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Basis for many projects are the Vienna Vulkan Engine, the Adapted Vulkan Tutorial, Vienna Entity
Component System and others. They can be found in

e https://github.com/hlavacs

The 2.0 version of the Vienna Vulkan Engine is currently being developed in the nexgen branch, but
will be rolled out to the main branch before the semester start.

EC17 - Vulkan Imgui Interface Designer
Create an interface designer for Imgui that produces valid Vulkan code.
EC21 - Photorealistic Street Scene

Use the Vienna Vulkan Engine to create a photorealistic street scene.

EC46 — Denoising low-ray number path tracing pictures

Create a simple path tracer (offline). Implement a parameter n that determines the number of rays
that are sent out per pixel. This n then determines also the noisiness of the result. Use a Deep
Learning approach to denoise the pictures.

EC49 - Virtual Car for Commercial

The idea is to create a 360 degree video from some cool environment, e.g. a canyon, mountains, etc.
Then render a photorealistic car into it. This could be used for production of car commercials, where
the actual cars are added to the videos in post production.


mailto:helmut.hlavacs@univie.ac.at
http://entertain.univie.ac.at/~hlavacs/
https://github.com/hlavacs

Film a 360 Video With drone, render car over IT for commercial.

EC65 — Deep Learning Video Codecs

First idea: train a DL GAN to create image sequences (motion compensated image differences) taken
from a video. Use the last N frames to create the next frame. So instead of having a video file, you
would actually store the GAN and the first frame to kick off the video sequence, the GAN would then
produce the whole video!

Second idea: use an auto encoder to compress the information of a sequence of video frames, then
reproduce the frames.

EC68 — Create simple virtual robot actuator

E.g balancing something. Use small perturbations in friction, mass distribution to make the ML model
robust. Use domain randomization (OpenAl grasping models)

EC74 — Game Engine Container

Design and implement a set of containers to be used in game engines. Containers should have either
O(1) or O(logN) behavior.

EC76 — Animations in Vienna Vulkan Engine
Create joint/bone animations for VVE.

EC86 — Vienna Vulkan Render Lab



Design an abstraction library on top of the Vulkan Helper Layer to enable enable programmers to
experiment with different Vulkan renderer strategies.

EC89 - Shader tool for engine

Use the Vienna Vulkan Engine to create a physically based shading tool.

EC91 - Vienna Game Metaprogramming Library

Create a C++20 metaprogramming library specifically for game engines.

EC92 - Performance of game engine containers.

Compare the performance of std::vector, slot maps, colonies with jump counted skiplists, and others.
EC93 - Dependency Graph for Games

Make a tool that lets you specify dependencies and resource usage (read/write) and that creates job
schedules for the Vienna Game Job System.

EC100 - Create a game with VVE and VECS

The Vienna Vulkan Engine (VVE) is a simple game engine. The Vienna Entity Component System
(VECS) is a compile time ECS with high performance in mind. Create a game with them, e.g., by using
OpenGL or Vulkan. Make use of VECS by including tens of thousands of objects.



https://github.com/hlavacs/ViennaEntityComponentSystem

EC103 - Assistive Technology for Mobility

Eine Flughafen-Al konnte blinde Menschen per Kamera entdecken und ihnen (iber eine App
Anweisungen geben, wie sie zu bestimmten Platzen kommen: Toiletten, Flugsteig, Restaurant.
Uhrzeit ansagen und sagen wann es Zeit wird zum Flugsteig zu gehen.

EC104 - CPU based Rendering

Modern CPUs provide many cores, which can run threads in parallel. It stands to hypothesize that
this might be already enough to 100% render a game just on this cores, without the GPU involved.
Develop a software based renderer that uses the VGIS system to parallelize render tasks.

EC107 — Model NPCs with Machine Learning

Create an arena where NPCs fight against each other. Train an ML model (neural networks) to create
efficient NPC behavior. Create a decision tree that explains this behavior as white box model.


https://github.com/hlavacs/ViennaEntityComponentSystem
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EC111 - Lockless Data Structures

Work on lockless data structures in multithreaded games: queues, stacks, arrays, maps

EC114 — GANs of Stuff for Videos

Create GANs to create stuff, like cars, people, houses, trees, ... Use them to compress videos with
these objects.

EC115 - Deep Learning for Face Expression Identification

In VR the visor covers the upper part of the face. If the user is represented by an avatar that mimics
the users facial expression, a camera cannot detect the upper part of the face. Train a NN that takes
in the mouth/lower face parts and identifies the expression of the upper face part. Use videos of
talking faces.

EC116 - Digital Human Pipeline

Human digitization pipeline. Use the latest iPhone to create a 3D model of human beings.
EC117 - Soccer Player Pose Estimation

Estimate the poses of soccer players in live TV.

EC118 — Detect threatening poses on Video surveillance

Assume you have video surveillance footage, detect poses that indicate threats or attacks.
EC119 - Identify Influence Factors for Object Detection

When training a CNN or using YOLO for finding objects (e.g. a hand) you have to apply many
variations to the images to generalize the concept hand, like random backgrounds, different shadows
and lights, blocking etc. The question arises how big the influence of each variation type on the
detection rate is? Use a hand model in Unity, create variations, train a CNN, then detect hands. Try
many combinations of variations and evaluate the detection rate. Infer the influence of each
variation.


https://github.com/abeimler/ecs_benchmark

EC124 - Hair Simulation
Create a hair/fur simulation using the Vienna Vulkan Engine.
EC125 - Procedurally generated environments for First Responder Training

Procedurally generated Indoor Environments for Police and First responder VR Training. Indoors of
houses, apartments, stairs, rooms, etc. Place the target/victim there to find (neutralize) it.



EC127 — Habit Formation Toolbox

In this collaboration with the SFU you create a simple habit formation toolbox. Subjects carry out a
simple task A (building, reading, collecting, achieving...) and randomly see a trigger, that lets them
exhibit a pleasant surprise by doing a simple quick task B. This way we want to establish a pattern
that leads to habits, and subjects would be trained to form them. In the first half of the experiment
we would establish the habit and ask subjects if they are actually inclined to continue doing them.

In the second half we try out various inhibitors that try to interrupt the habit formation.
EC128 — Musik-Ubungs-App

In dieser Kooperation mit der Musik Universitat Wien erzeugen Sie eine App, die den Studierenden
der Musik-Uni hilft, ihr Instrument zu lernen. Dazu gibt es schon ein Konzept, das sie in Kooperation
mit Studierenden der Musik-Uni umsetzen.

In this cooperation with the Music-University Vienna you create an app that helps students to learn
their instrument. There is a ready to be used concept for such an app, which you implement in a
cooperation with music students.

EC129 - Vienna Physics Engine in SYCL
Port the Vienna Physics Engine to SYLC. The goal is that (parts) of it should run on the GPU.

https://github.com/hlavacs/ViennaPhysicsEngine

EC130 - Vienna Physics Engine in Vulkan Compute Shader
Port the Vienna Physics Engine to use Vulkan Compute Shaders

https://github.com/hlavacs/ViennaPhysicsEngine

EC131 — Detect Body Size from Foto
Use a foto to derive the size of human bodies. Also estimate their clothing sizes.
EC132 — Use NERFs and MERFs to render frames

NERFs or MERFs can be used to synthesize arbitrary camera angles from fotos taken from other
positions. Use this technology to render frames in games and explore their potential for this task.

EC133 — Phase Portraits

Phase portraits (https://complex-analysis.com/content/domain_coloring.html ) are colorful diagrams
showing the phases of complex functions. Create a program that selects a complex function from a
larger set of possible functions, and create its phase portrait in real time. Then select another
function and use interpolation to move from the first function to the second. Keep on doing this to
create a colorful, artistic visual experience based on mathematics.


https://github.com/hlavacs/ViennaPhysicsEngine
https://github.com/hlavacs/ViennaPhysicsEngine
https://complex-analysis.com/content/domain_coloring.html
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EC134 - Trial Bike

Create a physics model for trial bikes. Create 2-3 simple levels for a game where you can drive trial
bikes down a mountain ridge, or stairs, or make jumps.

EC136 - Car physics model

Implement a physics model for cars into the Vienna Physics Engine. Focus on tires, grip, suspension,
torque, braking.

EC137 — Motorbike physics model

Implement a physics model for motor bikes into the Vienna Physics Engine. Focus on the interaction
between tires, grip, curves, and driver weight.

EC138 — Water physics model

Implement a physics model for water surfaces into the Vienna Vulkan Engine. Focus on light
refraction, surface ripples, waves and interaction with solid objects, spray, Laplace equation, Navier-
Stokes.

https://www.youtube.com/watch?v=kGEqaX4Y4bQ

EC140 — A Game Engine from Copilot

Can we use ChatGPT or Github Copilot to create a working game engine, just by typing commands
into the prompt and creating source code? Try this to see how far we can go.


https://www.youtube.com/watch?v=kGEqaX4Y4bQ

EC141 - Encoding Videos using Segmenting and GANs
Use Segment Anything to segment video frames, then train GANs to encode the segments efficiently.
EC142 — Wind for Soft Bodies

The Vienna Physics Engine contains soft bodies, create a scenario where simulated wind moves
clothes.

EC143 — LLMs for NPCs

Explore the potential of LLCs like ChatGPT or Bard for steering conversations of NPCs in role play
games.

EC144 — Minimal Vulkan Tutorial

Rewrite the Vulkan tutorial in such a way as to minimize the number of lines of code. Keep them
under 500.

https://vulkan-tutorial.com/

https://github.com/Overv/VulkanTutorial

EC145 - Level Editor for the Vienna Vulkan Engine
Write a level editor for the Vienna Vulkan Engine.
EC146 - Finite Element Crash Model

Write a crash model for cars and other stuff for the Vienna Physics Engine. The crash model should
simulate crashes, damages, things being deformed or destroyed. It should be based on Finite
Elements.

EC147 - Building Destruction Model

For the Vienna Physics Engine, create a building destruction model. Buildings should be destructible,
be destroyed by cannons, explosions, collapsing walls, etc. It should create dust, debris, wall parts,
etc.

EC148 - Biped Walker Model

For the Vienna Physics Engine, create a model for a bipedal walker, i.e., a human walking on 2 legs.
You can use the rigid body and constraint implementation in the engine. Use motors to act on the
limbs. Start with a 2D version and some starting estimation for the values, then use continuous
optimization to create ML models for each motor depending on the state of the walker. You can use
ANNSs, reinforcement learning or any other ML method. You can also make use of any python library.

EC150 - Collision Detection for the Vienna Physics Engine


https://vulkan-tutorial.com/
https://github.com/Overv/VulkanTutorial

Implement curved objects (e.g., sphere, cylinder, ...) for the Vienna Physics Engine. Also implement
more collision detection algorithms, like GJK and Chung-Wang Separating-Vector.

EC151 — Planet simulation

For the Vienna Vulkan Engine, implement a planet scale simulation and rendering algorithm. This
should heavily depend on LOD, and e.g. Perlin noise. You should see the planet from space, dice into
its atmosphere, and land on the earth.

EC152 - Gaussian Splatting

Play around with https://github.com/graphdeco-inria/gaussian-splatting and create a couple of
scenes. Mix in 3D content that is traditionally rendered. Render also onto a sphere to produce the
contribution of the scene light and transfer the scene light onto the rendered 3D object. Effectively,
you create a light probe.

EC153 — Full Jacobian Solver

Implement a Jacobian Solver for the Vienna Physics Engine.

EC154 - Featherstone

Implement Featherstone’s Algorithm for the Vienna Physics Engine.

EC155 — Combine Python to the Vienna Physics Engine

Create a way to use the Vienna Physics Engine through Python.

EC156 — Move to Lockless Table

Reimplement the Vienna Physics Engine to be based on the Vienna Lockless Table.
EC157 — Renting Bias

Create a stealth serious game to uncover racist stereotypes for land lords not wanting to rent to
people of color. Use the same approach as previous stealthy games like coming out or vaccine.

EC159 - Scripting an attack on the Battlefield

The conflict in Ukraine shows groups of soldiers attacking the front lines of their enemies. Create a
battlefield generator where you can script such scenarios. In your scripting language you should be
able to

e Create the battlefield

e Create defender lines, trenches

e Create attacking platoons, tanks, helicopters, planes, armed vehicles, Anti Tank Missiles, Anti
Air missiles, artillery, drone surveillance and drone bobs, logistics

e |et attacks start, simulate the battles, determine wins and losses

e Simulate different weapons

e Show the progress in a rudimentary game world, does not have to be foto realistic

EC160 — A Cloud Gaming Engine


https://github.com/graphdeco-inria/gaussian-splatting

Create a cloud gaming engine, consisting of a server part that runs all the game logic, and a client
part that downloads all assets, textures, and that receives rendering commands from the server.

EC161 — XR Battlecruiser Simulation

You are the captain of a battlecruiser in an epic space battle. You are hopelessly outnumbered by the
enemy fleet and have to manage the resources of your cruiser. Resources include offensive (small
fighters, canons, limited number of rockets, ...) and defensive (deflector shields, repair crews and
drones, force fields over holes, ...), and energy. Player is wearing a Quest 3 headset with see through.
In the room you mark areas with green screens, and the visor projects virtual screens on them. Like
windows to space, tactical view, resource alerts, etc. In front of the player are desks with buttons and
levers. Player can interact with the cruiser by pressing buttons and moving levers. These areas are
shown in the visor via the cameras.

EC162 — VR Space flight

Player sits in a chair (with motors?), in VR he sits in a space fighter cockpit and can steer the fighter.
The visor shows the space through a virtual window, and tactical information. Player can jump from
system to system through portals. In each system the player can get a new quest, fight, mine
resources, defend, make a fly by etc. Implement the concept and 1 or 2 quests.

Research question: Physical presence with or without vibrating chair or other cyber physical objects.
Number of vibration motors, where they are attached.

EC163 - Image color filter for color blind viewers

Color blind viewers can often not distinguish between e.g. red and green. Create an image filter
based on Vulkan Compute Shaders that takes in a rendered image and outputs an altered image
where these colors that cannot be distinguished have been changed into one that can be better
identified. At its core, it works like an Enchroma glass.

EC167 - Soccer/Football Trainer

Create a simulator that can take as an input a dynamic scene from a soccer/football game, and use
Monte Carlo Tree Search and simulation to propose game play actions that lead to a goal or prevent
a goal.


https://www.independo.app/
https://www.independo.app/

EC169 - Stiff Soft Bodies

For modelling feet, implement stiff soft bodies, which can deform a little bit, but may exert force like
a rigid body.

EC170 - SpaceX like Rocket Landing

Create a simulation in a game engine (Godot) that lets you land a rocket in orbit safely on the earth’s
surface, just like SpaceX. Use a physics engine like the Vienna Physics Engine, create a model of the
rocket and vectored thrust, fuel volume and mass, atmospheric drag, mass and inertia, force,
torques, etc. First create a solution in 2D, then go on to 3D. Use a Godot planet creator to create
random planets to visually simulate a planet, atmosphere, and surface.

EC171 — Realistic Limb Skin and Muscle Model

Body parts are usually modelled with rigging and bone animation. However, skin is usually not folded
realistically, and muscles deform when moved. Create an arm/leg model using bones, muscles and a
skin model that realistically folds skin and stretches muscles when the limb joints are bent. You can
use the Vienna Physics Engine’s clothing model to model the skin. (see e.g. https://kangaroo-

builder.com/)

EC173 — Neural Rendering

Create a diffusion model for rendering video game frames. It takes N previous frames + a currently
created frame and outputs a full rendered frame. The input frame should be created using ray tracing
in real time with a much smaller resolution. For training, also a full resolution version should be
created. The rendered output in the game could be even just material and lighting data without color
rendering. For training, the fully rendered high resolution output is necessary though.

EC175 - Extend the Vienna Game Al Library


https://kangaroo-builder.com/
https://kangaroo-builder.com/

The VIGAI library implements a number of algorithms. Extend the library with e.g. reinforcement
learning, deep learning, MCTS, GOAP, Rule based systems, Blackboard Architectures, CNNs, etc.

EC176 — SPIR-V to Slang
Create an ML model that can translate SPIR-V to Slang / HLSL.
EC177 — Game Streaming with Vulkan Video

Implement Game Streaming with Vulkan Video into the new Vienna Vulkan Engine 2.0. Use
Quantization maps to adapt the bitrate.

EC178 — Neural Texture Compression

Create a lightweight version of Nvidia Neural Texture Compression. It should be lightweight enough
to allow decompression directly in the shader. Cut the texture into smaller tiles and create a model
for each tile independently. This should result in smaller models and faster evaluation for each tile.

EC179 - Standard Vulkan Application

Vulkan suffers from too much freedom. Create a standard Vulkan renderer path that results in
components that can be enabled or disabled, or even automatically created by LLMs.

EC180 — Upscaling in VVE 2.0

Create something similar to DLSS upscaling for the Vienna Vulkan Engine 2.0.
EC181 — Denoising in VVE 2.0

Create something similar to DLSS denoising for the Vienna Vulkan Engine 2.0.
EC182 - Deferred Rendering in VVE 2.0

Create a deferred renderer for the Vienna Vulkan Engine 2.0.

EC183 — Ray Tracing Renderer in VVE 2.0

Create a ray tracing renderer for the Vienna Vulkan Engine 2.0.

EC184 — Post Processing in VVE 2.0

Create a post processing path and several examples of post processing for the Vienna Vulkan Engine
2.0.

EC185 —Spec 1.1 - 1.4 for VVE 2.0
Implement major features for Spec 1.1 - 1.4 for the Vienna Vulkan Engine 2.0 helper layer.
EC186 — Streaming in VVE 2.0

Spec. 1.4 allows streaming of resources parallel to rendering. Implement this feature in the Vienna
Vulkan Engine 2.0

EC187 - CPP for VVE 2.0
Port the VVE 2.0 helper layer to C++ using the HPP version.

EC188 — Console and GUI for VECS



The Vienna Entity Component System is available in v1.0. Create a console allowing for complex
gueries and a GUI showing which entities are currently in it for each running application. VECS
instances can attach to the GUI using any IPC mechanism or simply using TCP sockets on local host.

EC189 — VVE 2.0 to Android

Being VVE 2.0 to Android.

EC190 - Render Graphs for VVE 2.0

Being render graphs to VVE 2.0, similar to those used in Blender.
EC191 - Improve the Adapted Vulkan Tutorial

The Adapted Vulkan Tutorial uses Spec 1.0 and C only. Add more code to show how it works with
Spec 1.1 — 1.4, plus HPP bindings.

EC192 - Bring Hydra to VVE 2.0
The hydra scene manager is available for academic purposes. Make a path for VVE 2.0 to use Hydra.
EC193 - Shader Creator for Slang for VVE 2.0

Create a Slang shader creator and compile tool for VVE 2.0. Include the Vulkan Graphics Pipeline
library for this, allowing for JIT pipeline creation.

EC194 - Augment the VVE 2.0
Implement compute shaders, AO and MSAA to VVE 2.0.
EC195 — A remote rendering Client for Vulkan

Use libGPULayers to Catch vk commands and send them over Network to a renderer client. Use
wrappers for memcpy to deal with mapped memory.

EC197 - Implement a scripting Layer on top of the Vienna Vulkan Engine

Implement scripting ontop of VVE, like Python, TCL, ...

EC199 - Implement Slang Reflection in Vienna Vulkan Engine

Slang offers a wider range of shader reflection mechanisms. Implement them into the Vienna Vulkan
Engine.

EC200 - Implement Query Caching in the Vienna Entity Component System


https://github.com/hlavacs/ViennaEntityComponentSystem

The Vienna Entity Component System needs efficient queries, which can be sped up by using query
caching. Caching is already implemented but it’s not switched on and needs to be optimized and
tested.

EC201 — Sweep and Prune

Implement sweep and prune broad phase algorithm. 1. Regularly choose the world axis with largest
spread. 2. Use positions of all objects to find the axis with largest spread using PCA. Compare 1 and
2.

EC202 — Game Assets Al Generator

Integrate a downloadable LLM into the Vienna Vulkan Engine. The interface should be a text prompt.
The Al should create models that are stored as gITF or PNG, WAV, etc. on disk, and that then are
loaded into the engine and displayed. A solution could also provide a GUI with special tools for each
asset type, or route prompts to different tools per type.

EC203 — Collision Detection for the Vienna Physics Engine on GPU

Implement a Vulkan compute shader that is able to quickly find possible collisions for the VPE.
EC204 — LUMEN like Global lllumination in VVE 2.0

Create a LUMEN like Global Illumination renderer for the Vienna Vulkan Engine 2.0.

EC205 - Shadows in VVE 2.0

Implement shadows for the VVE 2.0 forward renderer. This includes shadow maps and ray traced
shadows.

EC206 — Crazy Mechanical Joints and Movements in VPE

There are crazy mechanical joints out there, like universal, inerter, etc. See
https://www.youtube.com/watch?v=CrexH-owgnk

Start implementing such joints in VPE.

EC207 — Al/ML Accident Prediction

An intelligent crossing is viewing the situation and predicts imminent accidents.
EC208 — Game: One Trillion Trees

Create a game with the Unreal Engine that lets players create billions of trees around desert areas of
the world. Calculate the net costs of planting them, including direct costs and net win due to
decreasing climate change costs. Also calculate the impact on the world climate. Obtain a model of
the world and visualize how it changes when planting new forests.

EC209 - Flying Bird

Make a physics simulation of a bird, with wings. Use reinforcement learning to create a flying bird
that takes off and flies from A to B.

EC210 - Text, Speech and Quiz Questions with LLM

Take over an existing learning space shooter game about the solar system. Work over the learning
text. Create text using LLMs dynamically. Also create dynamic text and speech spoken from your


https://www.youtube.com/watch?v=CrexH-owqnk

allies and enemies. For each fact that is taught, create quiz questions dynamically that are later used
to test how much players have learned.

EC211 - Motivation in Learning Games
Create a simple learning game about some boring subject. Implement it in three versions:

1) Assimple game with a game task and some gamification

2) With an epic cause, like aliens attack earth and if you do not learn the aliens will destroy
humanity

3) With an authoritative figure putting pressure on the players, like a drill instructor, doctor or
admiral.

The goal of your project is to identify how much each motivator motivates players, and in which
group players learn most. Test your game with at least 3x 10 players randomly chosen and assigned
to each test condition.

EC214 - Real-time Style Transfer for the VVE2

Rendering depends still on expensive light-material interaction computation (PBR). In this project you
skip this and replace it with an Al pass, using e.g. U-Nets, CNNs, stable diffusion, LLMs, etc. You
would render into a G-buffer (containing surface material and coordinate information), then pass the
G-buffer to the Al model that creates the image pixels.

EC215 — Gemeinsam fiir eine bessere Zukunft

Bei ,,Gemeinsam fiir eine bessere Zukunft” handelt es sich um ein Bewusstseinsbildungsprojekt in
Form einer Datenplattform, die den personlichen Mehrwert von Klimaschutz in den Mittelpunkt
stellt.

Die Plattform basiert auf einer Kommunikationsstrategie, die sich gezielt an Menschen richtet, die
bislang keine Kapazitaten fiir das Thema Klimaschutz haben — oder dem Thema skeptisch
gegeniberstehen. Thematisch liegt der Fokus auf dem Energiesparen, wahrend bewusst auf
Triggerworter verzichtet wird. Stattdessen setzt die Kommunikation auf positive Botschaften und
einen Dialog auf Augenhdhe.

Eine begleitende Kampagne wird die Sichtbarkeit der Plattform in gezielten Flights erhéhen.
Plattform und Kampagne sollen dazu beitragen, einen ressourcenschonenderen Lebensstil zu fordern
— und gleichzeitig das Haushaltsbudget der Nutzer:innen zu entlasten. Darliber hinaus sollen sie eine
aktive Rolle im Kampf gegen Fake News im Bereich Klimaschutz (ibernehmen.



EC216 - Creating Vulkan renderers using LLMs

Create various Vulkan 1.4 renderers using just an LLM like Gemini or Claude: forward, deferred, ray
tracer. The renderer should accept a specific data structure of geometric objects, upload the data to
the GPU, and be able to render everything using a camera. It should run on Windows, Linux and Mac.
You can use any existing library like vkbootstrap, assimp, ImGUI, SDL3, etc.

EC217 - Nanite like Geometry in VVE2
Create a Nanite like geometry management for the VVE2.
EC218 — A Vulkan APl / Math Curriculum with LLMs as Teachers

Imagine the school / university of the future. Students are taught by LLMs, which they can talk to any
time they want. LLMs evaluate their performance, grade their performance, and teach them basic
content. How could this work? How would a curriculum work — in school or university?

Design a course of your choice about Vulkan API / Math / Statistics. What would students do, how
would they interact with the LLMs? How would the content be taught? What should they program?

How could the curriculum be personalized for each student? Assess each student’s abilities. How to
adapt the learning progress to ensure progress while maintaining successes to keep up the learning
motivation and self-efficacy?

EC219 - STL for games

Create a shadow version of the STL focusing on the needs of video games.
EC220 — MISRA Style VVE and VECS

Rewrite Vienna projects to follow the MISRA guidelines for C++ code quality.
EC221 — Write a Units layer ontop of GLM

The mp-units library will at some point become part of the C++ library. GLM is strongly typed but
lacks units. Fuse both together to form a game GLM library that is strongly typed with units, like
Position, Velocity, Mass, ...

EC222 - Optimize VECS: Views, Graph, ...

Optime VECS to have better performance. This means removing any dynamic intermediary
allocation, use specialized algorithms instead of STL, optimize view creation using graphs and caches.
Write extensive uint tests ...

EC223 - Cache friendly trees

Organise trees like for scene graphs in an array so that traversing the nodes is done cache optimally.
Cover Depth-first, breadth-first, parent before child. Reorgansize trees to amortize traversal - when
and how does this yield a better performance?

Determine the influence of the size of nodes, size of tree - number of children. As simplification
implement turning any tree into an into binary tree.
Compare: https://youtu.be/SzjJfKHygaQ

One optimization: Keep the tree as tree then create a flattened version (no need for child
information) to improve cache friendliness.


https://youtu.be/SzjJfKHygaQ

e Recreate if the tree changes.
o Or keep the tree as flattened and make update operations

EC224 - Vienna Roblox

Make a Roblox-like platform where you can create your own games in a Browser and play them with
your friends. Rendering is based on a WebGPU Renderer (Vienna WebGPU Engine). The Platform
should be hosted by some Server, which also runs each game instance centrally, and sends game
state to all clients. Clients use C++ compiled to JavaScript with e.g. Emscripten.

EC225 — Complex Gears in VPE

Implement complex gears in the Vienna Physics engine. Could be clock like, gear boxes, levers, etc.
Split gear elements into polytopes, use constraints to glue them together to form up the gear
elements. Use torques and forces to get the gear in motion.

EC226 — Raspi Game Console

Evaluate the potential of a Raspi Pi 5 or Raspi Zero as gaming console. This involves running Vulkan
applications (GPU or Software ICD), games, and a console dashboard. Try running Steam, create your
own dashboard that loads and installs games and starts them.

EC227 - Build crazy Robots

Use the VPE to create a game that lets you create crazy robots being able to fulfil tasks in an arena.
Fetch things, lift things, go upstairs, go over gaps, do the dishes, clean the house, etc. You can use
any ML or other library.

EC228 — Board Game vs Video Game

Create a serious game as board game, but also as video game. Keep the message and game
mechanics simple but fun and playable. Then define what the message is and how to measure it.
Finally, carry out a study with participants and letting them play one of the versions, and measure
the efficiency of the serious game transfer.

EC229 - Serious Game about Changing Believes

Create a narrative driven game where the protagonist goes through a serious of daily situations,
where normal people make predictions based on stereotypes. The protagonist will think them, but
every situation has a unique twist, shattering the stereotypical predictions.

After each twist the protagonist adapts his/her beliefs and tells a friend / therapist about the
learned.

EC230 — Rust Memory Safety in C++

Implement Rust memory safety paradigms in C++. Create a complex program/game in C++ that is
100% memory safe because of these paradigms. Use as much standard C++ as possible, add your
own classes. Reason about safety. Make use of Jason Turner’s and Klaus Iglbergers’s talks.

EC231 - Vulkan Helper Library

Create the Vulkan Helper Library. At the lowest level take over the helper layer of the Vienna Vulkan
Engine, consisting of pure functions only. Above that create a C++ RAll layer.



EC232 - Create a Vulkan Swapchain Library

We assume the full Vulkan SDK with SDL3, VMA, Volk, and also vkbootstrap. Create a simple library
that creates the basic application loop including the swapchain, and the render loop. Make it
versatile for scnenarios like rasterizing, ray tracing, mesh shaders, video, ...

EC233 - Vienna Gaming Geometry Library

Create a C++ library flr handling geometry for video games: intersection tests, collision detection,
BVH, Grids, k-Dops, collision shapes, differential geometry.

EC234 — Vulkan Script

Create Vulkan Script, a scripting language to synthesize renderers using the Vulkan API. Vulkan Script
should read Slang shader reflection information and create working C++ code.

EC235 - SlangPy

Create neural shaders using SlangPy: https://slangpy.shader-slang.org/en/stable/

For example: super sampling, denoising. Get your hands on an open source game, run them, get the
graphics output in different resolutions. Train using SlangPy.

EC236 — Render Graph from Slang Reflection

Create a render DAG from Slang reflection information. The render graph should be pure data, but
also have a path for creating functors through factories.

EC237 - Slang Factory

Create a Slang factory in C++ . It should accept parameters, then create a big string that contains
valid Slang code. Use the compilation APl to compile this code, then use the reflection API to get all
reflection information out.

EC238 - Loadbalancing at Multidisplays with Fixed Framerate Target

Research the phenomenon of dispersion inside a graphics card using ray tracing, or load imbalancing
when using more than one graphics card, under the condition that the framerate must be fixed. This
is important e.g. for multidisplay systems that are in sync with shutter glasses for 3D visualisations
(CAVE). Use an existing engine or create your own renderer.

EC239 - E-Scooter Crash Simulation

Ride on the Street. Model of the rider. Faster and Faster until crash. Run over or bump head. Body
model including face, head, skull, bones, organs, skeleton. Show consequences as outcome. Should
run in Web. Kinematic -> Ragdoll. Bones break, heuristic for more injuries.

EC240 - Street Capacity Simulation Vienna in Case of Emergency

Open Streetmap. We have population statistics. Density, number of Cars. Streets have capacity.
Create a massive parallel simulation in a Vulkan Computer Shader. Alien attack, people jump into
their cars and try to leave Vienna. What happens.

EC241 - Learn to Say No in the Group


https://slangpy.shader-slang.org/en/stable/

Learning game. A group of adolescents is planning something really stupid and dangerous. You play
one insecure member who has the feeling that this is not a good idea. In the game you explore
several ways of expressing your opposition or leave the group.

EC242 - Story Game Car Death of Son

Story driven serious game about the experiences of a dead son died in a road side car accident
because he was driving too fast and tried to overtake in a curve. Show the perspectives of the
parents, siblings and friends talking about their loss. Show what happened in flashbacks. Enable
different decisions during the flash backs, and how they change the outcome and the life of the
relatives and friends.

EC243 - Adaptive Intrinsic Camera Parameters

There are several tricks to counter depth fighting. Normal depth values vs inverse z, or making
infinite depth possible. See http://entertain.univie.ac.at/~hlavacs/Topics EC.pdf

You can also make the near plane as far away as possible, and maybe zoom in with a small FOV. This
might work if long distances are desirable, but not when things happen close to the camera. Design
an intelligent Camera controller that controls intrinsic camera parameters depending on general
scene information. How far are important things happening.

EC244 — C++26 Reflection

What does C++26 reflection and other goodies mean for game engine development?


http://entertain.univie.ac.at/~hlavacs/Topics_EC.pdf

