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Introduction 
This report will illustrate the concepts, constraints and considerations that brought my conception to fruition, titled Project TunTRDx. Whilst my praxis pushed the boundaries of current technology available and existing practices, with the continued development and projection of technical advancements in science and engineering, it is feasible. It is a forward-thinking vehicle with vision, providing exceptional transport whilst offering unparalleled protection for the potential of an uncertain dystopian future. It is aesthetically distinctive, with safety at the core of the design whilst respecting current environmental trepidations. My vision embodied the ultimate multipurpose all-terrain vehicle, which will be spawned under the Toyota brand, Toyota Racing Development (TRD). TRD is proven and historically renowned for its motor sport pedigree of building reliable robust high-performance machines. The all-embracing ethos and character of the project was inspired by Japanese culture and traditions such as their homogeneous sense of identity mirroring Toyota’s range of vehicles. They are unique and exclusive yet distinctively distinguishable as a Toyota.

Research Current Vehicles
[image: ]A recent article in Camper Report (Lawrence, E. 2021). highlighted the most popular all terrain campers, and the fundamental design specifications needed. Whilst my design does not offer accommodation, the article does still offer useful points to consider. Their Earthroamer XV-HD model is purposely designed to endure intense weather and treacherous road conditions.

[image: ]
 In addition, their Safari Extreme RV is durable, with immense structural integrity yet adept enough to cope with excessive terrain. 
Fitting all season tyres are vital for any all-terrain vehicle to ensure it can absolutely handle the various, climatic weather and a diversity of terrain and landscapes. Which is why the TunTRDx is fitted with run flats, a tyre specifically designed to ensure the vehicle maintains immediate mobility, even if it develops a puncture. This is due to a hexagon internal structure creating a reinforced sidewall, offering the driver with a puncture, on average, an additional 50 miles of travel.
Due to the forces exerted on the vehicle during off road adventures the wheel axels need to be sturdy and made from an appropriate material to prevent structural failure for the client. There needs to be a sufficiently high, underside ground clearance to avoid the vehicle bottoming out on uneven terrain. As well as considering steep approach angles on the front and rear axles and bodywork. 
There are numerous 4x4 vehicles currently on the world market, but none that truly provide a fully comprehensive package of options, commercial use, luxury transport, for families, adventure, recreational, search and rescue, defensive and offensive capabilities for hunting and military.

The Concept
This visionary concept vehicle is a definitive, all terrain, recreational vehicle that can also cross over to provide a comprehensive resource for military and rescue services, offering absolute, reliability, durability and safety.
In this praxis I have deliberately pushed the boundaries of technology currently available to encompass a significant coherent transportation vehicle. The Toyota TunTRDx embodies the ethos and work ethics of Toyota’s design language, along with the key elements of reliability and robustness whilst respectfully considering the environmental impact. This is all underpinned by Toyota's philosophy and design language, always striving to create an exciting energetic vehicle. Ensuring the design allows every aspect to function without effort, while still portraying its beauty, thus creating a fusion of emotional and rational design. Although this is currently a concept vehicle my foresight and aim is for this vision to come to fruition as a viable vehicle serving its intended target market.

The Toyota TunTRDx is simply powered by a twin turbo V8 with dual VVTI, internal combustion engine. It is manoeuvred by a three axel, six-wheel drivetrain. The power plant is derived from the second-generation Tundra engine (3UR-FE) ensuring world class reliability, as well as being able to be fuelled by synthetic fuel. Synthetic fuel being the combination of carbon dioxide and hydrogen to regulate it into a feasible combustible liquid fuel. Whilst this project was a process which indulged the thought process in a creative concept for an uncertain dystopian future, it is realistic and could be integrated fully or in part to any current project. It considers the elements of reliability and robustness whilst adhering to current environmental concerns.

Target Market
The understanding behind this concept was to conceive a vehicle that would be the definitive, protective and transportation system. It is fully androgynous in design, both function and form fully focused on the driver’s needs and not their gender. The target market someone with a need for robust reliability, safety and protection and diverse functions. Someone who needs to switch from the school run to accessing fell running, from the pleasure of leisurely transportation to crucial protection, commercial use and high-risk search and rescue. In addition, and exclusively for the military market, there is an option for a twin calibre, remote control, full articulating machine gun that can be mounted to the vehicle’s greenhouse.
With the many, current, planetary topical issues, such as global warming, environmental disputes and disasters, fuel crisis, wars and conflicts what is the realistic future for All Terrain Vehicles (ATV’S)? A leading market research and strategy firm Market Insights, Inc. (Global Market Insights, Inc, 2022.) published a report in response to a worldwide comprehensive market data and analysis. It concluded that the entire ATV market was in excess of $3 billion in 2021 with an expected projected increase of six percent by 2030. They stated that the financial focus of current investors is “overall customer experience”. Consumers are wanting improved performance, higher torque output and greater handling. The automotive manufacturing industry have already been progressively enriching and enhancing [image: ]their ATV models with various high-end technical equipment, grander interiors and passenger comfort. Global Markets continued by stating that the forecasted increase in growth is mainly due to three factors; 1) the worldwide interest and participation in the increasing use of ATVs in sporting events and championships 2) the upsurge of tourism in the Middle East and Latin America, 3) European manufacturers’ mission to advance in the field of electric vehicles.

Fuel
So, with the ever-changing world we currently live in, what is the best fuel?

Electricity is definitely the here and now, however there is the ongoing worldwide unstable market contributing heavily to the increasing cost of electricity. An article in the Guardian highlighted this issue “Electric cars could soon be more expensive to drive than their petrol equivalents amid soaring energy prices.” (Haynes 2022) In recent years there has been a remarkable expansion in the ever-growing network of charging points, however with consumer demand intensifying will they materialise quick enough to meet and ever demanding consumer? The other properties to consider with electricity is when an electric vehicle is exposed to colder temperatures, manufacturers state that there is a decrease of 100 miles on the predicted range of that vehicle. In addition, the most efficient way to store the battery pack is within the floor, called a skateboard design. For an off-road vehicle this would make it extremely vulnerable, as one of the biggest challenges when driving on harsh terrain is protecting the undercarriage from extreme damage. Jagged rocks can puncture the battery pack, causing it to fail, possibly igniting and starting a fire. The battery pack will not withstand being submerged in water and can also be susceptible to dust. Despite the batteries offering a low centre of gravity, the extensive size and weight of the battery pack required for my vehicle would cause traction and sinking issues when driving over soft terrain, such as snow, mud and sand.

The future, I believe, could very well be hydrogen, however, this too has its own failings, the complexity of storing and harnessing this volatile gas causes more issues than the benefits. Hydrogen is a gas until stored in 10,000 PSI high pressure containers then it becomes a liquid. If the container was compromised in any or it was punctured the hydrogen would instantly dissipate into the atmosphere and which renders it useless as it is not to ignite. In addition, if the high-pressure container was shot with a bullet, in particular a speciality round such as an armour piercing incendiary round, then that could theoretically ignite the hydrogen before it has had time to dissipate and turn the vehicle into a hydrogen powered shrapnel bomb. In order to give a hydrogen powered vehicle a substantial mileage range, requires tanks with significant capacity. The tanks would be cylindrical and vast in size to accommodate and survive the extreme pressure. 

The answer for a forever fuel could just be synthetic. With synthetic fuel it can be easily stored in a watertight container, kept externally on the vehicle allowing for additional mileage range. More straightforward than storing additional batteries that are heavy, require a significant charge time and can easily be damaged. Similarly, if you tried to store hydrogen externally the exposed storage cans are susceptible to damage and if targeted (particularly in conflict) could cause an explosion. In a dystopian future it would be challenging and difficult to maintain the hardware required for a hydrogen powered vehicle. There are many components that if not serviced and maintained could fail, leading to leaks, creating an unsafe, unreliable, unusable, fuelling method.

Using synthetic alternatives is not a new concept, synthetic oil was first developed almost 100 years ago and despite initial scepticism it has been widely used in the motor industry for the last 30 years. An article by Jonathan Trout in Machinery Lubrication. (Machine lubrication, 2021). testifies to the superior benefits of synthetic oil. This is validated with research from the American Automobile Association (AAA) despite the higher cost Trout states, “Synthetic oil is quickly becoming the new normal, with nearly 70 percent of new cars in 2019” Does this then mean that there is also a future for synthetic fuel?

Synthetic Fuel
Porsche has undertaken intensive research into the commercial viability of synthetic fuel. An article by Transportation, in April 2022, illuminated some of the main findings. (Trop, J, 2022). Porsche revealed in April that they are investing $75 million and 80% of their cars produced will be all electric by 2030. They will be heavily investing in the industrial production of a synthetic low carbon fuel. They will be undertaking this in partnership with HIF Global Partners including Siemens Energy and ExxonMobil. These synthetic fuels known as eFuels will offer Porsche the opportunity to be the forerunners in utilising a zero-emission fuel. 
There is the inevitable opposition to synthetic fuel and not everyone is in agreeance an article by Top Gear, (Potts, G, 2022). focusses on Oliver Hoffman, Audi’s technical development chief where he stated that the future is electric and not synthetic. This is mainly due to high demands to produce synthetic fuel whist adhering to environmental constraints, he likened it to the similar issues of producing Hydrogen. His belief is synthetic fuel is a stop gap until the current internal combustion engine has retired. Audi plan to cease producing internal combustion engines by 2027, Hoffman believes Audi’s future is then firmly electric. He does however concede there is a valid place for synthetic fuels in industries such as nautical and aeronautical. The Top Gear article concludes that Audi has been rumoured to be joining Formula One. By 2026 they are looking to be using sustainable fuel made from biomaterials. So, the future of synthetic fuels is not so much uncertain, but rather exciting.
[image: ]It would seem the RAF in conjunction with Zero Petroleum are one step ahead after achieving the world’s first synthetically powered flight and gaining a place in the Guinness book of Records. (Ministry of defence, 2021). Nicknamed “Project Martin” Group Captain Peter Hackett piloted an Ikarus C42 microlight aircraft completing a short flight at Cotswold Airport. They estimated to have saved 80 to 90% of carbon per flight and believe these synthetic fuels will be the answer to sustainable fuel for the jets of the future. This was achieved by a revolutionary technique of removing the carbon from atmospheric carbon dioxide and hydrogen from water, combining them using renewable energy (wind or solar) allows Zero Petroleum to create UL91 a synthetic fuel. Minister for Defence Procurement, Jeremy Quin was quoted as saying “This is a world first innovation”. It shows the determination of UK Armed Forces to drive forward creative ideas on Net Zero alongside meeting operational commitments”.

Extra Utilities
The TunTRDx concept is based on the Toyota tundra platform in a 6x6 configuration for ultimate grip. The addition of the extra axle gives a superior performance when crossing harsh terrain as traditional vehicles only have four points of contact to the ground compared to the increased six points on The TunTRDx. 
The front grill design was inspired around the Toyota badge a two-tier U shape shrouded by an oval ring. The objective was to create my own Toyota design language using their distinctive badge. I applied the same practise that Lexus does with the L finesse design language, which uses the iconic Lexus L within all its designs. As my designs developed further, I took inspiration from the DC comics, in particular the characters 

[image: ] and The Joker for the grill design. More specifically the video game Batman-Arkham Knight where the new Batmobile is a next generation hybrid car with fully articulating tank. This design is outstanding, I personally found it especially striking and eye catching with its razor-sharp angles and intricate features. With this in mind the inner grill design is inspired from a combination of the Joker’s iconic facial features and the Joker’s Jokermobile that featured in the video game sporting a comical yet sinister grin protruding from the grill. I found that design to be intimidating and provide distinctive character to the front of the vehicle. This led me to designing a traditional double stack grill, it is curving upwards, giving the vehicle a sinister grin. This is complemented with a shrouded Batman symbol that extends and flows faultlessly and seamlessly into the main body work. These notorious, characteristics and features fuse together give the TunTRDx a distinguished intimidating road presence and enhances its appealability. 
From the front a double bubble bonnet compliments the front nose cone which then flows into the side haunches creating a seamless transition to the side of the vehicle. Portraying extremely exaggerated wheel arches gives the vehicle an extensive aggressive stance whilst allowing adequate room for generous sized wheels to deliver superior grip. The alloy wheels are five-split spoke, deep dish, curvature design with a substantial width to accommodate the weight of the vehicle and any additional external pressure bearing down on them. Surrounded by an appropriate wide tyre, this provides a perfect blend of slim wall design whilst simultaneously providing adequate depth for the demands of off roading, in particular to prevent the build-up of mud or snow from the wheel arches impeding the tyres. 
Housed within the alloys is a 6 piston calliper this bears onto a vented disc brake, the calliper is branded with a “T” trade marking the Toyota brand. The distinctive bright red paint to partner the TRD colour scheme and also epitomises the automotives industry’s universal unspoken language of the parallel between red brake callipers and sporting status.
The roofline emerges and flows into two rear wing spoilers that connect to the rear of the vehicle. These complement the overall aesthetic of the truck to create a higher more dynamic side profile when viewed over the rear end. A clean smooth curvature to the underbelly flows seamlessly to the front and rear bumper refining the efficiency of the aerodynamics as well as increasing the approach angles (front and rear). This will give ultimate performance when off roading as the vehicle would be able to enter steeper gradients of terrain. 
An additional vehicle added to the project is a Toyota quad bike. Based on a traditional quad bike design I transcended the fundamentals of a four-Wheeler ATV and enhanced it through my own vision. The vehicle is powered by a 1300cc V4 engine to provide the low-down torque necessary for towing and traversing up a steep terrain. It can also deliver a high enough free revving range to impressively perform at higher speeds when needed by the client. The quad bike also features a nature inspired free flow chassis. The benefit of this design is that it creates an incredibly durable frame, however there is a compromise in surface design. This considered I believe that it is in the client’s best interest to prioritise performance and reliability over aesthetics. The quad additionally and proudly displays bold wheel arches that not only provides protection to the rider’s legs but also protects the fundamental working components of the quad from damage. Located on the front and the rear of the vehicle are central lights followed by external wheel arch lights to provide clear and crisp light projection. The rider is securely seated on the ergonomic floating bench seat with the handlebars presented to them to grip in comfort. Protruding out to the rear of the vehicle is the quad exhaust that is integrated through cut outs in the chassis. Extending the furthest from the vehicle is a tow hitch designed to attach to the corresponding TRD trailer, this can transport the TRD motorcycle that completes the trio of vehicles. This TRD quad bike and motorcycle are perfect additions to the TunTRDx project as they will take the client across the most difficult of terrain. This is particularly useful for mountain rescue, or military operations in remotes areas. 

The TRD motorcycle concept is powered by a 900cc parallel twin combustion engine that is not only able to supply the low-down talk required for crossing treacherous terrain but also has the ability to impart higher speeds. A little like a relay race, once the truck has driven to its limits, the quad will be able to proceed further, then finally the motorcycle concept is able to completely carve its own path anywhere, offering the client absolute control over their transport needs. 
What is unique about this motorcycle concept is the front suspension is parallel to the bottom of the frame. This creates a floating effect for the top fairing and gives protection to the underside on the front of the engine when driving over debris, something which is usually exposed to damage on current motorcycles. With the front suspension in its current orientation, it allows for minimal harsh vibrations to be felt through the handlebars and to be absorbed into the bike chassis rather than being transferred to the rider. 
The rider is positioned suitably in a way to provide ergonomic comfort as well as the stability needed for high-speed performance. The seat is designed to be hollow to allow travel and play when the riders seating area impacts it over rough terrain. This provides even more resistance to harsh vibrations and harmful impacts that the rider might intercept whilst driving over uneven terrain. Within the floating foot pegs is a set of pillion foot pegs that coincide with the other portion of the seat in order to carry an extra passenger if the client so wishes. 
The TRD motorcycle has a unique alloy design with a six spoke shattered earth design a unique element and reference to the projects brief. A pair of tubular pipes extrude from the tank into the side of the engine. The red tube is to provide structural integrity whilst also securing the engine within the vehicle. The grey pipe that colour matches the engine is to provide the fuel from the internal fuel tank into the engine’s combustion chambers. With its quad headlights and distinctive front suspension set up this adds a unique over side profile image. The TRD motorcycle truly is a unique concept that can provide the client with transportation to places they did not even know existed.
The final accessory to the project is an accompanying trailer for the TRD quad bike that attaches to its tow hitch. With the hinge design the trailer is able to articulate in every direction. Featured towards the bulkhead of the trailer is a unique lockdown mechanism that is able to secure the TRD motorcycle in place by the front alloy. In order to load the motorcycle, the rear ramp is able to be deployed in order to provide a smooth transition when loading another vehicle. The TRD trailer features matching wheel design to the quad bike with the potential to utilise the two wheels closest to the bulkhead as spare tyres for the quad bike. As the trailer is able to function only one axle worth of tyres. The chassis of the trailer is the same nature driven design which utilise a freer flowing way of creating solid support structures for vehicles.
If I was to develop the TRD trailer concept further, I would create another trailer that matches the truck in size so that it is able to house either a quad bike or two motorcycles that could be stored parallel to each other. I would then transcend the quad bike trailer to a modular folding design that would then attach to the bigger trailer. This could then be deployed and attached to the quad bike if necessary to either transport supplies or the TRD motorcycle concept. 
The TunTRDx optional extra, primarily for military use, is a twin calibre fully automatic machine gun. This impressive piece of fully articulated weapon offers the user the option of full control either from within the cab or remotely with a digital device. This can provide the client with both defensive and offensive capabilities as the turret could also be used for defence against marauders in a future dystopian world. The uppermost, shorter barrel houses a chain linked 50 calibre ammunition which can be fired in both semi and fully automatic. The secondary barrel beneath is capable of firing 700 Nitro express ammunition (which is most commonly used to hunt big game). Supporting the turret is a triple link single swing arm that is then housed onto the slew ring base. The slew ring’s base design was inspired from the slew ring currently utilised in commercial diggers and excavators, I adapted that technology for my concept.

Additional Accessories
“Since the early days of carriage clocks and pocket watches, cars and watches have always had an understandably close bond”. (Luxe Watches,2021). 
There seems to be a true correlation between, those who admire refined cars and elegant watches, so it is therefore not surprising that there are many time-honoured unions between quality watch makers and prestigious car manufacturers. An exclusive watch’s reputation will precede the expectation and features such as limited additions, perpetual calendars, moon phases, sonneries, choice of co-[image: ]ordinating straps, self-winding, luminescent hands and chronograph are expected as standard. What sets these luxury watches apart is their ability to utilise elements of the manufacturers brand design ingeniously and sophistically as features in the watch. 
One such partnership is Roger Dubuis and Lamborghini Squadra Corse, when in 2019 the crafted just 88 elite Excalibur Huracán Performantes. One of its characteristics is the rubber inlay on the strap features a Pirelli tyre pattern.
This exclusive trait of brand merchandising is an additional aspect to my project, TunTRDx Accessories. The select time piece I have designed when seen in its entirety spectacles the iconic Toyota emblem and offers a fully functioning, statement wristwatch. The right half of the watch can be disconnected as it is a keyless entry fob that can be synchronised to a Toyota vehicle. The hands are derived from the prop shaft knuckle from the TunTRDx drive train. The watch straps are constructed from the interior upholstery, all hand sewn with Sashiko stitching to compliment the stitching on the vehicle’s seats. The red stitching is seen as a reference to Japanese culture as red is their sign of respect. The watch and straps are all interchangeable and available in the TRD custom colours of red, white and black.

Culture And Influences
The inspiration and influence for this project were highly motivated and driven by Japanese culture and traditions. The overarching theme is highly influenced by Japanese culture and my personal work ethics and applied design language is driven by Toyota's philosophy “vibrant clarity”. Vibrant, always striving to create an exciting energetic vehicle and clarity ensuring the design allows everything to function with ease whilst still portraying beauty, thus creating a fusion of emotional and rational design. 

Car Design News (Car Design News, 2015). described The Royal College of Art’s collaboration with Toyota called “Vibrant Clarity”, involving their first-year design students. With the already highly successful RAV 4 and Landcruiser in mind, the students were set the task to determine the Sports Utility Vehicles (SUV’s) future, focusing on the aspects and traits that would appeal to the Y-generation and in particular fully integrating Toyota’s brand philosophy “vibrant-clarity”. Primarily in teams the students explored the expectations on future sustainability, design technology and human and cultural shifts and demands. This then gave them the platform to experiment and evolve their individual ideas. 
In particular student Dimitri Zacharopoulos, highlighted “alive and active” to symbolise the equality of male and female consumers, something I have also factored into my design. Another student, Jussi Timonen's emulates one of my core design features, he chose to interpretate 'vibrant clarity' centring on function and an exuberant ride experience.  Finally, Kim Soo Heung's design analysis of clarity was 'a clear identity' this particularly resonates with my own design aesthetics to originate a uniquely distinctive luxurious all-terrain vehicle. In my design process I always striving to create an exciting energetic vehicle and clarity ensuring the design allows everything to function with ease whilst still portraying beauty, thus creating a fusion of emotional and rational design. My aim is for this concept to come to fruition as a viable vehicle.
[image: ]
The leather interior upholstery will showcase Sashiko, a 400-year-old traditional stitching technique, used in Lexus vehicles (the sister partner owned by Toyota). The technique was detailed in the Lexus magazine, (Clifford, J, 2019). He explains the refined Sashiko stitching is one of many opulent Japanese traditions incorporated in the Lexus UX luxury compact SUV.

Conclusion And Key Findings
Overall, I am satisfied with the outcome of my project’s dynamics, it is a homogeneous design of concept and theory. My knowledge and experience surrounding automotive design greatly aided the initial process, affording me a seamless process to commence with my initial idea. Moving forward I then logically worked through the design and development stages to bring my 3D concept to fruition. This method was then applied to the truck, quad and motorcycle.  In order to challenge myself and enhance my project I also wanted to experiment and investigate the possibilities.

It was actually interesting to design a trailer, a vehicle that is solely propelled by another vehicle and its simple purpose is to house cargo. As I am used to creating self-propelled vehicles designing around engines of some description, this was a whole new level of creative freedom. I set the objective to design a chassis that directly linked the wheels and tow bar and flatbed. I would class this as a commercial design, which is a field I have not previously experimented in. However, I think an accessory like a trailer that is kept within the same design language as the main concept compliments it effectively and adds another layer of detail to a project portfolio. 

If I was to develop the trailer concept further, I would create a dedicated trailer for the truck that could house the quad and motorcycle. This would then allow me to develop the quad bike trailer to have a mechanical mechanism that enables it to fold down to be neatly stored on the larger trailer. This gives me the ability to create joints in Fusion 360 to animate the model, showing it transforming from folding to deployed. Offering a further dynamic to the project.

The quad bike concept was an interesting additional project, as I have no previous experience of designing ATVs before. What I quickly discovered was that with any smaller vehicle it is crucial to have the fundamental engineering points such as the specification of the engine exhaust, the anthropometrics, and where you position the rider as they all dictate entirely the design of that vehicle. Unlike when designing a larger vehicle that the user sits within, you have the creative freedom within the body work and all the parameters of designing the car. Just so long as they fit within the ergonomics of the interior. However, with a vehicle that you sit on, your design has to completely abide by the engineering points of the project. So, while trying to concede to these new constraints whilst designing the quad bike, I believe that I did not justify for the rider from the top view suitably. This is due to the fact that I was focusing on the side view, ensuring that the engine was placed further forward and that the arches is were not going to intercept the legs. However, I now realise that I did not pay enough attention to the top view, using the V4 wide engine, made the centre point of the quad bike very wide. This caused a knock-on effect to the wrap around chassis, the larger width of that in reality could mean the rider would be in a very awkward straddle around the machine. If I was to develop this further, I would create a 3D anthropometric model that is sat in the correct position and always refer back to it as an engineering point throughout the entire design process.

The motorcycle concept developed into a very interesting design. I believe its strong point is the unique side profile. Showcasing the unusual front suspension as well as the hovering effect of the front fairing as it flows into the rest of the vehicle. I have not previously designed a motorcycle before however I am myself an experienced real-world biker holding a full licence. I have had the pleasure of experiencing a Suzuki 750 inline 4. This primary research was my baseline knowledge when creating this concept. I have a real world understanding of the principles and the relationship between the rider and machine. The rider is crucial for motorcycle to have the correct positioning of seating, foot pegs and handlebars. These key points dictated the design outcome of the vehicle as I wanted to create a theoretically realistic concept that could be realistically produced for retailing. 

If I was going to develop the motorcycle concept further, I would redesign a couple of things. Firstly, the headlights, I did not do them full justice, they should have a more hard-hitting nature to intensify the overall image. Secondly the top view of the motorcycle was very square in appearance the fairing has no curvature where the rider would put their legs. Ergonomically this would make it very uncomfortable, and it is something that needs to be redesigned not only to aid the rider but also for aesthetics. Thirdly the alloy design, I believe it hinders the vehicle as they are a very unattractive stamped out design. I wanted a rugged alloy design, because currently with traditional off-road motorcycles they use spoked wheels which I believe would not correlate with the design of my concept. In addition, a thin multi spoke alloy would be too impractical for my vehicle. I think there is research and development to be undertaken into looking at hybrid off road motorcycle alloys that offer a good performance as well as flexibility with design.

I believe there is still a great deal of future development for this project, such as the mechanical side to the project, which was planned to be able to house two motorcycles. The rear of the truck would act as a lift so that the motorcycles could be remotely loaded without any human interaction. Overall, I am very satisfied with the design approach with the vehicle, but I believe the criticism is within the execution. due to time constraints the vehicle is what I would determine at a mid-point within its development stage. Even though it is a whole model with a class surfacing adequate details and fillets the rear end still needs to be developed and the functionality of the 3D model is yet to be portrayed.

The TunTRDx is one of my favourite projects that I hold dear to my heart because of my close affiliation to the Toyota brand. I am proud of what I have achieved in this project by creating multiple vehicle concepts and a multitude of accessories. Within a possible foreseeable future, a vehicle like the TunTRDx will continue to provide transportation in any challenge presented to it. These types of vehicles are created with an overwhelming sense of passion and care. It is with that care that any vehicle with the Toyota branding offers a warm embrace of compassion and prosperity. 
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