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application

Game engine toolkit

plug-able SDK extensions
thin application

Platform SDK 

Game engine toolkit

• Content developers need to be expert game 
engine programmers

• Difficul7es in integra7on

• Duplica7on of applica7on state

• Difficult code reuse and weak extension model

• VR content creators don’t have to be expert 
programmers

• curbing complexity: customisations, 
replacements, extensions

• rapid prototyping: cutting development time

• Massive code reuse & design reuse for other 
verticals

Our Platform SDK novelty head start

pla$orm SDK: ⬆ reusability,⬇ crea;on ;me, ⬇ crea;on effort

Current VR content 

development paradigm
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Current rapid prototyping via our SDK

Generated medical 
training simulators

VR production pipeline 

SDK Learning modules

Rapid Prototyping

VR HMDs

Unity Engine
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Our Platform SDK novelty head start (fourth iteration published)
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Proprietary technology

Our patentable MAGES™ IP
technology 

encapsulated in our award 
winning* ovidVR SDK

* *

E ducational curriculum editor for novel visual scripting

M ulti-player, proprietary shared virtual collaborative engine

A nalytics custom layer with unique cloud-based assessment

G amified Geometric Algebra for fastest 3D transforma:on

S emantic VR software prototyping design patterns

*

https://youtu.be/Fr1xCkSsSnk
https://youtu.be/8NfYwg2C62s
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MAGES: M.A.
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MAGES: G.E.S.
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Our unmatched proprietary technology

Analytics engine with cloud-based user assessment.
Multi-player, Co-op featuring multiple users.

Gamified rapid prototyping based on Geometric Algebra.
Educational Curriculum enhancing knowledge and skills.
Semantic representation of medical operations.
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Why a pla;orm SDK?

Current VR content development

• Content developers need to be 
expert game engine programmers

• Difficulties in integration

• Duplication of application state

• Difficult code reuse and weak 
extension model

MAGES Pla;orm SDK

• VR content creators don’t have to 
be expert programmers

• curbing complexity
• customisations, replacements, 

extensions

• rapid prototyping
• cutting development time

• Massive code reuse & design reuse
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Multiplayer with Geometric Algebra 
Transformations



16

7+ Simultaneous users

• Dual Quaternion Interpolation engine
• Reducing network traffic
• Efficient and smooth transformation

Our SDK offers:
• Integrated DQ interpolation
• Build-in networking 

Mul8player with Geometric Algebra Transforma8ons
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Multiplayer with Geometric Algebra Transformations

The OvidVR SDK can support more than 7 users operating the same in the same 
virtual environment.  Due to our Dual Quaternion Interpolation engine network data 
transfer and CPU usage is reduced. Also, Dual Quaternions provide a smoother and 
more reliable  interpolation between the transformation values.

Comparison of animaNon blending using 
different methods on a single character 
(Polygon count: 135.976).

Method                                     Time (ms)
Quaternions 0.0017
Dual Quaternions 0.0016
CGA-GPU (Quaternion Algebra) 0.0017
CGA-GPU (Inclusive Algorithm) 0.0022

Network send rate reduced from 30 to 20 
times per second 
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How can I use multiplayer feature in OvidVR SDK?

The mul(player feature is 
already integrated in the SDK. 
The only think required, is to 
press configure network 
prefabs and done.
All the ac(ons in the opera(on 
are automa(c synchronized 
with our custom event 
messages.
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Cooperation level Architecture
• Our Multiplayer implementation is created on top of Unity’s 

Networking layer.
• Geometric Algebra Transformations is based on GLM mathematics 

library as native dynamic library.
• Our SDK provides one line callbacks of GA interpolation via a C# 

managed integration.
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Analytics Engine
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Analytics engine with cloud-based user assessment

• Tracking surgical skills
• Cloud-based user assessment
• Realtime error tracking

AdapNve difficulty levels
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• We track all user interactions
• We created our own point system algorithm
• Different difficulty levels – easy, medium, hard
• Detailed analytics report for user assessment
• Online platform for session preview

What is unique in our Analytics Engine?
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Summarizing the Analytics Engine function

01
Track User

02
Mark Progress

03
Review Session



Gamified Rapid Prototyping
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Gamified rapid prototyping
• Everything required, ready out-of-the-box!

The OvidVR SDK provides everything 
essenNal for the creaNon of a new VR 
applicaNon without the need of any
external plugins.
The only addiNonal thing required from 
the developers, is the content!
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Gamified rapid prototyping
• Visual Scripting Editor

- Model, modify and generate through
scriptable nodes to speed up production

- Code-free, User-friendly
- Extract and simplify complex application 

stages while remaining flexible
- Assign distinctive functionalities with the

use of multiple Action types

• Mul(ple Path Decision Making
- DeviaNon from predetermine   

paths depending on user acNons
- Real Nme decision making
- Easy implementaNon and path

interchange with the use of the
Visual ScripNng Editor
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Gamified rapid prototyping

• Multiple Tool Constructors for any 
type of Interaction
- Physics Interaction (w or w/o parent)
- Another/Multiple Tool Interaction
- User Interaction (use / insert / remove)
- Collision Hit
- Precision Placement

• Physical Interac(on with Tools
- Natural interacWon between physical 

objects, obeying to the laws of physics
- User-friendly tool interacWon and 

selecWon
- Easy implementaWon (single script  

addiWon to physical object)
- Using ORamaVR’s plug-in OvidVRPhysX
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Gamified rapid prototyping
• Visual Aid

- Animating Holograms demonstrate the correct 
tool and its usage for the specific action

- Aidlines that provide additional information 
and spatial guidance

- Action visualization with a real time scoring 
system. Supports per action score and total 
score displayed in a normalized graph

• Scoring System
- AutomaWcally calculated a]er each AcWon 

compleWon
- Monitor user acWvity and display both score 

and errors
- InteracWve Graph displaying per Stage scores
- Created inside Unity using C# and ORamaVR’s

naWve plug-ins
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Gamified rapid prototyping
• UI

- User-friendly
- VR focused design
- Developer simplicity regarding UI creation and usage:

- Simple template with primary/secondary titles
- Button list with unlimited button configuration. 
- Drag & Drop features for any type of button 

functionalities
- License Affected buttons
- Works out-of-the-box with the Action Prototype 

Mechanism

• Second Genera(on UI
- Beta phase



32

OvidVR GameController is a dynamic plug-in, implemented to support 
all VR/AR devices. 
The SDK already contains implementations for HTC Vive, Oculus SDK, 
Mixed Reality Headsets and SteamVR .

VR/AR HMD GameController Unity

OvidVR Device Integrations



Educational Curriculum
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Educational Curriculum
• Training and Education
• Define the medical objectives for each 

operation
• Realtime user questionnaire

• Live webinar support
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Educa8onal Curriculum
Training refers to the acquisition of skills whereas Education refers to the acquisition of 
knowledge and information.

Training Education

• Using our analytic system we track 
the training progress of participant

• Transfer skills and knowledge from 
VR to the operating room

• Adaptive difficulty levels according to 
user’s experience

• Our SDK offers the tools for curriculum 
based customizaNon

• Surgical step prioriNzaNon
• Webinars, user quesNoners and our e-

learn visualizaNon plaeorm enhances 
the educaNonal aspect
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Educa8onal Curriculum: Mechanics & Novel8es
We provide all the essential components to generate educational processes with respect to a 
defined curriculum.

• Our elearn site integrates a multimodal platform 
suitable for account management and educational 
enhancement.

• We provide an embedded livestream system (using 
Twitch) to run webinars online.

• Live Q&A is possible with our custom communication 
system between the users of elearn and the VR 
participants.



Seman@c representa@on of medical 
applica@ons
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Semantic representation of medical applications
Ac;on Prototypes as s/w paCerns

Insert AcNon Use Action

Tool ActionRemove AcNon

• Rapid operation adaptation to 
variations

• Medical Step Customization
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Scenegraph Architecture
Our Scenegraph architecture transforms any educa8onal pipeline into a procedural graph 

Each educational process consists of several nodes in a 
specific hierarchy with 3 levels of abstraction:
1. Lesson
2. Stage
3. Action
These nodes populate the Scenegraph (LSA graph)

Lesson Stage Action

We offer:
• Scenegraph visual scripting editor
• Different types of Nodes to fit every case
• Realtime decision making (Alternative Path) that 

updates the LSA graph according to user’s actions
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Ac8on Prototypes as s/w paPerns
Define each medical step with one or more Prototypes Prototype ≡ Medical module

1. Tool Ac7on
2. Insert Ac7on
3. Remove Ac7on
4. Use Ac7on
5. Combined Ac7on
6. Parallel Ac7on Take a tool* and use it to 

complete an Action

*Tool: A physical object (gameobject) which always remain on scene and has specific functionalities and behaviors. (e.g. scalpel, mallet)

Insert Action

Insert a spawned gameobject 
into a specific, predefined 

posiAon.

Remove AcWon

Remove an indicative object. Pick 
it with a tool or with hand and 

place it on the table.

Use Action
Take a spawned object and use it 
to complete an AcAon (e.g. clean 

blood with gauge).

Combined Action:
Use two or more Basic Prototypes as 
modules to generate a complex Action

Basic Prototypes

Parallel Action:
Two or more Actions (combined or 
basic) that run simultaneously.

Tool AcWon
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Architectural Novelties

Scenegraph Action Prototypes

• Modular architecture for any
educational approach.

• Easy customization and maintenance.
• Visual representation of complex 

pipelines.

• Significant reduction of programming 
needs.

• Increases the levels of abstraction for 
each step.

• Reusable and scalable solution to 
produce complete operations.
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Seman8c representa8on in detail
Scenegraph consists of nodes that represent each step 

• LSA Nodes are generated from our 
custom Scenegraph editor.

• We integrated our system to run with 
gameObjects for realtime visualization 
and flexibility. 

Each step of an educational process is 
translated to an Action Script 

• Action scripts are implemented in 
a way to support as many cases as 
possible. 

Tool 
Action

Use
AcAon Insert 

Ac*on

Remove 
Action Combined

Ac*on

Parallel
Action

Base 
Prototype

Action Prototypes Architecture



Licence System
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Embedded license system

• Online account creaNon
• Support mulNple account types (demo, 

free, professional, unlimited)

• Online account management
• Online account reports
• Hosted in MS Azure Platform



45

Backend license implementation
Create your own product Register your users

use our form, or create you own

Manage licenses

name, image, default license edit, create, delete

View Traffic

Real-time product usage
Real-time user traffic

Real-time statistics 
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SDK Diagram
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Proprietary physics-based Rigid and 
deformable object interac8on

To enable soft body physics simulation for any 3D 
model, a proprietary clustering of the model’s vertices 
is applied. 
• enables faster calculation for the soft body 

simulation 
• don’t have to calculate the result of the simulation 

for each vertex but only the result for the cluster
• custom physically-based methods for its update:

• cutting, tearing, penetration, deformation, 
separation, unifying, knots, suturing under 
13ms!
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h>p://www.oramavr.com
h>p://elearn.oramavr.com

11 ch. Faubourg-de-Cruseilles, 
CH-1227 Carouge, Geneva,
VAT: CHE-478.871.980 TVA
Switzerland

5205 Prospect Rd 
#135-340
San Jose, California
CA 95129, USA

Science and Technology Park of Crete
100 N. PlasYra str.
GR 70013 Heraklion, Crete, Greece

Email:
info@oramavr.com

http://www.oramavr.com/
http://elearn.oramavr.com/
mailto:general@oramavr.com

