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| am Joseph Watson, a CAD Designer, 3D modeler, and
Artist with a wide range of experience in manufacturing,
product concepts and rendering, design, simulation, and
In creating art.
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Mechanical Design
Product Design

Mold Design

Design for Manufacturing
Assembly

Sculpting

Texturing

Rendering

Design
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Section One : Skills
Design

| am a CAD designer with experience in product design and design for

manufacturing, including injection molded components, die-cast pieces, vacuum
formed packaging, 3D printed, and CNC cut parts. My CAD experience also
includes mechanical design of robotic assemblies, mold design, and
conceptualizing and designing large mechanical assemblies.

Animatronic Head

An animatronic human head with
34 actuators controlling the
motions of the face and neck. The
Surfacing of this model was done
using a combination of Zbrush,
Geomagic  Design X, and
Solidworks.  The  mechanical
components were modeled in
Solidworks. The rendering was
do




CNC components

Technical drawings of various components designed for manufacturing
using CNC cutting. The designs and technical drawings were created

using Solidworks.

Industrial Heavy-Duty Tongs

Farl: TongeFrame-Sice-A 5
rctericl Alumrinium 6361 Alloy Ui H
Frocess: CHEC MILL g
Units: Milimeters el

EEG Cap Concept

A concept rendering Of a commercial EEG Cap used to non-invasively




Mechanical Heads

ples of mechanical head designs for different characters. Mechanical
designs created in Solidworks, surfacing and sculpting done in Zbrush, mesh to
NURBS operations done using Geomagic Design X, and rendering done using
PhotoView 360.




Caspar Mold Version 1

This is the first version of the
blanket mold produced for the
Caspar project. This design
consists of a two-sided shell and
base plate made of CNC cut
plastic, a polyurethane blanket
mold surrounding the entire head,
with an opening seam running
along the back of the head. A
pouring spout is included on the
top of the mold used to pour the
polyurethane blanket, and to pour
the silicone skin after the blanket
is cured. The mold core is 3D
printed SLS Nylon. The assembly
was created using EinScan Pro for
3D scanning, Solidworks for
parametric designs, Zbrush for
topological and sculptural
changes, Geomagic Design X for
Mesh to NURBS operations, and
rendered in Keyshot,

Various molds

Various compression molds used
in small quantity productions.
Designed in  Solidworks and
Geomagic Design X



Sculpting and Rendering

| have extensive experience in sculpting and rendering a wide range of products
and concepts. | have modeled and rendered mass-manufactured products,
complex industrial assemblies, custom-made designer products, faces and
bodies, landscape and character art, and various static assets. | have experience
modeling, texturing, and rendering high-detail models, as well as texturing and
optimizing skeletal and static meshes for real-time applications and real-time
rendering.

Face Detail Render

A detail shot of a face, sculpted
and textured in zbrush then
rendered in Keyshot,




Strange Landscape
Render

A rendering depicting a
character standing on a hill,
looking across a body of
water at hills that form the
shape of a reclining
woman.  Sculpted and
textured in Zbrush,
rendered in Keyshot,

Snail People Render

A rendering that depicts two golden snails sitting across from each other.
Sculpted and textured in Zbrush, rigged and posed in blender, then rendered in

Keyshot.




Galaxy System

3D real-time renderings of scenes in
space using volumetric shading and
Niagara particle systems in Unreal
Engine 5.

Phone Scene

A rendering of a scene
depicting a phone and various
phone accessories. Modeled in
Solidworks and rendered in
Cinema 4D.




EEG Sensor Map

BCI Concept
A real-time rendered cinematic video of a BCl product concept. Rendered in
Unreal Engine 5.

Glass Skin

Rendering of a human head
and neck, with transparent
glass-like skin and a opaque
glass-like bones. Sculpted in
Zbrush and rendered in
Keyshot.




Motion Capture

| have used facial mo-cap to create animations for real-time applications in game
environments and for per-rendered cinematics. Along with facial mo-cap | have
professional experience using mo-cap suits for use in live performances, and
character animations.

Facial Mo-Cap

This project is using three custom sculpted faces created in Zbrush, which are
animated using the Metahuman face rig in Unreal Engine 5. The animation for
each face was recorded using Live Link marker-less facial motion capture then
played in real-time across three faces simultaneously.



o *Ir" - : é'\
% e
- @
% BN 3
ﬁ ﬂ: %ﬁ T
A _,r"’ r—’*'._'l;..h o .J""
L) 70
A :
N
:':’ : =R .
2, W - v‘%& i
5 Caf Ty “ny
* ' <

Dance Mo-Cap
A live performance rendered in real-time using Unreal Engine 5.
A dancer is wearing the Perception Neuron Mo-Cap suit to capture their
performance, which is then live-streamed into Unreal Engine. The avatar and
texture maps were created in Zbrush, and the animation rig was created in
Blender.

Dance Mo-Cap

A recorded performance rendered in Blender Cycles. A performance was
captured using RoKoKo Mo-Cap and re-targeted to the avatar in Blender. The
frames of the performance were then manually cleaned and adjusted to remove
any errors. The avatar was sculpted in Zbrush and rigged in Blender,



Photogrammetry

As a Designer and 3D modeler | have used Photogrammetry as a tool to aid in
design. My experience with Photogrammetry includes re-creating architectural
and landscape components as 3D models based on photo sets, as well as
creating Human face and body models, plant models, and topographic models.
| have used this technigue as the starting point for creating game-ready assets
and to aid in producing more realistic texture maps and bump maps for 3D
models, as well as to ensure my 3D models have the correct proportions and
measurements compared to their physical counterparts.

Banyan Trees

These Banyan trees were photographed in 360° at incremental heights using a
drone, then reconstructed into 3D models from the photo sets using
RealityCapture. Using Zbrush the 3D models were then cleaned up, and
re-topologized into game-ready assets with multiple LOD models. UV mapping
and texture map baking was also done in Zbrush. The final models were then
imported (along with other models created using the same work-flow) into
Unreal Engine 5 and rendered in Real-Time.



Assorted Leaves

These assorted leaves were created fr
plants in Hong Kong. The textures w
scanned, then cleaned up using Ado
Photoshop. The 3D models and UV ma
of the Leaves were created in Zbrush,

- v Assorted Plants

Following the section above, these assorted plants were created based on
observation of various domestic plants found in Hong Kong, Including
Catharanthus roseus among others. The 3D models and UV mapping of each
plant was done in Zbrush, and then texture optimization was done in Blender,
The final plant model was then rendered in Unreal Engine 5, using procedural
color size and shape variations set within realistic parameters to prevent
repetition.



Section Two : Projects

Grace

The Grace project set out to create an animatronic human head for mass
manufacturing to be used as an Al powered service robot with conversational
abilities and human-like charm. The design of this head is made for mass
manufacturing, with modular sub-assemblies and easy to assemble designs. The

head consists of over 30 actuators and is capable of expressing a wide range of
expressions and speaking.

Physical Product

This is a physical version of the Grace head, being tested after full assembly.






Caspar

The Caspar Project was created as an exploration of different methods for
actuating human faces. Through the project | explored different methods and
approaches to designing and actuating human faces. This project included many
different parallel approaches to evaluate the benefits and draw-backs of each
method. The project included MRI scans to model the skeletal structure and skin
thickness of the subject, testing different approaches to mold design and facial
actuation, comparing the surface deformations of life-casting vs. 3D scanning,
and testing different methods of fabricating realistic eyes and teeth. The head
design is actuated by approximately 34 motors and combines a variety of
fabrication methods including CNC cut metal pieces, SLS 3D printed Nylon
pieces, acrylic cast parts, and silicone and polyurethane cast parts.




Blanket Mold

The second iteration of the
blanket mold for the Caspar
project. The shell s
separated into four sections,
with a top and bottom cap.
The mold produces
seamless silicone skins with
over-molded  attachment
points and rubber actuators.

Thickness Map
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A thickness map of the
silicone skin for the Caspar
project, showing how close
over-molded  components
are to the surface of the skin,
and the overall thickness of
the skin,

Mechanical Assembly

The mechanical assembly of
the Caspar project as seen in
Solidworks.




Caspar

Airflow Simulation R

This is a flud motion analysis
showing the velocity of air inside | :

of an animatronic human head .er
over a 10 second time period. The " ™"
velocity of air in the model
naturally increases around the
cooling fans in the assembly.

Heat Simulation

This is a fluid motion analysis
showing the ambient temperature
inside of the mechanical assembly
over a 3 hour time period. The heat
generation in this model is based on
the average power consumption of
components within the assembly,




MRI

An MRI was taken of the
Model's head and neck to
Calculate the skin thickness.

MRI 3D model

A 3D model of the soft tissue
and skeletal structure was
created from the MRI data.
The tissue thicknesses from
the 3D model were then used
to create the topology of the
mold core and mechanical
skull assembly.



Dean

project started from a 3D scan of a model's head and a dental
impression of their teeth. From there molds and mechanical assemblies
were designed and fabricated to create a 1-1 animatronic copy of the model's
head that is capable of moving and creating dynamic facial expressions.

Degrees of Freedom Diagram
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3D scan

This is a comparison between the original 3D scan of the subject’s head and the
refined version which was processed using Zbrush to fill missing sections and
remove artifacts and noise from the 3D scan.




Dean Mold

The mold design for this
consists of a rigid mold with a
front and back half, a top and
bottom plate, and removable
ear sections. This mold is very
durable and easy to operate
since it is totally rigid with no
blanket component. It does
however produce skins with a
small seam-line along the side
of the neck where the front and
back half of the mold meet.

Mechanical Assembly

The mechanical assembly, and
mold shell thickness of the
Dean project as seen in
Solidworks,

Teeth

Teeth model created by taking
a casting of the subject’s
teeth, 3D scanning the
casting, refining the 3D
model, and fitting to the
mechanical skull.



JAY-AHR

The purpose of this project was to provide a rapid means of visualizing the final
material profiles and color pallets for a series of rebuilt, customized, vintage
Rolls-Royce cars for the client JAY AHR. The renderings for this project required
high-fidelity, realistic renderings of the interior and exterior of several models of
Rolls-Royce cars to be used as visual references to streamline the decision
making of which designs would be chosen for fabrication. The interior renderings
provide a 360° panoramic view of the interior, Which was used to provide an
immersive preview of each design using a phone gyroscope to navigate the 360°
view intuitively. The renderings and procedural materials for this project were
created using Blender Cycles. UV mapping, normal maps, topological and
sculptural changes for each model were done in Zbrush. Parametric changes to
mechanical components, were done using Solidworks. The 360° visualization of
the interiors with gyroscope navigation was done using Spherualizer on 10S,







SAIL

This project included modeling, texturing, rigging, animation and optimization of
character body and face models for use in Unreal Engine 5, as well as creating
cinematics in Unreal Engine 5.
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ART Roof

Adidas Office

An installation created in collaboration with
ART Roof Top Ltd. For the Adidas
Corporate Office in Hong Kong, consisting
of a 4 meter tall diagram of a shoe sole
created using over 7000 nalls spaced apart
and weaving lengths of shoelace around
each nail. The diagram and nail spacing
was designed in Solidworks and printed on
sheets of A1 paper which were then taped p
to the wall to be used as guides. Different | .
jigs were used when installing nails to
ensure the correct height levels.

Delta Aluminum

An installation created in
collaboration with ART
Roof Top Ltd. For Delta
Aluminum Ltd.

The installation consists
of over 2000 laser cut
sheets of  aluminum
depicting a map of Hong
Kong. The design and
laser cutting layouts were

DO M | N |C La m created using Solidworks.

The Art & Science of
Vision

ERT

A series of renderings created in
Collaboration with artist and
Scientist  Dr.  Dominic  Lam,
rendering abstract patterns
based on his paintings.



Section Three: Art
Painting

Medium: Oil Paint on Canvas

Size: 50 x 70 cm




Ballpoint Pen

Medium: Bic Ballpoint Pen and
Ink on Canvas

Size: 60 x 90 cm

Medium: Bic Ballpoint Pen and
Ink on Canvas

Size: 90 x 150 cm




Sculpting

Medium: Polymer Clay

Size: Life Sized



Lite Drawings:

A series of life drawing poses done in charcoal and graphite with
various different live models.
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