenging terrain, with a primary focus 
on refining user interaction design and ensuring physical comfort for both patients and 
paramedics. The overarching goal is to elevate the overall outdoor adventure experience 
while prioritizing sustainability and social responsibility to minimize environmental impact. 
This research, centered on emergency responses in challenging terrains, is distinctive 
and innovative, amalgamating human-centered design, technology optimization, and 
environmental sustainability. Employing methodologies like literature review, data collection, 
and interviews with field experts, the study aims to craft a comprehensive solution that 
not only ensures the safety and well-being of outdoor enthusiasts but also safeguards the 
environments where these activities transpire. 

Keywords: extreme outdoor activities, emergency response, challenging terrain, user 
interaction design, sustainability, social responsibility, environmental impact, safety, well-
being.
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1.1	Problem definition  1.1	Problem definition  
Emergency response in challenging terrains poses a critical problem, with 
traditional vehicles struggling to navigate trails, mud, parks, and crowded 
areas. Ambulances often prove impractical in events like mountain biking 
competitions or hiking, leading to the use of makeshift solutions such as bicycles 
and utility. However, these alternatives lack dedicated emergency features and 
require paramedics to carry supplies, impacting care efficiency. The existing 
gap becomes apparent when standard vehicles are unsuitable, causing 
delays in response time and suboptimal patient care. The problem extends 
beyond reaching the scene, emphasizing the need for a seamless transition 
from on-site response to hospital transportation. Improving upon emergency 
response in challenging terrain requires a dedicated, versatile vehicle with 
tailored emergency features to ensure rapid paramedic deployment and 
effective patient transport. The current deficiencies in crowded locations and 
extreme sports events necessitate a comprehensive solution that addresses 
both paramedic and patient needs, fostering a more integrated and efficient 
emergency response system. The project places a strong emphasis on providing 
seamless on-site response and subsequent hospital transportation, ensuring a 
continuous and well-coordinated emergency care process. Furthermore, the 
design prioritizes full-bodied human interaction by focusing on the comfort 
of both paramedics and patients, creating an ergonomic and user-friendly 
experience. Simultaneously, the incorporation of sustainable practices, such as 
the use of electric motors and environmentally friendly methods, underscores 
the commitment to safeguarding both human well-being and the natural 
environment. In essence, this project aligns with the core principles of the thesis, 
aiming to revolutionize emergency response by offering a comprehensive and 
innovative solution tailored to challenging terrains.

1.2	Rationale and Significance 1.2	Rationale and Significance 
The rationale and significance of this project lie in addressing critical gaps in 
the existing emergency response systems, particularly in challenging terrains. 
Traditional vehicles, including ambulances and bicycles, are often insufficient 
in providing timely and effective assistance in difficult-to-reach locations. The 
significance of this research becomes evident in its potential to revolutionize 
emergency response strategies, introducing a purpose-built vehicle that not 
only navigates tough terrains efficiently but also caters to the dynamic needs 
of paramedics and patients during the entire emergency process. By focusing 
on user-centered design, technological optimization, and sustainability, the 
project aims not only to improve the safety and well-being of individuals in 
remote or crowded environments but also to reduce the environmental 
impact associated with emergency response. This holistic approach reflects 
the project’s broader implications for emergency medical services, outdoor 
adventure experiences, and the environmental footprint of rescue operations.

13
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1.3	Background, History, and Social Context1.3	Background, History, and Social Context
Historical, social, and technological factors have collectively shaped the landscape 
of emergency response in challenging terrains. Historically, emergency response 
systems have primarily relied on traditional vehicles, such as ambulances, designed for 
urban environments. However, with the increasing popularity of outdoor and extreme 
recreational activities, the demand for specialized emergency response in challenging 
terrains has become more pronounced. Socially, there is a growing awareness of the 
importance of swift and effective emergency care in remote and difficult-to-access 
locations, influencing both public expectations and emergency service protocols. Big 
picture trends underscore a shift towards proactive and agile emergency response 
strategies, acknowledging the unique challenges posed by challenging terrains. 

14
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Demographically, the primary user, the paramedic, is faced with the need for enhanced 
mobility and adaptability to navigate diverse and unpredictable terrains efficiently. For the 
secondary user, the patient, the demand lies in receiving immediate and specialized care 
tailored to the circumstances of challenging terrains. Lifestyle trends reveal an increasing 
engagement in outdoor activities, demanding a more specialized approach to emergency 
response. Media trends amplify the need for real time reporting and documentation 
of emergency situations in challenging terrains. Product trends signal a shift towards the 
development of purpose-built vehicles and equipment that can withstand and effectively 
operate in diverse environmental conditions. In essence, the background encompasses a 
comprehensive exploration of historical foundations, evolving societal expectations, and 
emerging trends that collectively underscore the necessity and timeliness of revolutionizing 
emergency response in challenging terrains.
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2.1	User Research2.1	User Research

2.1.2 Current User Practice2.1.2 Current User Practice

This section provides a comprehensive exploration of paramedics’ demographic, opinions, 
needs and practices in challenging terrains. Through surveys, consultations with a paramedic 
advisor, and community engagement, both quantitative and qualitative insights are gathered. 
Observations and human factors studies offer a deep understanding of paramedics’ real 
world experiences, uncovering hidden needs and enhancing the user-centric approach. 
This research sets the foundation for designing an effective emergency response solution 
tailored to the unique demands of challenging terrains.

Current user practices in emergency situations in challenging terrains often involve traditional 
ambulances struggling to navigate narrow trails or remote areas where outdoor activities 
like mountain biking, hiking, or rock climbing take place. When an injury occurs, the process 
of getting help can be complex. Paramedics often need to park their ambulance at the 
nearest accessible point and then travel the remaining distance on foot, carrying necessary 
medical equipment. This approach is time-consuming and can be physically demanding, 
especially in rugged terrain. It also limits the types of equipment that can be brought to the 
patient. Additionally, traditional ambulances are often not designed for off-road use, making 
access to remote locations difficult and potentially delaying critical care. These challenges 
highlight the need for a specialized emergency response vehicle like COL, designed to 
navigate challenging terrains efficiently and provide timely and effective care to patients in 
remote areas.

2.1.1 User Profile – Persona 2.1.1 User Profile – Persona 
Primary Primary 

UserUser

ParamedicParamedic

Secondary Secondary 
UserUser

PatientPatient

Primary Primary 
UserUser

Healthcare Healthcare 
OrganizationOrganization
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Name: Alexander 
Age: 32
Gender: Male 
Education: Bachelor’s Degree and 
Paramedic Training
Location: Whistler, BC
Work Experience: 8 Years 

Goals and MotivationsGoals and Motivations
Alexander’s primary goal is to provide high quality care to his patients and ensure their safety 
and well-being. He is motivated by the opportunity to make a positive impact on people’s 
lives, especially in critical situations where every second counts. Alexander is also interested 
in new technologies and approaches that can help him perform his job more effectively and 
safely.

Pain PointsPain Points
Limited mobility and maneuverability in 
challenging terrains

Fatigue and physical strain from manual 
handling of equipment and patients

Challenges in accessing remote or difficult to 
reach locations

Thinks: "I need equipment that can help me 
reach patients quickly and safely, especially in 
challenging terrains."

Feels: Frustrated with the limitations of current 
emergency response vehicles and equipment.

Sees: Other paramedics struggling with similar 
challenges and looking for innovative solutions.

Hears: About new technologies and approaches 
in emergency response that could improve 
efficiency and safety.

Says/Does: Actively seeks out training and 
information on new equipment and techniques 
to improve his skills and effectiveness.

19
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2.1.3 User Observation: Activity Mapping2.1.3 User Observation: Activity Mapping

-The Injury-

Crashing Bike 

Freinds Aiding the patient the best they can 

Calling Medical services 

Observing an injury, emergency response call, dispatch and patient care 
and transport.

About the user

Name: Cedric
Sex: Male
Location: Reunion Island (Video)
Date of observation: November 26, 2013 (video uploaded May 2022)
Experience level: Professional Mountain Biker

For this study a video was reviewed with a Paramedic from the Niagara region. The video 
includes a mountain bike crash leading to a call for medical attention. The wait time and 
what occurred during it and the eventual tending and transportation of the patient. 
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-Emergency Response- 

30 minutes for medic response 

Medics were Ill equipped when arriving
 
Helicopter was required 

Lifting and transporting patient was difficult with 
the supplies they had 

Patient was left with a less than 50% chance of 
survival due to all of the complications and wait 
times.

Potential Improvements 

•	 Communication issues 
•	 Long wait times 
•	 Lack of supplies 
•	 Patient transport struggles 

21
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2.1.4 User Observation: Human Factors of Existing 2.1.4 User Observation: Human Factors of Existing 
For paramedics navigating challenging terrains, the design of vehicles and equipment plays 
a crucial role in accommodating the unique demands of these environments. Factors such 
as vehicle stability, maneuverability, and accessibility impact the paramedic’s ability to 
reach patients swiftly and provide timely care. Additionally, ergonomic considerations in the 
design of medical equipment and stretcher systems are vital for ensuring ease of use and 
comfort during patient care. In the broader context of emergency response, communication 
tools, user interfaces, and the overall usability of equipment contribute to the efficiency 
of paramedic interventions. Addressing human factors in product design is important to 
enhance the performance of emergency responders, ensuring the safety of both patients 
and paramedics.

2.1.5 User Observation: Safety & Health of 2.1.5 User Observation: Safety & Health of 
Existing ProductsExisting Products

In challenging terrains, uneven surfaces, unpredictable weather conditions, and 
difficult access points pose risks to both patients and paramedics. The design 
of vehicles and equipment must prioritize features that mitigate these risks and 
ensure the safety of the paramedic during transport and the patient during care. 
Ergonomic considerations become crucial in preventing injuries or strains during 
the performance of emergency procedures. In the broader context of emergency 
response, the safety and health of paramedics are directly linked to the design 
of equipment interfaces, ensuring clear communication, intuitive controls, and 
minimal cognitive load in high-pressure situations. By addressing these safety and 
health considerations, future design interventions can significantly contribute to 
enhancing the overall well-being of both paramedics and patients in challenging 
and dynamic emergency response scenarios.

22
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2.2	Product Research2.2	Product Research
This section involves the benchmarking of existing products in the market, focusing on 
understanding their features, aesthetics, functions, and materials. This analysis aims to 
identify key trends, strengths, and weaknesses in current emergency response vehicles and 
equipment. By examining these aspects, the research informs the design process, ensuring 
that the project meets or exceeds the standards set by current products. This research is 
crucial for developing a superior solution for emergency response in challenging terrains.

2.2.1Benchmarking: Benefits and Features of 2.2.1Benchmarking: Benefits and Features of 
Existing ProductsExisting Products

Torsus Terrastorm John Deere Standard 
Ambulance 

Rescue 
Helicopter

Fast

Highly 
manuverable 

Remote areas to 
hospital 

spacious

6 meters 

3.5 tons 

176 HP

Manual patient 
loading 
 
Standard ambulance 
required supplies 

All terrain
 
Reliable 

Small size 

High torque

Well 
eqipped 

Spacious 

Accessibility

Versatility

Fast 

Capaccity  

Well 
eqipped 

Versatility

Features Features 

Benefits Benefits 

3 meters 

1.158 tons

20

Manual patient 
loading 
 
Paramedics medical 
bags 

6-7 meters

4-7 tons

300-400 HP

Manua lpatient 
loading 
 
Standard ambulance 
required supplies and 
more

90 meters 

7.3 tons

240km/h cruise speed

Manual patient 
loading 
 
Standard ambulance 
required supplies 
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2.2.2 Benchmarking: Functionality of Existing Products 2.2.2 Benchmarking: Functionality of Existing Products 
When benchmarking existing rescue vehicles for challenging terrain, several key functional 
aspects stand out. The off-road ambulance van, designed specifically for rugged terrain, 
demonstrates exceptional off-road capability with features like all-wheel drive or specialized 
tracks. Similarly, the John Deere Gator, though not designed as an ambulance, showcases 
remarkable off-road performance, highlighting the importance of versatility in challenging 
environments. In contrast, the standard ambulance emphasizes patient care and transport, 
focusing on efficient access and equipment organization. The rescue helicopter provides 
unparalleled access to remote areas, highlighting the significance of aerial support in 
challenging terrain. These benchmarks underscore the diverse approaches to addressing 
the unique challenges of emergency response in challenging terrains, from ground-based 
off-road vehicles to aerial support, each serving critical roles in different scenarios.

Torsus Terrastorm John Deere Standard 
Ambulance 

Rescue 
Helicopter

Patient loading 
system

Communications 
syatem

Navigation System

Operation

Secondary 
stretcher 

Radio

Integrated GPS

Common Steering 
& Cameras

Manual

Radio 

N/A

Common 
steering 

Secondary 
stretcher 

Radio

Integrated GPS

Common 
Steering

Manual

Radio

Integrated GPS

Common 
Helicopter 
controls

Functionality Take-Aways

• Size helps with supplies but can limit 
accessibility

• Smaller vehicles lack speed and 
power

• Helicopter is by far the fastest and 
best equipped

FunctionalityFunctionality

24
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2.2.3 Benchmarking: Aesthetics and Semantic Profile of 2.2.3 Benchmarking: Aesthetics and Semantic Profile of 
Existing ProductsExisting Products

An aesthetic assessment was carried out to determine trends in styling for this product 
category, and to characterize the specifics of those styling trends. This was assessed by 
benchmarking products and applying Elements of Design across products, and then 
comparing two features in an x-y graph.  

Aesthetic Take-Aways
     Shape and Size
•	 Small and streamlined is not seen 
     Interior 
•	 Space for patient and supplies is important 
     Access points
•	 Multiple access points is common 25

Torsus Terrastorm Overall form John Deere Standard 
Ambulance 

Rescue 
Helicopter

Shape

Interior

Access Points

Similar to 
common panel 
van 
Radio

Open Seating 
for paramedic 
alongside patient 
stretcher 

Two front doors 
Side door 
Rear double door

Open sides and 
exposed rear bed 

Strong look 

Driver and 
passenger 
upfront separate 
from rear bed 
with room for 
stretcher and one 
paramedic

No doors 
Acess to driver 
cabin 
Flat bed to be 
climbed up to 

Boxy shape

Wide

Seperate driving 
compartment

Spacious 
patient area

Driver doors 
Side door 
Rear acess 

Streamlined 

Spacious 
patient care 
area 

Pilot door 
Side entry door
patient area

AestheticsAesthetics
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2.2.4 Benchmarking: Materials & Manufacturing of 2.2.4 Benchmarking: Materials & Manufacturing of 
Existing Products Existing Products 

EMS Helicopters: These are typically made of lightweight but strong materials like aluminum 
or composite materials. The interiors are designed to be ergonomic and functional, with 
medical equipment securely mounted for easy access.

John Deere Gators Equipped for Paramedics: These utility vehicles are often modified to 
include medical equipment and supplies. The materials used are durable and resistant to the 
elements, with added safety features for the paramedics and patients.

Ambulances: Ambulances are usually constructed with a combination of steel, aluminum, 
and composite materials. The interior is designed to be easily cleaned and sanitized, with 
modular components for flexibility in equipment layout.

Off-road Rescue Vehicles: These vehicles are designed for challenging terrains and are 
constructed with rugged materials like steel and heavy-duty plastics. The interiors are designed 
to withstand rough handling and provide a stable platform for medical procedures.

In summary, existing emergency response vehicles such as EMS helicopters, modified 
utility vehicles like John Deere Gators, regular ambulances, and off-road rescue vehicles 
offer valuable insights into materials and manufacturing practices. They prioritize durability, 
functionality, and safety, using materials like aluminum, steel, and composites. Interior designs 
focus on accessibility, cleanliness, and stability for medical procedures. Benchmarking these 
vehicles provides a foundation for designing our emergency response vehicle, ensuring it 
meets or exceeds industry standards while innovating in areas such as sustainability, user 
experience, and adaptability to challenging terrains.

26
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2.2.5 Benchmarking | Sustainability of Existing Products

Currently, many emergency response vehicles rely on traditional combustion engines, 
contributing to environmental pollution and carbon emissions. There is a significant potential 
for improvement by integrating sustainable technologies such as electric motors or hybrid 
systems, reducing the ecological impact of emergency response operations. Incorporating 
lightweight yet durable materials can enhance fuel efficiency and reduce the overall 
environmental footprint. Moreover, advancements in renewable energy sources, such as 
solar or kinetic energy recovery systems, could be explored to power auxiliary systems within 
emergency response vehicles. By embracing sustainable practices and incorporating eco-
friendly technologies, the emergency response sector can not only reduce its environmental 
impact but also set a precedent for responsible and conscientious practices in challenging 
terrains and beyond.

27
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2.3	 Summary of Chapter2.3	 Summary of Chapter
In this chapter, extensive research was conducted to understand the needs 
and practices of the primary user, the paramedic, and the secondary user, the 
patient. The paramedic’s role is crucial, as they are responsible for operating the 
emergency response vehicle and providing medical care in challenging terrains. 
The patient’s experience is equally vital, as the vehicle’s design directly affects the 
quality and timeliness of care they receive. Benchmarking existing products, such 
as EMS helicopters, John Deere Gators equipped for paramedics, and regular 
ambulances, provided insights into the benefits, features, functionality, aesthetics, 
materials, and sustainability of these solutions. User research, including interviews 
and surveys, shed light on current user practices and observations, highlighting 
the need for a more efficient and effective emergency response vehicle. Key 
takeaways from this chapter include the emphasis on user-centric design, the 
importance of considering both primary and secondary users, and the impact of 
the vehicle’s design on patient outcomes.

29
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Chapter 3Chapter 3
AnalysisAnalysis

3.1 Analysis – Needs3.1 Analysis – Needs
	 3.1.1 Needs/Benefits Not Met by 			  	 3.1.1 Needs/Benefits Not Met by 			 
	 Current Products	 Current Products
	 3.1.2 Latent Needs	 3.1.2 Latent Needs
	 3.1.3 Categorization of Needs	 3.1.3 Categorization of Needs
3.2 Analysis – Usability3.2 Analysis – Usability
	 3.2.1 Journey Mapping	 3.2.1 Journey Mapping
	 3.2.2 User Experience	 3.2.2 User Experience
3.3 Analysis – Human Factors3.3 Analysis – Human Factors
	 3.3.1 Product Schematic –					   	 3.3.1 Product Schematic –					  
	 Configuration Diagram	 Configuration Diagram
	 3.3.2 Ergonomic –1:1 Human Scale 		 	 3.3.2 Ergonomic –1:1 Human Scale 		
	 Study	 Study
3.4 Analysis – Aesthetics& Semantic Profile3.4 Analysis – Aesthetics& Semantic Profile
3.5 Analysis –Sustainability: Safety, Health 3.5 Analysis –Sustainability: Safety, Health 
and Environmentand Environment
3.6 Analysis – Innovation Opportunity3.6 Analysis – Innovation Opportunity
	 3.6.1 Needs Analysis Diagram	 3.6.1 Needs Analysis Diagram
	 3.6.2 Desirability, Feasibility & Viability	 3.6.2 Desirability, Feasibility & Viability
3.7 Summary of Chapter 3– Defining 3.7 Summary of Chapter 3– Defining 
Design BriefDesign Brief
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This section focuses on identifying and categorizing needs not met by current products, 
exploring usability and user experience, evaluating human factors and ergonomics, analyzing 
aesthetics and semantics, ensuring sustainability, and identifying innovation opportunities.

Current products utilized in emergency response, particularly in challenging terrains, often 
fall short in meeting specific needs and providing optimal benefits for both paramedics 
and patients. The existing solutions lack adaptability to diverse terrains, hindering their 
effectiveness in areas such as mountainous regions, dense forests, or rugged trails. This 
limitation compromises response times and, consequently, the overall success of emergency 
interventions. Moreover, the comfort and safety of both paramedics and patients are not 
adequately addressed in current designs. The need for versatile, ergonomic, and user-friendly 
solutions is apparent, as paramedics often face difficulties in accessing remote locations and 
providing efficient care. In such challenging environments, the potential for injuries and health 
complications is heightened, necessitating a comprehensive and specialized approach to 
emergency response design. Therefore, there is a critical need for a solution that not only 
addresses the specific challenges of challenging terrains but also prioritizes the well-being 
of both paramedics and patients, ensuring effective and compassionate emergency care.

3.1.1 Needs/Benefits Not Met by Current Products3.1.1 Needs/Benefits Not Met by Current Products

3.1	Analysis – Needs3.1	Analysis – Needs

32
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In addressing the latent needs of the primary user, paramedics, several critical aspects 
emerge as essential considerations for enhancing the effectiveness and experience of 
emergency response in challenging terrains. First, the integration of off-road navigation 
capabilities becomes vital. This feature not only contributes to faster response times but also 
significantly improves the overall experience for both paramedics and patients by ensuring 
precise and efficient navigation through challenging terrains. 

3.1.2 Latent Needs3.1.2 Latent Needs

Additionally, the implementation of patient 
compartment isolation emerges as a crucial 
latent need, offering a secure environment 
protected from the elements. This isolation is 
necessary for safeguarding patients during 
transportation, especially in adverse weather 
conditions or challenging terrains, providing a 
controlled and comfortable space for optimal 
care delivery. Also, recognizing the latent 
need for off-road training for paramedics 
becomes important. Providing paramedics with 
specialized training for navigating challenging 
terrains ensures better preparedness, reduces 
complications during emergency responses, 
and ultimately contributes to faster response 
times. These latent needs underscore the 
importance of a holistic approach that not 
only prioritizes technical functionalities but also 
considers the experiential and training aspects 
essential for the success of emergency response 
operations in challenging terrains.

3.1.3 Categorization of Needs3.1.3 Categorization of Needs

Latent Needs Wants Immediate Needs 

Off road mobility

Patient Stability and comfort 

More efficient Paramedic 
work experience 

Off road navigation

Patient compartment 
isolation

Specific off road resources 

Paramedic’s Ease of use 

Extra resources 

Capable/rugged vehicles 



34

3.2	Analysis – Usability3.2	Analysis – Usability

In this section, journey mapping and user experience mapping are utilized to gain insights 
into how users interact with the product. Journey mapping visually represents the user’s 
experience from start to finish, highlighting key touchpoints, emotions, and pain points. This 
approach helps the design team understand the user’s perspective and identify areas for 
improvement. User experience mapping focuses on the overall experience users have with 
the product, including usability, accessibility, and satisfaction. These tools provide valuable 
insights that inform design decisions and help create a more user-centric product.

The journey map for paramedics encompasses the critical steps from receiving a call alert to 
handing off the patient at the hospital. Each phase, including preparation, on-site assessment, 
patient care, and coordination, is crucial and involves a range of actions, thoughts, and 
emotions. Understanding the paramedic’s journey is key to designing a solution that enhances 
their experience and efficiency in providing care in challenging terrains.

3.2.1 Journey Mapping3.2.1 Journey Mapping

The journey map for paramedics encompasses the critical steps from receiving a call 
alert to handing off the patient at the hospital. Each phase, including preparation, on-site 
assessment, patient care, and coordination, is crucial and involves a range of actions, 
thoughts, and emotions. Understanding the paramedic’s journey is key to designing a 
solution that enhances their experience and efficiency in providing care in 
challenging terrains.

3.2.2 User Experience3.2.2 User Experience
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3.3	Analysis – Human Factors3.3	Analysis – Human Factors

3.3.1 Product Schematic –Configuration Diagram3.3.1 Product Schematic –Configuration Diagram

In the ergonomic analysis of the driver’s seat, the study involved subjects representing extreme 
percentiles, namely a 99th percentile male and a 3rd percentile male/50th percentile female 
based on height. This investigation focused on assessing the range of motion, particularly 
the reach to the steering wheel and the control panel situated to the left of the driver. The 
detailed anthropometric measurements, captured in both photographs and diagrams, 
elucidate the ergonomic aspects influencing the design of the driver’s seat. 
 
For the autonomous stretcher, the study featured a 99th percentile male as the patient and 
paramedics of varying percentiles (84th, 91st, and 3rd percentile male/50th percentile female). 
The primary emphasis was on evaluating the paramedics’ range of motion, particularly the 
transition from a seated to a standing position and reaching for the patient. An important 
observation surfaced during the study, revealing that paramedics might encounter challenges 
reaching every part of the patient from their seated position. This insight suggests a potential 
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3.3.2 Ergonomic –1:1 Human Scale Study3.3.2 Ergonomic –1:1 Human Scale Study

Autonomous Stretcher Autonomous Stretcher 

Drivers CockpitDrivers Cockpit

The evaluation process consisted of designing a full scale (1:1) ergonomic buck of the driver’s 
cockpit including the dashboard, steering wheel and drivers seat. Additionally, the buck of 
the stretcher was also constructed including the patient’s bed as well as the motorbike like 
seats for the paramedics. This allowed for critical observation of the following: 	  
1.	 Seating positions of the driver 
2.	 Interaction with the steering wheel as well as accessory features along the dash for 	
	 radio, GPS, and other features on the control center 
3.	 Size considerations for the stretcher including the seating of paramedics and the 	
	 patient’s bed. 
4.	 Ability for the paramedic to provide care to the patient from seating positions on the 	
	 stretcher.  
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3.4	Analysis – Aesthetics & Semantic Profile3.4	Analysis – Aesthetics & Semantic Profile

3.5	 Sustainability: Safety, 3.5	 Sustainability: Safety, 
Health and EnvironmentHealth and Environment

In designing for aesthetics and semantics, the project aims to create a visually appealing 
and functional solution. Colors and materials are chosen to promote a sense of safety and 
reliability, while also ensuring durability and ease of maintenance. The user interface is 
designed to be intuitive and user-friendly, considering the high-stress nature of emergency 
situations. Symbolism and signage are employed to convey information quickly and 
effectively, enhancing the overall user experience. Cultural sensitivity is also taken into 
account to ensure inclusivity and respect for diverse communities. Overall, the project 
seeks to create a design that not only meets functional requirements but also considers the 
emotional and psychological impact on both users and patients.

Based on the previous research and the 
unique challenges of emergency response 
in challenging terrains, initial thoughts on 
sustainability for this project are focused 
on minimizing environmental impact while 
ensuring operational efficiency. Sustainability 
considerations include the use of eco-friendly 
materials in construction, such as recyclable 
or biodegradable components, to reduce 
the environmental footprint of the vehicle. 
Additionally, the design aims to optimize 
energy efficiency, possibly incorporating 
renewable energy sources like solar panels to 
power onboard systems. The goal is to create 
a vehicle that not only improves emergency 
response but also aligns with sustainable 
practices, reflecting a commitment to 
environmental stewardship in all aspects of its 
design and operation.
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3.6	Analysis – Innovation Opportunity3.6	Analysis – Innovation Opportunity
The project presents a significant opportunity for innovation in emergency response vehicles, 
particularly in challenging terrains. By addressing the limitations of current solutions, such 
as ambulances and off-road vehicles, there is a chance to revolutionize how emergency 
medical care is delivered in remote and rugged environments. Innovations in design, 
materials, and technology can enhance the speed, safety, and effectiveness of emergency 
response, ultimately saving lives and improving outcomes for patients. This project offers a 
platform to explore new ideas and push the boundaries of what is possible in emergency 
medical transportation, opening doors to advancements that could benefit not only outdoor 
enthusiasts but also emergency responders worldwide.
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3.6.1 Needs Analysis Diagram3.6.1 Needs Analysis Diagram

Needs 					     Importance 		
		
Quick access to supplies			  High	

Ease of patient transfer			   High

Ergonomic Design				   Medium

User-friendly controls			   Medium

Effective communication		  Medium

Adaptability to terrain			   High

Secure patient transport			  High

Environmental sustainability		  Medium

Benefits

Improved response time, better 
patient outcomes, increased 
efficiency 

Reduced risk of injury, smoother 
workflow, better patient care

Reduced fatigue, improved 
comfort, better focus on patient 
care

Faster learning curve, reduced 
errors, improved efficiency

Coordinated care, timely 
information exchange, improved 
decision-making

Access to remote locations, 
improved reach, enhanced safety

Reduced risk of patient injury during 
transport, improved stability

Reduced environmental impact, 
alignment with green initiatives
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3.6.2 Desirability, Feasibility & Viability3.6.2 Desirability, Feasibility & Viability

3.7	 Summary of Chapter 3 – Defining Design Brief3.7	 Summary of Chapter 3 – Defining Design Brief

Desirability, feasibility, and viability are crucial factors in evaluating the potential success 
of the project. In terms of desirability, the project addresses a pressing need for improved 
emergency response in challenging terrains, enhancing the safety and well-being of both 
paramedics and patients. The innovative design, focusing on user-centric features and 
advanced technology, makes the project highly desirable among its target users.
The concept’s feasibility relies on its practicality and compatibility with existing emergency 
response systems. It must be easy to deploy, integrate with current medical practices, and 
be cost-effective. 
Viability considers the project’s long-term sustainability and profitability. The project’s 
potential for commercialization and scalability makes it a viable investment. With the 
increasing demand for efficient emergency response solutions, the project has the potential 
to not only improve lives but also generate significant returns on investment for stakeholders.

Chapter 3 provides a comprehensive analysis of various aspects critical to the project’s 
success. It starts by identifying unmet needs and latent requirements not addressed by 
current products. These needs are categorized to facilitate further analysis. The usability 
analysis includes journey mapping and user experience evaluation, ensuring the solution 
meets user requirements effectively. Human factors such as product configuration and 
ergonomic considerations are examined through schematic diagrams and human-scale 
studies. Aesthetics and semantic profiles are explored to enhance user engagement and 
satisfaction. Sustainability is a key focus, addressing safety, health, and environmental 
concerns in emergency response solutions. The chapter also identifies opportunities for 
innovation, supported by needs analysis diagrams and assessments of desirability, feasibility, 
and viability. Overall, this comprehensive analysis informs the development of a solution that 
meets user needs while addressing sustainability and innovation requirements.
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Chapter 4Chapter 4
Design DevelopmentDesign Development

4.1 Initial Idea Generation4.1 Initial Idea Generation
	 4.1.1 Aesthetics Approach and 			  	 4.1.1 Aesthetics Approach and 			 
	 Semantic Profile	 Semantic Profile
	 4.1.2 Mind Mapping	 4.1.2 Mind Mapping
	 4.1.3 Ideation Sketches	 4.1.3 Ideation Sketches
4.2 Concepts Exploration4.2 Concepts Exploration
	 4.2.1 Concept One 	 4.2.1 Concept One 
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4.3 Concept Strategy4.3 Concept Strategy
	 4.3.1 Concept Direction and Product 		 4.3.1 Concept Direction and Product 	
	 Schematic	 Schematic
4.4 Concept Refinement and Validation4.4 Concept Refinement and Validation
4.5 Concept Realization4.5 Concept Realization
	 4.5.1 Design Finalization	 4.5.1 Design Finalization
	 4.5.2 Physical Study Models	 4.5.2 Physical Study Models
4.6 Design Resolution4.6 Design Resolution
4.7 CAD Development4.7 CAD Development
4.8 Physical Model Fabrication4.8 Physical Model Fabrication
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4.1	 Initial Idea Generation 4.1	 Initial Idea Generation 
During the initial ideation phase, a range 
of concepts was explored to revolutionize 
emergency response in challenging 
terrains. Drones emerged as a potential 
solution for quick reconnaissance, 
providing vital information about the terrain 
and the location of the patient. Adaptable 
suspension systems were considered to 
ensure vehicles could traverse rough 
and uneven terrain, maintaining stability 
and safety. Extendable vehicles were 
conceptualized to provide the necessary 
reach in remote locations, ensuring timely 
assistance. Additionally, tandem vehicle 
layouts were explored to enhance 
maneuverability and efficiency, allowing 
for better navigation through challenging 
landscapes. These concepts aimed to 
address the critical challenges faced by 
traditional emergency response vehicles, 
offering innovative solutions to improve 
overall effectiveness and response times.
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4.1.1 Aesthetics Approach and Semantic Profile4.1.1 Aesthetics Approach and Semantic Profile

4.1.2 Mind Mapping4.1.2 Mind Mapping

The aesthetic and semantic profile of the final design direction for the emergency response 
vehicle embodies a minimalist approach, drawing inspiration from the Braun design 
philosophy. This concept translates into a sleek and sophisticated exterior, with clean lines 
and a modern aesthetic. Despite its minimalist approach, the design retains a rugged and 
durable look, reflecting its purpose in challenging terrains. Modern lighting elements are 
integrated to enhance visibility and add a futuristic touch to the vehicle’s appearance. 
Part lines are strategically utilized to not only create visual interest but also to emphasize 
the vehicle’s design lines, highlighting its functionality and advanced features. The overall 
aesthetic aims to convey a sense of innovation and reliability, reflecting the vehicle’s cutting-
edge technology and its role in modern emergency response.

Mind mapping was a pivotal tool in the early stages of conceptualization. At the core of the 
mind map was the central theme of enhancing emergency response in challenging terrains. 
From this central concept, various branches extended, exploring different aspects such as 
user needs, technological possibilities, and design aesthetics. Each branch further branched 
out into subtopics, allowing for a comprehensive exploration of ideas. This method helped 
to visualize the interconnectedness of different design elements and facilitated a holistic 
approach to problem-solving. Mind mapping was instrumental in generating creative ideas 
and establishing a clear direction for the project, ensuring that all aspects of the design 
were considered and integrated into the final solution.
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4.1.3 Ideation Sketches 4.1.3 Ideation Sketches 
During the initial concept phase of the project, the ideation process was 
expansive, exploring a wide range of vehicle types beyond conventional 
ambulances. Concepts included adaptable vehicles with variable 
suspension systems, drones for aerial support, and even wearables for 
paramedics to aid in mobility and patient care. The focus was on finding the 
most efficient and effective means of traversing challenging, narrow terrain 
while ensuring the safety and comfort of both paramedics and patients. 
This phase was characterized by creative exploration and experimentation, 
pushing the boundaries of traditional emergency response vehicles to create 
a solution tailored to the unique demands of outdoor rescue operations.
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4.2	Concepts Exploration4.2	Concepts Exploration
Various vehicles were conceptualized, each with unique traversal styles and mechanics to 
suit different environments. One concept featured a full vehicle equipped with all necessary 
equipment, designed with a tandem layout for enhanced maneuverability in rugged 
terrain. Another concept focused on the “last mile,” where a walking stretcher would 
attach to a small drive train, allowing it to autonomously transport the patient over longer 
distances to a medical facility. These explorations underscored the commitment to finding 
a comprehensive solution that prioritizes efficiency, safety, and patient care in emergency 
scenarios.
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4.2.1 Concept One4.2.1 Concept One
Various vehicles were conceptualized, 
each with unique traversal styles 
and mechanics to suit different 
environments. One concept featured 
a full vehicle equipped with all 
necessary equipment, designed 
with a tandem layout for enhanced 
maneuverability in rugged terrain. 
Another concept focused on the 
“last mile,” where a walking stretcher 
would attach to a small drive train, 
allowing it to autonomously transport 
the patient over longer distances to 
a medical facility. These explorations 
underscored the commitment to 
finding a comprehensive solution 
that prioritizes efficiency, safety, and 
patient care in emergency scenarios.
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4.2.2 Concept Two4.2.2 Concept Two
Concept two introduces a revolutionary approach to addressing the last-mile challenge 
in emergency response. By designing a vehicle or autonomous stretcher specifically for 
traversing challenging terrain, paramedics can efficiently reach patients in remote locations. 
This concept emphasizes the importance of quick and effective medical intervention in 
critical situations, where traditional ambulances may be unable to navigate. The focus on 
efficiency and adaptability ensures that paramedics can provide timely care to patients, 
potentially improving outcomes in emergency situations. This concept represents a significant 
advancement in emergency response capabilities, particularly in challenging terrains where 
access is limited.
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4.3	Concept Strategy4.3	Concept Strategy
Through extensive research and user observations, it became evident that there was a 
critical need for a solution that could bridge the “last mile” between the main vehicle and 
the patient. This realization drove the development of a concept that focused on providing 
a safe, efficient, and reliable method for paramedics to reach the patient and transport 
them back to the main vehicle for further care. The autonomous stretcher emerged as a 
solution, allowing paramedics to navigate difficult terrain with ease and speed, ultimately 
improving response times and patient outcomes. This concept addresses the immediate 
need for effective emergency response while also prioritizing the safety and well-being of 
all users.



55

4.3.1 Concept Direction and Product Schematic4.3.1 Concept Direction and Product Schematic
The concept direction focuses on creating an all-terrain ambulance that can navigate 
challenging landscapes with ease, ensuring timely and efficient medical assistance. This 
direction emphasizes the importance of user experience, incorporating features that 
prioritize patient comfort and paramedic efficiency. The Product Schematic delves into the 
specifics of the design, detailing the layout, dimensions, and key components of the project. 
This stage lays the foundation for the physical manifestation of the concept, guiding the 
development process towards a tangible and impactful solution. 55
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4.4	Concept Refinement and Validation4.4	Concept Refinement and Validation
During concept refinement, design ideas are iteratively improved based on feedback and 
further research. This stage involves refining the vehicle’s form, function, and features to 
optimize its performance in challenging terrain.

Validation is the process of testing the refined concepts to ensure they meet the project’s 
goals and requirements. This may involve simulations, prototypes, or user testing to evaluate 
the concept’s effectiveness in real-world scenarios. Validation helps ensure that the final 
design will effectively address the needs of paramedics and patients in challenging terrain, 
ultimately leading to a more successful and impactful solution.
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4.5.1 Design Finalization4.5.1 Design Finalization
The final concept is a specialized emergency response vehicle designed for efficient and 
effective operations in challenging terrains. The vehicle features a compact design for 
enhanced maneuverability, making it suitable for navigating narrow trails and rough terrain 
often encountered in outdoor activities and extreme sports events.

One of the key features of COL is its autonomous stretcher, which deploys from the rear of 
the vehicle and uses spider-like legs to travel the “last mile” to reach patients in remote or 
inaccessible locations. This innovative design allows paramedics to reach patients faster 
and provide immediate care without the need for manual transport over difficult terrain.

COL also includes a tandem layout, with saddle-like seats for two paramedics on each 
side of the stretcher. These seats are adjustable in location allowing the paramedic to treat 
every part of the patient effectively. This layout allows paramedics to provide continuous 
care to the patient during transport, ensuring their comfort and safety. 57
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4.5.2 Physical Study Models4.5.2 Physical Study Models
The physical study model of COL was constructed using pink foam, foam core, and 3D printed 
parts. It served as a tangible representation of the vehicle design, aiding in visualizing the scale 
and details of the concept. This approach helped in gaining a better understanding of the 
vehicle’s shape and form in a three-dimensional context, which informed the development 
of the digital 3D model. The physical study model played a crucial role in refining the design, 
ensuring it met the project’s requirements for functionality and aesthetics.
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The final resolved design of COL is a 
groundbreaking emergency response 
vehicle specifically engineered for navigating 
challenging terrains with unparalleled 
efficiency and safety. The vehicle features a 
compact yet robust silhouette, incorporating 
adaptable suspension systems to tackle 
uneven surfaces with ease. One of the key 
innovations is the autonomous stretcher, 
equipped with spider-like legs that can 
traverse the last mile to reach patients in 
remote or difficult-to-access locations. This 
stretcher ensures that paramedics can 
provide timely and critical care, even in the 
most challenging environments. The main 
vehicle is designed with an intuitive joystick 
control system, offering paramedics precise 
control and maneuverability. The interior 
layout includes saddle-like seats for two 
paramedics, allowing them to move around 
the patient for optimal care. The overall 
design is inspired by minimalist aesthetics, 
with modern lighting elements and part lines 
that not only enhance its visual appeal but 
also contribute to its rugged yet sophisticated 
look. The final design of COL represents 
a significant leap forward in emergency 
response technology, prioritizing efficiency, 
safety, and sustainability in challenging 
terrains.

4.6	Design Resolution4.6	Design Resolution
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4.7	CAD Development4.7	CAD Development
For the CAD development of COL, Fusion 360 was employed, leveraging its capabilities in 
surface modeling to create a detailed and functional design. The process involved modeling 
the main vehicle and the stretcher as separate components to ensure precision and clarity 
in their individual functions. The design was then integrated, ensuring seamless compatibility 
and functionality between the two. Joints were strategically utilized in the CAD to simulate 
the mechanics of the legs, allowing for a realistic representation of their movement and 
interaction with the terrain. This approach not only facilitated the visualization of the final 
product but also aided in the analysis of its mechanical aspects, ensuring that the design was 
both practical and efficient in its intended operation.
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For the physical model of COL, a 
combination of 3D printing and 
traditional model-making techniques 
was employed. The majority of 
parts were 3D printed using a high-
resolution printer to ensure accuracy 
and detail. After printing, the parts 
were meticulously sanded to achieve 
smooth surfaces and remove any 
imperfections. They were then primed 
to prepare them for painting. The 
painting process involved applying 
multiple layers of paint to achieve 
the desired finish, which included a 
combination of glossy and matte 
surfaces to mimic the look of different 
materials such as metal and plastic. 
Finally, a base was added to the 
model to demonstrate the adaptable 
suspension, showcasing how the 
vehicle could traverse challenging 
terrain. This physical model served as a 
tangible representation of the design, 
allowing for a more comprehensive 
and detailed evaluation of its 
aesthetics and functionality.

4.8	Physical Model 4.8	Physical Model 
FabricationFabrication
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Chapter 5Chapter 5
Final DesignFinal Design

5.1 Design Summary5.1 Design Summary
5.2 Design Criteria Met5.2 Design Criteria Met
	 5.2.1 Full-Bodied Interaction Design	 5.2.1 Full-Bodied Interaction Design
	 5.2.2 Materials, Processes, and 			  	 5.2.2 Materials, Processes, and 			 
	 Technology	 Technology
	 5.2.3 Design Implementation	 5.2.3 Design Implementation
5.3 Final CAD Rendering5.3 Final CAD Rendering
5.4 Physical Model5.4 Physical Model
5.5 Technical Drawings5.5 Technical Drawings
5.6 Sustainability5.6 Sustainability
	 Health	 Health
	 Safety	 Safety
	 Sustainability Statement for 	 Sustainability Statement for 
	 Final Design	 Final Design

This chapter will discuss the final design This chapter will discuss the final design 
solution and product result for the solution and product result for the 
thesis problem of improving Emergency thesis problem of improving Emergency 
Response in Challenging Terrain.Response in Challenging Terrain.
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5.1 Design Summary5.1 Design Summary
Extreme outdoor recreational activities, such as rock climbing, mountain biking, and hiking, 
have surged in popularity, often unfolding in challenging terrains. Conventional emergency 
response systems and vehicles find themselves inadequately equipped to navigate these 
environments efficiently, resulting in prolonged wait times and diminished chances of 
successful rescue. This thesis aims to confront this issue by investigating ways to enhance 
emergency response capabilities in challenging terrain, with a primary focus on refining user 
interaction design and ensuring physical comfort for both patients and paramedics. The 
overarching goal is to elevate the overall outdoor adventure experience while prioritizing 
sustainability and social responsibility to minimize environmental impact. The COL concept 
emerged from the realization that there is a critical need for improved last-mile transportation 
between the main vehicle and the patient, providing a safe and efficient method for 
paramedics to reach the patient and return. The COL consists of an all-terrain ambulance 
with a smaller silhouette and adaptable suspension for navigating difficult terrains. It features 
an autonomous stretcher with spider-like legs that dispatches from the rear of the vehicle 
to reach patients in remote locations efficiently. The stretcher includes saddle-like seats for 
two paramedics, allowing optimal care while transporting the patient. The main vehicle 
is equipped with intuitive joystick controls for easy maneuverability. By addressing these 
challenges, the COL concept not only improves the efficiency of emergency response but 
also enhances the safety and well-being of both paramedics and patients, ensuring a better 
outcome in challenging terrain situations.
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In this section, we detail how the COL project meets specific design criteria, focusing on full-
bodied interaction design, the selection of materials, processes, and technology, as well as 
the implementation of the overall design. These elements are crucial in ensuring that the final 
concept not only addresses the challenges of emergency response in challenging terrains 
but also delivers a sustainable, user-centric solution.

5.2 Design Criteria Met5.2 Design Criteria Met

5.2.1 Full-Bodied Interaction Design5.2.1 Full-Bodied Interaction Design
The COL project is a full-bodied interaction design by incorporating intuitive and engaging 
interfaces that facilitate seamless communication between the user and the vehicle. The 
joystick controls on the main vehicle allow for precise maneuvering, mimicking the experience 
of driving a car. This design choice enhances the user’s sense of control and agency, crucial 
in high-stress situations. The autonomous stretcher further exemplifies full-bodied interaction, 
as it autonomously navigates challenging terrain, adapting its movements to ensure patient 
comfort and safety. The saddle-like seats on the stretcher provide ergonomic support for 
paramedics, allowing them to interact with the patient effectively. Overall, COL’s design 
prioritizes user experience, ensuring that both paramedics and patients can interact with 
the vehicle in a natural and intuitive manner.
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5.2.2 Materials, Processes, and Technology5.2.2 Materials, Processes, and Technology

Materials 

The emergency response vehicle will feature a range of sustainable materials carefully 
chosen to enhance durability, reduce weight, and minimize environmental impact. The main 
body of the vehicle will be constructed from a combination of high-strength, lightweight 
aluminum alloys and advanced composite materials, ensuring structural integrity while 
keeping weight to a minimum. The exterior surfaces will be coated with an environmentally 
friendly, low VOC paint to protect against corrosion and provide a sleek finish. The interior 
components, including the stretcher bed, will be made from a lightweight and strong carbon 
fiber composite, providing durability and support for patient transport.
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Technology

The emergency response vehicle will integrate cutting-edge technology to enhance its 
functionality and sustainability. The vehicle will be equipped with an electric drivetrain, 
reducing emissions and reliance on fossil fuels. Advanced battery technology will provide 
sufficient power for extended operations. The vehicle will feature adaptive tracks and 
articulating legs, enabling it to navigate challenging terrains without causing damage to the 
environment. Additionally, the vehicle will incorporate smart sensors and communication 
systems to optimize route planning and enhance safety. These technological advancements 
not only improve the vehicle’s performance but also contribute to its overall sustainability by 

Processes

For the emergency response vehicle, the manufacturing process will adhere to sustainable 
practices seen in the automotive industry. The production line will prioritize energy efficiency, 
using renewable energy sources where possible and implementing energy-saving measures 
throughout the manufacturing facility. Waste reduction strategies will be employed, such as 
recycling scrap materials and using environmentally friendly coatings. The assembly process 
will focus on modularity and standardization, allowing for easier repair and maintenance. 
Lean manufacturing principles will guide the production, minimizing waste and optimizing 
resource utilization. Additionally, the facility will aim for a closed-loop system, where materials 

71



72

5.2.3 Design Implementation5.2.3 Design Implementation
The following tables show the components of COL and the predicted material, manufacturing 
process, and quantity.

H

C

G
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L
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K
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J

D
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COL - Bill Of MaterialsCOL - Bill Of Materials

Main Vehicle 

Letter				   Name 			   Material		   		  Quantity

A				    Chassis			      Steel 			                     1

B				      Body		       Aluminum. Plastic			          1

C			        Rear Canopy 			   Aluminum 				           1

D				    Tracks 	                Steel and rubber 			          4

E			       Track Housing 			      Steel 				         3 x 4 

F		          Adaptable Suspension           Steel, Aluminum				          4

G			   Emergency Lights	            Polycarbonate housing			          3

H			         Windsheild 			      Glass				           1

I			      Rear Windsheild			      Glass				           1 

J			    External Cabinets			     Steel 				           4

K			         Headlights		  Polycarbonate housing			          1

L		     	         Tail light		  Polycarbonate housing			          1
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5.2.3 Design Implementation5.2.3 Design Implementation
The following tables show the components of COL and the predicted material, manufacturing 
process, and quantity.
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COL - Bill Of MaterialsCOL - Bill Of Materials

Autonomous Stretcher

Letter				   Name 			   Material		   		  Quantity

A				    Chassis			      Steel 			                     1

B				      Body		       Aluminum. Plastic			          1

C			        Stretcher bed  			   Aluminum 				           1

D			       Hydraulic base			   Aluminum 				           1

E				      Feet 	              	      Steel and rubber 			          4

F			         Leg Mid arm 			      Steel 				           4 

G		                   Leg Top Arm                      	    Steel				           4
  
H			         Saddle seat	           		  Leather 				           3



76

5.3 Final CAD Rendering5.3 Final CAD Rendering

COL
ALL-TERRAIN RESCUE VEHICLE
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5.4 Physical Model5.4 Physical Model
The final model of COL features a dynamic presentation, showcasing the vehicle in an 
open configuration with the stretcher extending from the rear. The model is positioned on 
an uneven base, simulating challenging terrain, to demonstrate the adaptable suspension 
system. This configuration allows viewers to visualize how the vehicle would navigate and 
operate in real-world scenarios, highlighting its innovative design and functionality. The open 
layout provides a clear view of the vehicle’s interior and the positioning of the stretcher, 
emphasizing the user-centric approach of the design. Overall, the final model effectively 
communicates the key features and capabilities of COL, making it an impactful tool for 
presentation and evaluation.
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5.5 Technical Drawings5.5 Technical Drawings
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5.6 Sustainability5.6 Sustainability
Processes

Health:
The project’s focus on sustainability directly benefits health, particularly through the 
reduction of emissions. By opting for an electric drivetrain, the vehicle minimizes its carbon 
footprint, contributing to cleaner air and a healthier environment for both responders and 
the communities they serve. This choice aligns with global efforts to combat air pollution 
and its associated health risks. Additionally, the emphasis on ergonomic design ensures that 
paramedics can perform their duties safely and efficiently, reducing the risk of musculoskeletal 
injuries and other health issues related to repetitive tasks.

Safety:
In terms of safety, the project incorporates several innovative features that enhance the 
vehicle’s performance in challenging terrains. The adaptive tracks and articulating legs 
improve stability and maneuverability, reducing the risk of accidents during emergency 
response operations. These features also minimize the vehicle’s impact on the environment, 
as they help prevent damage to sensitive ecosystems. Moreover, the use of durable and 
reliable materials ensures that the vehicle can withstand the rigors of emergency situations, 
enhancing overall safety for both responders and patients.

Sustainability Statement:
The project’s sustainability initiatives encompass a holistic approach that addresses various 
aspects of environmental impact. The decision to use an electric drivetrain significantly 
reduces emissions, aligning with global efforts to reduce carbon footprints in the transportation 
sector. Additionally, the emphasis on repairability and durability promotes a circular economy 
model, where components can be reused or recycled at the end of their life cycle. This 
approach reduces waste and conserves resources, contributing to a more sustainable future 
for emergency response vehicles. Furthermore, the use of sustainable materials, such as 
recyclable components and environmentally friendly coatings, further reduces the project’s 
environmental footprint. Overall, the project sets a new standard for sustainability in the 
emergency response service industry, showcasing innovative solutions that prioritize both 
environmental stewardship and operational excellence.
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Chapter 6Chapter 6
ConclusionConclusion
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COL
ALL-TERRAIN RESCUE VEHICLE
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ConclusionConclusion
In conclusion, the COL project has been a comprehensive 
exploration of enhancing emergency response capabilities in 
challenging terrains. Beginning with an in-depth analysis of user 
needs and existing products, the project progressed through 
concept ideation, refinement, and validation, culminating in 
the development of a final design that addresses key challenges 
faced by paramedics in such environments. The final design of 
COL features an innovative vehicle with adaptable suspension 
and an autonomous stretcher, providing a safe and efficient 
solution for navigating and accessing patients in remote or 
difficult-to-reach locations.

Throughout the project, sustainability, usability, and user 
experience have been paramount considerations, ensuring 
that the design not only meets the functional requirements but 
also enhances the overall emergency response process. The 
use of advanced technologies, such as CAD development and 
physical modeling, has enabled the visualization and refinement 
of the design, resulting in a well-rounded and practical solution.

Looking ahead, the COL project has the potential to significantly 
impact the field of emergency response, offering a new standard 
for vehicles and equipment tailored to challenging terrains. 
Further development and testing will be necessary to refine 
the design and ensure its effectiveness in real-world scenarios. 
Overall, the COL project represents a significant step forward 
in improving emergency response capabilities and enhancing 
the safety and well-being of both paramedics and patients in 
challenging environments.
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