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My Approach to this Animation Assignment is to create a series of short 3D Animations that not only fulfil the set criteria, but also link with my main independent project.

Overview

To create a series of short animations for 3rd person game characters. Created in Maya, to be used for the Unreal Engine & specifically, The Unreal Mannequin Skeletal Mesh.

This has been chosen because my Main Independent Project is to develop a survival game & creating my animations for this assignment gives me the option of using them for the game character actions and game mechanics in my main project survival game.

The Tools

The tools I’ve selected for this task are:


· Maya 2022
· Unreal Engine
· ARTv1
· Photoshop for image editing and creating 2D animation.

The reasons why I’ve chosen these tools are:


· Not only are these tools industry standard, I have student access to Maya and Unreal Engine is free to access; so is the ARTv1 plugin for maya.
· ARTv1 is a plugin I have not used before and intend to learn how to use it as well as make my final work for the task more reliable when it comes to using the animations in Unreal Engine.

There are other tools available for completing the same task and Blender is the most obvious second choice after Maya, mainly because it's open source/free but I decided to keep my knowledge base with the industry standard software. Maya will be the required skill base for employment after university.













Research

Mocap animation my opinion is the future of character animating technology.
One of my most memorable works in a mocap suit is by “Benedict Cumberbatch”
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“Benedict Cumberbatch spent his days of motion capture for Smaug crawling about on his belly in a skin-tight mocap suit” [1]

Secondly from another favourite film “Paul” where Seth Rogen portrays an Alien from outer space, where the animations were also achieved by using MoCap technology.
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MoCap technology is also used widely in the development of games, which is a future goal of mine, to use a mocap suit and create high quality game animations.
Top titles like L.A Noire, Red Dead Redemption & Grand Theft Auto V to name a few have implemented MoCap animations into their games.
One of the most interesting videos I found about a talk on mocap animation for games: [2]

I dont have the luxury of being able to use MoCap technology for my animations, but I can recognize the technology and the advantages of using it.



Required Criteria of My Animations


· The animations must be full bodied 3rd person animations.
· The animations must be clear and relevant to what is going on in the scene/game, The animation context is resource gathering.
· They must look realistic and professional, so I can aim to achieve the same quality.

I researched various existing survival games to find relevant animations that fit the criteria for the animations I will be creating.
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Many use first person style animations which is not very useful as my intention is to create 3rd person character animations which show the full body of a character. Not just the arms.


Once I found the game with the animations that suited my criteria the best, (New World), I decided to recreate the animations for this assignment, also with the intention of using the same animations in the main independent project.
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The Four Animations I’ve selected from the Game: New World.
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1. Mining:
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2. Animal Skinning: 



























0. Standing Tree Chopping:
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4. Fallen Tree/ Ground Log Chopping:
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Why I chose these four animations

Since Unreal Engine provides basic movement animations ( which can also be set up to blend together ), I didn’t feel it was necessary to replicate these animations.
Already included in my main project, these basic movement animations are:

Refer to The Unreal Mannequin shown below
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Walking	
Running	
Jumping









This is why I chose to create animations that are needed, to create and learn from scratch my own custom animations, where the process can provide valuable learning, but also these animations can be used in future Unreal Engine or Maya projects too.









2D Animations

I decided to create 2D animations in photoshop using an art tablet, drawing each frame and creating a gif image, an animated set of the drawn 2d images of each frame put together.
This is great research for understanding simple body movement to create good quality animations for the next stage of animation and my future game development.
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ARTv1: The Animation and Rigging Toolkit

ARTv1 Is a toolkit created by Epic Games to help rig and animate 3d characters.
It is currently only supported for older versions of Unreal Engine.
To obtain this toolkit plugin, I had to download an older supported version of Unreal Engine, and download it from the Unreal Marketplace, then obtain it from the Unreal Engine install files.
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Once obtained, the plugin folder has to be relocated into the Maya install directory for it to be seen and used.
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The Unreal Mannequin

So why have I chosen to use the Unreal Engine mannequin?

I chose the Unreal Engine Mannequin for my animation workflow because it’s a skeletal mesh that I know works in both Maya and Unreal Engine, and any other 3D model I create in the future can be fused to the same skeletal bones to be retargeted.

Here is the Unreal Mannequin in a starter project showing the standard movement animations that are provided for everyone with the 3rd person controller.
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Here is what the Unreal Mannequin Skeleton and the Bone Hierarchy which must be followed closely with the naming conventions for a skeleton to work in Unreal Engine.
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Here is the character created for my main Independent Project and retargeted to the same skeleton used by the Unreal Mannequin, allowing the basic, provided movement animations to work as it's the same skeleton.

Walking	Running	Jumping
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Learning and understanding this workflow is important to get game characters working in Unreal Engine, this is why I have chosen to create my animations for this assignment using the Unreal Mannequin skeletal mesh, any work I produce with it, will in theory export from Maya to Unreal Engine and work without any issues.








	


Obtaining the Unreal Engine Mannequin

To obtain the Unreal Engine Mannequin and use the model in Maya to be animated, you have to open a 3rd person starter project, find the mannequin skeletal mesh and export it as an .FBX file shown below.
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The location of the mannequin .fbx file will be used by ARTv1 to import the model into a new Maya scene, once the plugin is installed correctly, your Maya program will then have a new menu added to the main toolbar.


To add the Unreal Mannequin to a Maya scene with ARTv1. Use the new A.R.T.1.0 menu created by the ARTv1 plugin, select add character for animation, if the mannequin model is not in the list, you have to point to the downloaded .fbx file on your hard drive.
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Once the mannequin model is loaded into the scene, I am now ready to animate with just the mannequin. I also need to add handheld props into the scene.








Alternatively, if you were not going to the trouble of using ARTv1, you could also download the mannequin.fbx in the same way from Unreal Engine explained above, then in Maya go to file>import and import the fbx into the scene and still use the mannequin with the same controls and functionality.


Handheld Props

I obtained various different models I need for my animations from Quixel Bridge, CG Trader and made the Turkey Leg prop as I could not find one for free.


Quixel Bridge is a great source for top quality 3d models, very good when you need something high quality and fast.
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2 Handed Axe (from Quixel Bridge)
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Pickaxe (from Quixel Bridge)
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Skinning Knife from CGTrader:
(https://www.cgtrader.com/free-3d-models/military/melee/karam-8a45b17c-fd5e-4649-ad85-2402ca2d4dd9)
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CGTrader is one of my favourite sources for anything 3D, I also have my own store here with some models I have created.
My Store: (https://www.cgtrader.com/sp4c3m4n)

I also created quick models from basic primitives with more subdivisions/edge loops and some edge bevelling of a turkey leg for the eating animation in Maya, and the Building Hammer.
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From some research, I found a tutorial on YouTube: [3]
which informed me that the props would also need a skeleton to be recognised and used by Unreal Engine.
So, I created a skeleton with 2 joints for the 2 handed axe and changed the pivot point to the end where the lead hand is positioned.
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After researching about weapons in the unreal engine documentation [4] it seems that all the functionality is done via a blueprint system and a skeleton for the mesh may not be needed. I will test this further when it comes to exporting from Maya to Unreal Engine for the main project game and halt the creation of a skeleton for every handheld prop just yet.




First, I created a Maya scene, imported the Unreal mannequin and the 2 handed Axe
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Next, I learned more about animating, constraints and locators from various sources:

Sir Wade Neistadt:[5]

Autodesk knowledge help Maya: [6]

[image: Diagram

Description automatically generated][image: Diagram

Description automatically generated] The decision to choose IK vs FK
           FK                                                                                                       IK                         (Forward Kinematics)                                                                             (Inverse Kinematics)

After some testing to see which is preferable, I decided on the controls and movement of IK which will be used to create my animations.
The Axe prop was then positioned into the lead hand of the character model.
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As you can see above, the finger controls provided on the mannequin model are quite difficult to select and control. 
This is another advantage of using the ARTv1 plugin, you have a control panel for all the controls to make selecting and animating them far easier and less time consuming.
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Now I have positioned the prop and the grip of the hand, I need to add a locator so the axe prop becomes a child of the parent wrist control, so wherever the wrist control is moved, the axe will follow its position.
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A locator must be created and positioned 
on the hand in the position where the axe prop
Is located.
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Group the axe prop; select the locator control. 
Select the axe group and press P which is the
Shortcut for parent.
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Make sure the maintain offset is selected and click add.
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Full functionality is now setup, and a starting pose is also positioned and keyed to frame 0 as the starting point of all the controls for the animation
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Using the timing rule 24fps = 1 second I move the different controls and key the main movements at every second, and fill in and key the movements in between the main movements every second until the animation is complete.

For the purpose of this document I have converted all the animation playblasts to .gif files
Firstly starting with the more basic animations:
I followed the same steps to set up the handheld props with a locator for every animation.

Eating Animation: For when the in-game character needs to eat.
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Building with Build Hammer Animation: For when the game character builds something in-game with the Build Hammer item.
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Ground Log Wood Chop Animation: For when the game character wants to collect Wood from ground logs and fallen trees.
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Standing Tree Wood Chop Animation: For the game character to chop down trees in-game.
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Animal Skinning Animation: For the game character to harvest resources like meat and fur by skinning a dead animal.
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Mining Animation: When the game character collects stone and metal ores in-game.
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Shovel Animation: for gardening or terraforming in-game.















I decided to add relevant objects, HDR backgrounds that I found free online 
( https://polyhaven.com/hdris ) and lighting the scenes to give a better setting and more context for the animation uses, and to make them more presentable.
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What I could have done better

Timing

For my animations, I really should have figured out how to constrain 2 hands to a prop rather than just 1, the main lead hand, and then keying each frame for the following second hand. This system works but is far more time consuming and less accurate, making the animation quality inferior when inspected closely.

I tried to follow various tutorials to overcome this problem, like this tutorial for example: [7]
But I found it difficult and time consuming and instead of wasting anymore time, I just got stuck into animating the way I knew and felt most comfortable with.

Also, the way I timed my animations was all in my head keeping a simple rule that 24frames = 1 second and visualising with a bit of trial and error to see how the animations looked, then adjusted in the graph editor by selecting part of the animation, holding shift and dragging 
along the timeline to make time adjustments.
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Again, this works fine, but there are a lot more efficient timing tools to be used in Maya which I feel I should've spent more time learning the techniques and implementing them to my animations to increase efficiency in my animation workflow. 
Using more of the animation tools provided in maya is something I really need to improve on and add to my workflow, I will produce higher quality smooth flowing animations at a higher output.

One method I should have used and learned using timing tools and timing editor compositions, this way I believe could have also created all my animations in one workspace instead of creating multiple different maya files, although I like the organisation of clearly labelled separate workspaces, which appear to give a better workflow for me.

creating each animation in maya with time editor compositions. [8]

Conclusion: Where I will continue to Improve

I will continue to create more animations that will be needed for my main independent game project.
I will also continue to export them from maya to Unreal Engine and test them to see how well they work for my game project and see what issues and functionality I need to learn for the Unreal Engine side of using my own custom animations.

I will also continue to learn the 2 handed locator issue I came across in this assignment as it would not only allow me to create animations faster, but they will be smoother, more accurate and overall better quality, as there are some clear imperfections in my animations that I would like to fix and improve on in the future.

The next step is to export my created animations from Maya and import them into Unreal Engine to see if they work on my Game Character for the Main Project.

In each Maya scene, I select every part of the model and skeleton and add an animation to export also.
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After creating labelled folders for the animations to be organised, in each folder right click and select import, then select the animations to be imported.
[image: Graphical user interface

Description automatically generated]
















After Importing every animation into their labelled folder, I drag them out into the scene of my main project game, to see if they work and how they look.
[image: A group of people in space
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They work! The next steps will be:
· To retarget my game character to the animations 
· Create sockets on the game character and apply the handheld props so they are also in the animations.
· Build the game mechanics to trigger the animation when it is needed.




Bibliography

[1] Jamie, “Fudge Animation. 2021. The 10 best motion capture animated characters - Fudge       Animation.” [online] Available at: <https://www.fudgeanimation.com/2018/08/the-10-best-motion-capture-animated-characters/> [Accessed 9 December 2021].

[2] K. Zadziuk, Youtube.com, 2021. [Online]. Available: https://www.youtube.com/watch?v=KSTn3ePDt50&t=1272s. [Accessed: 09- Dec- 2021].

[3] Youtube.com, 2021. [Online]. Available: https://www.youtube.com/watch?v=pQJ6lsXy2xs&list=PLhOv_hGdjBirEMHNOd-eoeunYChiruW88&index=1. [Accessed: 09- Dec- 2021].

[4] "Adding a New Weapon", Docs.unrealengine.com, 2021. [Online]. Available: https://docs.unrealengine.com/4.27/en-US/Resources/SampleGames/ARPG/AddingaNewWeapon/. [Accessed: 09- Dec- 2021].

[5] W. Neistadt, Youtube.com, 2021. [Online]. Available: https://www.youtube.com/watch?v=U8JXO39aAqY. [Accessed: 09- Dec- 2021].

[6] "Animation Basics | Maya LT 2017 | Autodesk Knowledge Network", Knowledge.autodesk.com, 2021. [Online]. Available: https://knowledge.autodesk.com/support/maya-lt/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/MayaLT/files/GUID-91055F04-C5E0-45DA-BE0C-218D92AF6A16-htm.html. [Accessed: 09- Dec- 2021].

[7] Youtube.com, 2021. [Online]. Available: https://www.youtube.com/watch?v=5SLn1Ep5Sz8. [Accessed: 09- Dec- 2021].

[8] "Create multiple animation stories with Time Editor Compositions | Maya LT 2017 | Autodesk Knowledge Network", Knowledge.autodesk.com, 2021. [Online]. Available: https://knowledge.autodesk.com/support/maya-lt/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/MayaLT/files/GUID-F7732E60-11E1-48A6-8C53-17A6AF7B4829-htm.html. [Accessed: 09- Dec- 2021].


Link to Online Dev Blog:

 https://space888.wixsite.com/website/m6x02056-animation-assignment








2

image3.jpg
GREEM NO MAN'S SKY

oW 8





image4.png




image5.gif




image6.gif




image7.gif




image8.gif




image9.gif




image10.gif




image11.gif




image12.gif




image13.gif




image14.jpeg
ERELN?

= Launch
UE4  Learn | Marketplace  Library  Twinmotion  UES e

Feo
o

e CONTENT DETAIL Home Browsev Indistesv Freev OnSole SubmcCorcere Hep  ARTVL

ARTv1

Epic Games - Sep8,2016
‘The Animation and Rigging Toolkit (ART) has shipped with Unreal Engine from
the beginning. We are now making it available on the marketplace so we can
more quickly roll out updates and have a centralized place to get the latest
version.

‘Supported Platforms

‘Supported Engine
410-421

ez
=Y





image15.PNG
UnrealEngine > UE421 > Engine > Plugins > Marketplace > AR

Name Date modified Tpe Size




image16.png
Documents > maya > 2022 > scripts

»
»

Name

[ General
E] mayaTools
B usersetup




image17.png
e ies

pelvis
4§ spine_01
43 spine_02
45 spine_03
44 clavicle_|
upperarm.|
4 lowerarm.|
44 hand.|
4% index_01_1

4 middle_02.1
4 middle_03_|
45-pinky_o11
pinky_02.1
piky_03.1

4 ring 021
§-ring_03.1
44 thumb_01_1
4% thumb_02.|
¥ thumb_03_|
¥ lowerarm_twist_01_1
- upperarm_twist_01_|
4 clavicle_r
4% upperarm_r
4 lowerarm_r
44 hand_r
44 index_01.r

index_03_r
middie_01_r
middle_02_r
4 middle_03_r
4% pinky_01_r
pinky_02_r





image18.gif




image19.png
File Edit Create Select Modily Display Windows Mesh EditMesh MeshTools MeshDisplay Curves Surfaces Deform UV Generate Cache Amold Help





image20.jpeg
[ecocncieee Ol 0 o

Save Current  Source Control Modes Content Marketplace
] sm;m Mesh Actions
e T o]

5 - Perspective
= e (] -
Lights Import Clothing Asset.

. skeleton

Cinematic

Imported Asset
VisualEffe 7 feinport

Geometry| # Reimport With New File
T Open Source Location
© Open In External Editor

P —

Volumes

7 Edit.

* Rename r2

1 Duplicate curvw |

o save cuiiss

X Delete Detcte [INNNL

Asset Action ] Create Blueprint Using This.

® Asset Localization » Find
= Select Actors Using This Asset
<plore

B showin Folder View CtrisB Move

8 showin Explorer

Migrate.

References

Copy Reference Advanced

Copy File Path Reload

Reference Viewer. Atssnifion  Replace References
Size Map. tssnions Bulk Editvia Property Matrix.
Audit Assets. Atsshitten  Show Metadata

B Coniey  ShaderCookStatistics..  Crrisattssnittes  Validate Assets

-~ Validate Assets and Dependencies
# Open SkeletalMesh.h TMent » Mannequin » Character » Mesh

@ View Documentation

i Connect To Source. Eonlw\

i TR G

UL
Mannequin_
Female  Female  PhisicsAssel  Skelelon

Mannequin




image21.jpeg
fesh Display Curves Surfaces Deform UV Generate Cach:

Q * NoLive surface

) P FXCaching  Custom

* Symmetry: Off

Amold

% | @

Rl EL R
7 [ 11as7 & -
= Faces: 6048 o o
#
e T
P R %oy
: ™
— > (N
.
i

o[>

Bifrost

MaSH

View Shading Lighting Show _Renderer _Panels
=N 4 b4 | EOEDEEm

rkspace : | Maya Classict =

Add Character For Animation At
Animation Interface

>

Settings

Settings  Animation

Picker  ListView Rig Settings

- boay w

Help
PR T AT

persp




image22.png
Quixel
BRIDGE




image23.png




image24.png




image25.png




image26.png




image27.png




image28.png
persp
o
ot

o
7 Mannequinrio o

[ L ——

€ Manneauinroot

47 Mannequinceo

7 MannequimMannequin Mobie
< Axe

£ mvesointz
@ cersutgnset
@ cerautonjectset
g TurtieDetauteakeLayer
B Msnnequinointitover
@ MannequinRN.
[ Mannequinointitovert
E Mannequinointitoverz
E Mannequinointidovers

[E[E——




image29.gif




image30.png
Verts:
Edges:
Faces:

s

€100
13067

11822
7896





image31.png




image32.png




image33.png




image34.PNG
]
| I
i




image35.png




image36.jpeg
Display Windows Mesh  Edith

6 Objecs boi
NURSS Primites

Polygon Primitives

Volume Primitives
Lights
Cameras

Curve Tools

2 [ sweep Mesh i
T Type
T sve
[ sirost Graph i
O AdobelR) lustrator(R) Object. [m}
Construcion Ads
Pl
Free mage Pane
+ i =

% Annotation.

Messure Tools »
Scene anagement
& [ Universal Scene Description (USD) ]
Scene Assembly »
Empty Group
sets »
hset »
spotuigntz

S




image37.png




image38.jpeg
File Edit Create Select Modity Display Windows Key Playback Audio Visualize Deform MASH Cache ART.10 Amol

anmaton v | BmE o) | b o

(S

= Cunes/Sufaces PolyModeling  Sculpting  Rigging _ Animation
Point &
gas s
e S orient o
o sale =
Outiner View & Aim 0 e
Display Show  Help S O/
Rivet
Ll Mation Paths »
Lt % Closest Point o
- oy, & PointOnPoly o
l & Geometry o
& axe_orovp & Nomal o
T second_hand_axe ¢ e o
< Matrix Constraints
% vbujfazjw_LODS UV Pin o
< VO sbuifazw LODS Proximity Pin o
2 Modiy
%7 Mannequinirig_arp S =
47 Mannequin:scenelocked T
— ¢ Modify Constrained Axis. o
=] N \annequin:GEO





image39.png
Edit Help

Decompose near object:
Animation Loyer |None ¥
Set layer to override: v
Constraint axes:
Transiate: v All

x v
Rotate: v/ All
x v

Weight: 1.0000

Add Apply

Close




image40.gif




image41.gif




image42.gif




image43.gif




image44.gif




image45.gif




image46.gif
o




image47.gif
]




image48.gif




image49.gif




image50.gif




image51.gif




image52.gif




image53.png




image54.PNG
‘Animation Clips

Anim Default

Export Selection

¥ Animation Clips

ClipName  Start End 2
i anmalskinning 0 222 [T B v &
+
v Settings
Save Multiple Cip Files -
MoveTo Origin
Sake Animation v/ Input Connections

Up ais [y % Embed Media v/

Fieroe iy - o
FBX Version FBX 2014/2015 -
v e
[E——
Path: H:\Vear3 UNI\Animation [ ]

animal_skinning

Export




image55.jpeg
Empty Pawn
Point Light
Player Start
Cube
sphere
Cylinder
Cone

Plane

Box Trigger

Sphere Trigger

veAll &5 |% Content » Maps » Custom_animations »

DE e
i, i, Wt Cron. e chop.
/STH| ‘skinning hammer o Shoelindground g standing.tree

Folder
4 New Folder

Import Asset
2

Create Basic Asset

B eiveprint class

e

B vawrial

& Particle system
[

Create Advanced Asset
Animation

Artifiial Intlligence
Blendables
Blueprints

Editor Utiities
Foliage

Fx
Materials & Textures
Media
Miscellaneous
Paper2D

Physics

Sounds

User Interface

Water





image56.gif




image1.jpg




image2.jpg




