Team ID:

Milestone:

Instructions

This document helps you to plan your game development process. Enter the features you have worked on in the current
milestone column and specify a plan for future milestones to roughly plan out the features you game will need. You will
likely get new ideas and refine your game during the course. Always update your development plan at milestone
submission time.

Each feature you implement allots your team a specified number of points, for each milestone you must attain 100 points
to receive full marks for that milestone. Certain features are required for specific milestones, others you can complete as
you see fit. Required features can be completed early but never late, meaning if you finish the required features for future
milestones in an earlier milestone submission, you will be credited at the earlier milestone, leaving room for additional
optional features in the future one.

The list below includes both required and suggested features, with the amount of points each will award when
implemented fully. We highly encourage you to work on your own custom features, beyond what has been suggested
here. Important: Please discuss the amount of points custom feature are worth with the TAs before working on them.

Grading

You will receive full credit for features only if they are fully operational. We deduct points for sloppy, buggy and
incomplete implementation. More complex features or those better fitting into the overall game will be rewarded

with more points. Bonus points can be gained for features exceeding 100 points. The relation of bonus to excess feature
points in sub-linear and at the markers discretion (quality > quantity).

Development Plan

Fill in the table below, entering the maximum number of points possible for each feature (as specified for each feature in
the Points column) and add the initials of the author who implements the feature to the right of the table, under 'Initials’.
Our grading will replace these with the actual points awarded, based on functionality and completeness. An entry is
disabled if a feature cannot be implemented for a certain milestone, either because it is late and cannot be claimed for
credit, or if it is too early in development and the foundations needed to implement a certain feature are missing (eg.
doing gameplay III before gameplay II etc).

A comment attached to every row of the table explains the feature and links to additional resources if available.

Recommended Feature

Feature lacks required content



Category Title Points M1 M2 M3 M4

Game mechanic Delay-agnostic design

& content Gameplay |
Gameplay I
Gameplay llI

Al Random/coded action 5
State machine 10
Behaviour tree 10
Simple path finding 10

Animation Keyframe animation 5
Sprite animation 10

Rendering Textured geometry 5
Adaptive resolution 5
Debugging graphics 5
Parallax scrolling background 10
Advanced fragment shader 10
Advanced geometry shader 10

Software eng.

Observer pattern

10

Level loading

10

i f f

User Experience

Help 5
Tutorial 10
Story 10
Game balance 5

Ul and IO

Keyboard/mouse control

10

Camera control

Mouse gestures

10

Physics & Simulation Basic collision detection 10
Collision Resolution 10
Precise collision 10
Non-convex collision 10
Assets & Graphics assets** 5
Quality Lag mitigation** 5
Crash free** 5
Memory management** 5
Bug and feature fixes** 5

Custom Features

Total

**These quality points are mandatory at every marked milestone. Fulfillment of these

yields the 5 points at every milestone marked as mandatory.

Initials


Highlight
A feature that accounts for the IO-delay in remote control, such as: turn-based logic, cooperative play in a group of zoom participants, point&click with path-finding instead of reactive gamepad input, ... anything that makes control via zoom fun. This condition must apply to all features of the final game; nothing should require quick reactions nor precise timing of input. 




Highlight
2 minutes of progressive, non-repetitive gameplay (you can provide users with oral instruction in this early stage) During these 2 minutes, the player should be able to interact with the game and see new content for most of the time.

Highlight
5 minutes (total) of progressive,
non-repetitive gameplay

Highlight
10 minutes (total) of
progressive, non-repetitive
gameplay

Highlight
Write an editor to populate your game world with entities, and enable editing of position and other properties stored in components.

Highlight
Making one or more
characters/assets reactive, as for
the fish avoiding the salmon in
the assignment.

Highlight
Implement a state machine with
at least three states

Highlight
Implement decision tree driven (possibly randomized) response to user input and game state (create a simple decision tree data structure and reuse it for multiple entities).

Highlight
Breadth first search for path
finding and logic for characters
to follow a prescribed path.

Highlight
Control a group of characters with entities of the same class influencing each others positions. Examples:
https://eater.net/boids

Highlight
Advanced decision-making
mechanisms based on goals
(e.g., A* result used in the AI of
a character)

Highlight
Planning the action of two different characters towards a common goal that requires non-trivial communication between the two (e.g. coordination between non-player characters and enemies towards a joint goal).

Highlight
Interpolation of complex
states (e.g., articulated
motion or swarm behaviour)
along a set of keyframes

Highlight
Implement sprite sheet animation or an equivalent animation system that includes multiple states (switch animations or on/off) with the code general enough to apply to different assets.

Highlight
Implement animations via free-form deformation. It is a technique where the control points of a cage control the contained shape 
http://web.cs.wpi.edu/~matt/courses/cs563/talks/smartin/ffdeform.ht
ml

Highlight
Implement and render a
kinematic chain of parts linked
by rotational joints that are
parametrized by their angle.

Highlight
Implement an inverse
kinematics solver to move a
kinematic chain to a goal
location.

Highlight
Use geometric splines (Hermite, Lagrange, Bezier, etc.) to implement smooth non-linear motion of one or more assets or characters. An example of a curve controlled animation is shown at https://docs.unity3d.com/uploads/Main/AnimationEditorBouncingCube.
gif

Highlight
Loading and rendering of textured geometry with correct blending and consistent asset drawing order, e.g., ensured with sorting the ECS containers for back to-front drawing.

Highlight
Implement debugging graphics
for one of the complex features
that are of geometric nature
(collision, path planning).


Highlight
Multiple background layers that
create a parallax effect upon
camera motion.

Highlight
For instance, defferred rendering for glowing or shading effects,
programmatically or procedurally generated textures, or other
effects. Checkout and use https://www.shadertoy.com/ for
development. 

Highlight
Geometric transformation of meshes via a geometry or vertex
shader, e.g., for modelling explositons or deformation on impact.
Check out
https://www.youtube.com/watch?v=RP1MVD4hAJM&t=126s for
an intro

Highlight
Dynamic shadow casting, normal mapping, mirrors, or other
illumination and reflective effects. For instance:
https://www.redblobgames.com/articles/visibility/

Highlight
Use the OpenGL instancing feature glDrawArraysInstanced to render hundreds of instances of the same object more efficiently to create appealing particle effects.

Highlight
Let systems trigger events and register for events triggered by at least one other systems. E.g., on collision, on button-click.


Highlight
Write level descriptions (entities and their components, i.e., position, texture, ....) in a human-readable text file and write a level loader. We recommend the JSON format using existing json loaders. ECS makes it easy to add components programmatically. 


Highlight
The game should allow for full state saving for play reload. Users should be able to exit the game and restart at the same place they left the game, with all environment variables reset to the state they were in at save time (unless some variable needs to be reset to make sense in your game).

Highlight
Integrate one or more external tools or libraries (physical simulation (PhysX, Bullet, ODE,
etc.), EnTT ECS system, game engines, or other alternatives). Important: Make sure that the
installation works for all team members before merging to main. It was a major issue in the
past that teammates were not be able to contribute and test the program due to a different
operating system or development environment.

Highlight
Views, alternative entity-to-component maps, or other advanced ECS features such as "Sparse Sets". Examples of Views are shown here:
https://github.com/skypjack/entt#code-example.


Highlight
Implement a job cue to process multiple simulation aspects in parallel.

denni
Sticky Note
Accepted set by denni

Highlight
The game resolution is
consistent across different
machines (in particular aspect
ratio remains constant)

Highlight
Provide basic user help (tooltips
or automatic explanation).

Highlight
Include a self-explanatory tutorial introducing the player to the game mechanics. The game should be self explanatory with no verbal explanation required at any point during the gameplay.

Highlight
Include narrative elements (text, sketches, animations) that motivate the user to continue playing towards the games goal and keep the player engaged after reaching intermediate goals (e.g, after opening a door..) 

Highlight
Carefully balance one aspect of your game (e.g., movement-speed,
health points, strength, bonus, xp,…). Report on the theoretical
analysis and practical testing with a change log; does the theory hold in practice?

Highlight
Control of one or more character sprites. This can include changes in the set of rendered objects, object geometry, position, orientation, textures, colors, and other attributes.

Highlight
Make the camera follow the
player or move it based on
mouse or keyboard input.

Highlight
Recognize gestures (patterns
drawn with the mouse) to
trigger jups along an arc or
other dedicated action.

Highlight
Add audio feedback for at least three interactions in the game as well as background music with tones reflecting the journey of the game.

Highlight
Well defined game space boundaries (walls) and basic collision between entities (with sphere and bounding box geometry as in A1) and entity-wall collision.

Highlight
Preventing obvious penetrations by (i) offsetting objects along the velocity direction upon collision detection or (ii) by detecting/computing the precise collision time to prevent penetration. Incorporate two or more moving objects that collide in this way. 

Highlight
Incorporate two or more complex polygonal geometric assets that move and collide. Implement an accurate and efficient collision detection method that supports these and other moving assets. You can approximate all objects with convex proxy polygons.

Highlight
Implement collision detection between non-convex objects or implement and algorithm to break up non-convex shapes into multiple convex ones.

Highlight
Implement a physical simulation with backwards euler or other advanced integration features. It can either serve as a background effect (e.g. water splash, smoke implemented using particles, ...) or as active game elements.

Highlight
Couple objects together with explicit/hard constraints, e.g., a rope (chain of small parts linked to each other) with the end attached to a fixed point on a wall, or a bridge simulator. This can be achieved by turning violations of constraints into impulses or by doing physics in non-euclidean parametrization, e.g., rope in angular space.

Highlight
New characters, items, or environment elements (5% for each final version). At least one new asset every milestone. Can be graphics heavy or with advanced actions and temporal animations, make it fit your game. Spread the asset creation workload among you.

Highlight
The game runs without severe lagging on a local machine. Use a profiler to locate runtime bottlenecks and resolve them once located.

Highlight
The game does not crash and terminates gracefully. Unexpected
inputs or environment settings should be correctly handled and
reported, and not crash the game.

Highlight
Include proper memory management (no memory hoarding or leaks, the game should not hog memory even after extended play time). Use a memory profiler to verify and find issues.

Highlight
Test you game for bugs (also those that do not crash). Fix all known bugs, including missing features identified in prior marking sessions. In extreme cases, for many missed features, up to 10 points can be given (talk to your TA).

Helge
Highlight
Custom features you invented. Here some possible directions: turn-based multiplayer (single machine only!), barrier-free/inclusive input modalities to accondate disabilities, ...
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