
ZOOX – a Level 4 Mobility Company

Design

THINKING BEYOND THE CAR
What you are looking at here is not a 'car'. For us, this is what comes after the car.

Just as the internal combustion engine enabled the car to replace the carriage, we believe 
autonomous technology will replace the car, and in doing so create a new class of mobility known 
as 'Level 4'.

Level 4 is a term taken from a policy statement the US National Highway Traffic Safety 
Administration released on May 30, 2013. This document outlines a spectrum of mobility systems 
from the fully manual Level 0, through to Level 4 which is fully autonomous.

This framework didn’t exist before we started working on our concept, but even prior to this we 
knew that the full realisation of autonomous vehicles demanded a ground up reimagining of the 
automobile. Our reasons are manifold, but at base stands our conviction that nothing less than a 
Level 4 vehicle, one that takes the driver out of the loop, can fundamentally address the concerns of 
urban mobility in our time.

For these reasons zoox defines itself as a Level 4 mobility company.

LEVEL 4 DEMANDS GROUND UP 
Brilliant engineers are working to bring autonomous vehicles to the general public and for very 
good reasons. 

At zoox, we took the initiative to approach this field from a product vision perspective. History tells 
us that it is when great product design intersects with great engineering — from Ferrari-Pininfarina 
to Wozniak-Jobs — that we create the transformative breakthroughs which impact our lives for the 
better. 

As designers, we see this as a 'blank sheet' moment in mobility.

We did not want to ask "How do we integrate autonomous technology into the car?"

We’ve asked “What does autonomous technology allow the car to become?"

This fundamentally different question leads to radically different conclusions. In the frame of 
autonomy, ideas that would never have worked suddenly do — like a vehicle with no headlights. 
Problems that were previously intractable become entirely irrelevant — like using smartphones 
while travelling. Even the assumption that a vehicle requires reverse can be challenged. 

With imagination flowing, we have arrived at a set of unique ideas that underpin how we think a 
Level 4 vehicle or 'L4' can function.

These ideas are zoox's DNA, let's get to know them.



MEET THE BOZ
The concept design you are looking at above we call the Boz. As the name suggests it is for 'bosses' 
and certainly it hammers. This is not an entry level L4, but one designed for people who value a 
high degree of privacy and performance in their mobility. The Boz might be utilized during a 
business trip, or a night out at the theatre. 

By design, it is a niche L4 for occasions. Concepts suited to different purposes will follow, but to 
begin we wanted to present one design that pushes the thought space hard and exhibits the 
fundamental design principles of zoox.

From a design perspective, the first element you may notice is what's absent: the front and rear 
windshield. This is not to say L4s can't have them — certainly those designed for tourism would — 
but with this vehicle we make the statement that you now have an option.

An option brings some pretty cool benefits.

Firstly, we gain thermal, aerodynamic and acoustic efficiencies. The thermal load lost through the 
windshield is significant, requiring energy intensive climate control systems, as well as a number of 
ancillary systems to keep the glass clear. We remove this inefficiency.

The entry profile of the vehicle is aerodynamic as a near teardrop, unattainable in a car due to the 
requirement for driver vision. The low profile roofline and absence of glass further lends itself to 
superior acoustic insulation. The side windows are thin, but double glazed, which enhances these 
properties. Because we don't have the requirement for the passenger to be situationally aware of 
their exterior environment, we can shield external sound and light to enhance a sense of serenity 
and safety. This is a superior environment for interacting with voice-activated systems, watching 
youtube or conversing.

You can be in the middle of a bustling city, but when the door seals, you are in your own world.

The next point of observation may be that there is no hood. This is because there is no internal 
combustion engine — behind each wheel sits an electric motor. We have changed the body 
language to reflect this setup, moving each wheel to its outer corner with minimal overhangs to 
maximize vehicle stability and interior volume.

Finally, we see that our L4 is symmetrical in its X and Y axes — there is no differentiation between 
back or front. In fact, each quadrant of the vehicle is mirrored and identical.

This is certainly unconventional and may seem crazy at first, but we believe it is one of the keys to 
unlocking the profound potential of Level 4 mobility. 

INTRODUCING BI-DIRECTIONALITY
The symmetrical design of the Boz allows the vehicle to drive equally well in either direction. We 
call this ability ‘bi-directional’ and we think it is a big deal. 

The L4's primary focus is curbside pick-up, routing and drop-off in urban dense arenas. The value 
of being bi-directional is in optimising this mobility.

A zoox L4 will never need to do a 3-point-turn, or even a U-turn. And if it drives into a driveway or 
blocked off road, it can simply depart the opposite way. This efficiency is enabled by 360-degree 
machine vision and electric motors that can spin in either direction equally well. 

This sets a zoox L4 apart.

Because the vehicle's directionality is not predetermined, actuated surfaces and adaptive LED lights 
communicate to drivers and pedestrians the front and rear of the vehicle at any given time. An 



active spoiler, which reveals a brake light cluster and enhances aerodynamics, will lift depending on 
the direction the vehicle is travelling. 

The LED indicators are color flexible and can dynamically indicate intent, such as turning or 
breaking, relative to the direction of travel. This is not to look like Tron, it is a necessary functional 
capability of a bi-directional vehicle. 

Additionally, compared to headlights, a vehicle illuminated by LEDs provides pedestrians with a 
spatial reference for the approaching vehicle which enhances safety.

GRADUATING FROM DRIVER TO COMMANDER
We once rode horses, and were called riders. We then drove cars, and were called drivers. In the age 
of autonomy we become commanders.

Freed from the task of driving brings a significant benefit — commute time becomes productive 
time. It also brings us to a new relationship between human and machine — one that, as with all 
good relationships, must be built on trust.

For some, they will love the ease of having an L4 drive them to work. For others, it will take time to 
adjust to the new experience. As we transition to simply commanding our vehicle, perhaps the Boz 
not having a windshield as it platoons down a freeway is not a bad thing. That said, the vehicle's 
patrons will still have the ability to view the road via augmented machine vision on their screens if 
they choose.

These Level 4 designs will require new regulatory frameworks. Just as it would have been 
inappropriate to transfer rules from the carriage to the car, likewise it is inappropriate to transfer 
rules from the car to the L4.

In fact, we would call for the formation of the Federal Autonomous Vehicle Administration, or 
FAVA. Because just like the Federal Aviation Administration, or FAA, these vehicles are highly 
automated and will have much in common with the aviation sector, starting with the highest levels 
of safety. 

THE INTERIOR, REBORN
In the days of the horse and carriage, we — or at least the aristocracy — were seated facing each 
other. When we moved the 'horse' between the front wheels, however, we all turned to face the same 
direction. We have been twisting our necks to converse ever since.

The cabin layout of the Boz returns us to the communal experience of the carriage — we can 
recline, enjoy the view and interact with each other in superior comfort.

The Boz is designed for people going about their daily city lives — in lieu of a trunk, they simply 
bring their satchels and coats with them into the cabin. The B-pillar has been removed aiding 
ingress and egress, with the gull door providing a level of protection from the elements.

Inside the cabin the steering wheel, accelerator and brake pedals are all removed. Even the dash is 
gone, which is highly desirable — in an impact it is the dash and steering wheel that do the damage. 

Reconfiguring the interior means that in a front or rear collision half the passengers will have their 
head and spine supported by the seat. The other half has ample cabin room for their body to 
decelerate, restrained by a seatbelt with no imminent obstacle like the dash to cause damage.

Accidents will occur. Given this reality, this is an inherently safer configuration.



A NEW CLASS OF MOBILITY 
Returning lifestyle to mobility is a big deal. No longer do you have to live in a world where you risk 
an accident or fine for texting. No longer do governments need to spend taxpayer money running 
advertising campaigns to discourage what we really want to be doing. 

In an L4, what is now illegal will become routine.

All of these benefits are enabled by Level 4 technology. Its promise is to restore our most valuable 
commodity — time. 

Distribution

MOBILITY FOR OUR TIME
In 2050, nearly 70% of the world's population will live in cities. 

On a linear pathway, the already pressing issues of congestion and pollution will become 
unbearable. As part of an integrated transportation system, Level 4 vehicles hold great promise as 
part of a solution to these systemic issues.
 
For a report appraising driverless technology and its potential benefits, we would recommend the 
case study 'Transforming Personal Mobility' (2013) published by Columbia University.

We want zoox’s L4s to offer best of class point-to-point transport in our cities. The conventional car 
will be very important in the suburbs and beyond for a long time yet, but in city centers we are 
already seeing them taxed or outright banned.

For those of us who live in cities, going car-free with zoox removes the stress of vehicle ownership, 
solves the ‘first/last mile’ problem of car sharing services and provides an alternative to the set 
timetables of public transportation.

http://sustainablemobility.ei.columbia.edu/files/2012/12/Transforming-Personal-Mobility-Jan-27-20132.pdf




You can't buy a zoox L4, but you can order one on demand. Download the app (not yet!), sign up 
and you're in. 

This is mobility as a service. You pay only for what you use, your insurance is embedded into the 
fare and when you’re not using it someone else is — a far better use of resources. 

THE SMOOTHEST PICK-UP LINES 

As your zoox L4 approaches — we will have different models for different purposes — it will 
already have your preferences like cabin temperature and entertainment accounted for. 

Your smartphone or wearable is the key. 

And as our vehicles are bi-directional, they will depart with elegance. We don’t know what other 
L4’s will be doing, reversing with beeping beepers, 3-point-turns, U-turns, blocking traffic...

In a zoox, you’re already gone!



INTRODUCING 'THE GRID' 

Autonomy can take a wide spectrum of approaches. The idea of getting in a vehicle that can take 
you coast-to-coast driverless — in any weather condition and on any road environment — is a long 
way from reality.

But the way to get there is to start small.

At zoox, our approach is to limit the vehicle’s domain and, consequently, the set of problems we 
have to solve for. We will start with a permit for one vehicle on one street, at low speed. Once 
proven, we become two vehicles on two streets, then a city block, then the city itself.

This domain of operation we call 'The Grid'.

This approach suits start up, because we do not have to arrive in the market at scale. And if you 
believe this technology is a long way from reality, consider this: permit-restricted operation of 
Level 4 vehicles is slated to occur on Californian roads as soon as 2014. In 2015 the Californian 
DMV Vehicle Code sec. 38750 will provide the legal framework for Level 4 vehicles available to 
the public.

The real challenge is in developing the algorithm governing vehicle perception and movement to 
handle dynamic road situations like traffic light faults, construction zones and law enforcement 
signals. This is a hard technology problem to solve, but it will be done.

Manufacture

SIMPLIFYING THE CORE OF THE VEHICLE 
The modern automobile has become an incredibly complex system, exceeding 20,000 discreet 
components. We believe removing the driver from the loop allows us to reduce this complexity by 
an order of magnitude. This delivers radical efficiencies across the board — from investment and 
development cycles through to manufacturing and resource use.

http://www.leginfo.ca.gov/cgi-bin/displaycode?section=veh&group=38001-39000&file=38750
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=veh&group=38001-39000&file=38750




Relative to the automobile — which is produced in hundreds of thousands of units — we see zoox's 
L4s as boutique. To service The Grid in one city, zoox will require vehicles in the low thousands. 
Consequently we can avoid capital-intensive mass production in favor of state of the art 'digital-to-
part' additive manufacturing techniques, suitable for both prototyping and coming to moderate 
scale.

At zoox, we are passionate about moving from an economy of quantity, to one of quality — where 
products must be smarter to justify their existence.

INTRODUCING QUADRANT DESIGN 
The corner stone of zoox's vehicle specification is what we call quadrant design. 

Breaking with conventional car architecture, each quarter of a zoox L4 is identical in form. This 
should not be taken to imply that quadrants are literally connected along each axis. Parts will 
traverse the quadrant boundaries to avoid unified stress points. 

zoox's quadrant design has multi-tiered benefits.

First, it creates significant efficiencies in vehicle design, testing and tooling. We need only specify 
25% of the vehicle to define 100%. 

To consider a detail, below we see the carbon moulded side panel for the Boz. A conventional 
design would require a positive and negative mould but due to our symmetrical design, we can 
derive a panel for both sides from a single mould. 

Second, quadrant design builds system redundancy into the core of the vehicle, which is paramount 
in an autonomous system.

These vehicles will be robust. Each quadrant of a zoox L4 houses independent sensors, 
computation, power and drive — allowing the vehicle to operate as four independent monocycles 
driving in formation. In the event that one quadrant fails — due to hardware error or physical 
impact — the vehicle is able to maintain control and come to a safe stop.

Finally, the quadrant design underpins zoox's bi-directional ability, enhancing mobility. 

LEVERAGING ADDITIVE PRINTING

zoox’s vehicles are made almost entirely from carbon composites — which can deliver up to four 
times the strength of steel at one quarter of the weight. They are also durable and don't require toxic 
coatings to hinder corrosion.

We can do this because our vehicles are on the road 24/7, meaning upfront investment in superior 
materials will pay for itself by increasing vehicle life while minimizing energy expenditure.

To leverage state of the art digital-to-part additive printing techniques, we have sectioned the outer 
frame into modules. These are selective laser sintered using a state of the art polyamide carbon 
powder that is light, strong and abundant. This process allows us to form shapes of a complexity not 



possible with traditional moulding techniques — allowing us to optimize strength to weight ratios 
and build mounts for ancillary systems directly into each module.

From a maintenance perspective, if one area of a module is fatiguing it can be redesigned and 
replaced efficiently, providing rapid iterations to arrive at an optimized solution.

Once assembled, the outer frame is placed under tension through the use of a carbon stringer. This 
lifts the ceiling, and creates a shell that will support the exterior carbon composite body panels of 
the vehicle. In fact, the modules themselves are printed 'bent' so when connected, they want to grab 
each other and the carbon core they connect to.

The result is a lightweight yet stiff frame without the need for metal, welds or bolts. 

INTEGRATING SENSORS & ACTUATORS 

Autonomous vehicles fuse a mixture of sensors — camera, radar, ultrasonic and laser — to create 
360 degrees of machine vision. Because the additively printed frame is hollow — in fact it is like a 
bird bone with optimally formed internal structures — we can route the wiring for these sensors 
through the frame, and print sensor bracket mounts in directly. This provides engineers great 
flexibility to place sensors in optimal locations.

This process also provides a high degree of flexibility. To accommodate emerging sensor designs, 
zoox can simply reprint the relevant frame module with a new bracket.

All the actuated surfaces in the vehicle, doors, seats and spoilers, will be controlled by pneumatics. 
The advantage being that air-based actuation is mechanically simple, lightweight, safe for fingers 
and silent. The air compressor, which is the energy intensive heavy component, is centralised at 
HQ.

THE INTERIOR, REBORN

A secondary modular frame connects the outer frame to the interior. Over this we stretch abrasion 
resistant fabrics, which clip in directly. These fabrics can be removed and replaced for cleaning and 
repair as required, keeping the vehicle as new.

The fabrics are also breathable, allowing both climate control and audio seamlessly into the cabin.

INSULATING WITH LIGHTWEIGHT FOAM 

Into the voids between the outer and interior frame, we inject resilient, lightweight and fire retardant 
foam. This expands to seal the volume between the respective surfaces, giving the interior fabrics a 
subtle strength to touch.

Functionally, the foam enhances acoustic, thermal and impact characteristics. In a collision, the 
outer frame would splinter into the foam, absorbing energy and compressing to cushion the impact 
against the interior frame. 



Why wait for an impact to deploy an airbag? In time, we would also like to explore the idea or 
exterior airbags, perfect for an L4 that knows an exactly how and when an impact is coming. 

DRIVE BY A.I. 

All-wheel active suspension. All-wheel steering. All-wheel drive. All optimized by A.I. 

The ride experience in a zoox L4 will be unparalleled. 

The suspension system will interface with data from the sensors to actively adjust for road topology, 
providing a stable in-cabin experience.

The all-wheel steering facilitates bi-directionality, turning in a tight radius and crab crawling.

All-wheel drive means the torque applied to each wheel can be precisely regulated, delivering the 
benefits of anti-lock braking and electronic stability control without the need for ancillary systems. 
The electric motors, which are equally capable of spinning in either direction, also facilitate 
regenerative braking. 

A bi-directional air cooler runs longitudinally through the vehicle, leveraging the venturi effect to 
draw heat away from the battery cells.

Because electric motors provide 100% torque at 0 RPM, they enable us to increase the wheel size, 
delivering a range of functional benefits from reducing rolling resistance and extending tyre life to 
less cabin noise from a lower wheel revolution rate.

The hubs are resin moulded carbon fiber, meaning that despite their larger diameter, the unsprung 
weight of the wheel will be less than that of a conventional alloy. As the vehicle is autonomous, 
unlike certain family members, the A.I. won’t run them into the gutter.



THE CORE, FORGED CARBON

As with Formula 1 vehicles, a forged carbon composite core provides structural and torsional 
strength for zoox's L4s. Lightweight and incredibly strong, it is this structural feature that enables 
F1 drivers to walk away from extreme collisions.

This is a costly component of the vehicle, but the benefits for safety, structure and weight balance 
the equation over the vehicles lifespan. 

The carbon core is an ideal house for the vehicle’s batteries and compressed air. Separating the 
batteries into each quadrant enhances safety, redundancy and handling ease. The batteries sit 
underneath the vehicle and upon return to HQ they are swapped and the compressed air tanks are 
replenished, allowing the L4 to get back to the road in the shortest time possible.

Viewed holistically, these manufacturing techniques are ideal for an on-demand, 24/7 business. 
They deliver a vehicle that is simple, safe, lightweight, durable and energy efficient. 



Time to get building.

LEVEL 4 TRAFFIC CONTROL
Importantly, while taking the driver out of the loop is central to the zoox philosophy, we have not 
taken the human out of the loop altogether. 

zoox’s fleets will be overseen by human operators located at a central headquarters, or ‘HQ’ and 
assigned the task of overseeing the safe and efficient functioning of the network — much like air 
traffic controllers today. Traffic controllers will have the ability to use telepresence to assist 
passengers, approve directive requests from the vehicle, or send out help where required.

HQ will also house the vehicle’s service and manufacturing centre. Vehicles will return for battery 



swap and cleaning. Additive printers will be onsite to renew damaged or worn parts keeping the 
vehicle as new.

Taking a step back, this distribution model makes zoox a zero emission mobility company right in 
the heart of our cities, which is where we need it most. Through renewable energy sources — or 
carbon offsets at minimum — our goal is to also be a carbon neutral company. 

There is a lot to be excited about at zoox!

zoox aims to be an idea led mobility company.

Our mission is to contribute in a meaningful way to solving the mobility issues facing our cities: 
congestion, pollution, safety & lifestyle.

With verve.

We are announcing our vision in 2013 to build a team that will start in 2014, and have us on the 
road by 2021.

We are looking for people who want to pioneer an amazing future with us. To turn our vision into 
reality, we need to assemble a tight-knit team of passionate technologists. 

Specifically, we are looking for founding engineers and key technology partnerships. If this is you 
or your company, and you have the skills to deliver amazing, now is the time to tell us about 
yourself.

We would love to hear from you!

ENGINEERS
We are seeking extraordinary engineers with a flair for autonomous systems, A.I. and state of the art 
manufacturing techniques.

If that sounds like you, please contact us at engineers@zoox.co

PARTNERS
We are already in talks with some amazing companies. If you are developing processes that would 
be relevant to our design vision, please let us know!

Below is a list of preferred partners we would love to talk with. We will be contacting you, but feel 
free to have a representative contact us at partner@zoox.co

Pneumatics — Festo
Additive — EOS
Carbon Body — Quick Step
RTM — Carbo Tech Composites GmbH
Rims — Carbon Revolution
Sensing — Mobileye / Bosch
Rubber — Pirelli

GENERAL
General enquires can be made to hello@zoox.co

mailto:hello@zoox.co
mailto:partner@zoox.co
mailto:engineers@zoox.co


GALLERY
Images of the Boz can be downloaded here.

BECOME A FAN :)
If you're a fan of what we are about, we would dearly love your cheers as we undertake this epic 
adventure — nothing ventured, nothing gained right?

Stay up to date — notifyme@zoox.co
Follow us on twitter — @zooxlife
Support us on — facebook.com/zooxlife

http://zoox.co/ 

http://zoox.co/
https://www.facebook.com/zooxlife
http://www.zoox.co/permalink/zoox.boz.images.zip
https://twitter.com/zooxlife
mailto:notifyme@zoox.co
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