UNITY WATER PHYSICS

UNITY WATER PHYSICS CAN BE A FASCINATING, YET CHALLENGING, ASPECT OF GAME DEVELOPMENT AND SIMULATION. ACHIEVING
REALISTIC FLUID DYNAMICS OFTEN INVOLVES A COMPLEX INTERPLAY OF MATHEMATICAL MODELS, COMPUTATIONAL TECHNIQUES,
AND ENGINE-SPECIFIC IMPLEMENTATIONS. IN UNITY, DEVELOPERS HAVE A VARIETY OF TOOLS AND APPROACHES AT THEIR
DISPOSAL, FROM BUILT-IN FEATURES TO POWERFUL THIRD-PARTY ASSETS, TO BRING LIQUIDS TO LIFE. THIS COMPREHENSIVE
GUIDE WILL DELVE INTO THE CORE CONCEPTS, COMMON TECHNIQUES, AND PRACTICAL CONSIDERATIONS FOR IMPLEMENTING
CONVINCING UNITY WATER PHYSICS, COVERING EVERYTHING FROM BASIC BUOYANCY TO ADVANCED SIMULATIONS LIKE WAVE
GENERATION AND PARTICLE EFFECTS. WE'LL EXPLORE HOW TO MAKE YOUR VIRTUAL WATER BEHAVE CONVINCINGLY, ENHANCING
IMMERSION AND INTERACTIVITY IN YOUR PROJECTS.

TABLE oF CONTENTS

(UNDERSTANDING THE BASICS oF UNITY W ATER PHYSICS
IMPLEMENTING BAsIc BuoYANCY IN UNITY

ADVANCED UNITY WATER PHYSICS TECHNIQUES

OPTIMIZING UNITY W ATER PHYSICS FOR PERFORMANCE
FREQUENTLY AskeD QUESTIONS ABOUT UNITY W ATER PHYSICS

UNDERSTANDING THE BAsIcs oF UNITY WATER PHYSICS

ATITS HEART, UNITY WATER PHYSICS IS ABOUT SIMULATING THE BEHAVIOR OF LIQUIDS WITHIN THE UNITY GAME ENGINE. THIS
ISN'T AS SIMPLE AS JUST PLACING A BLUE PLANE IN YOUR SCENE. REAL-WORLD WATER HAS PROPERTIES LIKE DENSITY,
VISCOSITY, SURFACE TENSION, AND THE ABILITY TO FLOW AND INTERACT WITH OBJECTS. W/HEN WE TALK ABOUT SIMULATING
THESE PROPERTIES IN UNITY, WE'RE ESSENTIALLY TRYING TO APPROXIMATE THESE BEHAVIORS COMPUTATIONALLY.

THE MOST FUNDAMENTAL ASPECT OF SIMULATING WATER OFTEN REVOLVES AROUND BUOYANCY. THINK ABOUT WHAT HAPPENS
WHEN YOU PUT AN OBJECT IN A BATHTUB — IT FLOATS OR SINKS BASED ON ITS DENSITY RELATIVE TO THE WATER. IN UNITY,
THIS TRANSLATES TO CALCULATING FORCES THAT PUSH OBJECTS UPWARDS WHEN THEY ARE SUBMERGED IN A SIMULATED
WATER VOLUME. THIS FORCE, KNOWN AS THE BUOYANT FORCE, IS DIRECTLY PROPORTIONAL TO THE VOLUME OF WATER
DISPLACED BY THE OBJECT.

BuoyYANCY EXPLAINED

THE PRINCIPLE OF BUOYANCY, FAMOUSLY ARTICULATED BY AECHIMEDES, IS CRUCIAL FOR ANY REALISTIC WATER SIMULATION.
[T STATES THAT AN UPWARD FORCE IS EXERTED ON A BODY IMMERSED IN A FLUID, EQUAL TO THE WEIGHT OF THE FLUID THAT
THE BODY DISPLACES. IN UNITY, THIS MEANS WE NEED TO:

o DETERMINE THE VOLUME OF THE SUBMERGED PART OF AN OBJECT.
e CALCULATE THE DENSITY OF THE WATER.

e APPLY AN UPWARD FORCE TO THE OBJECT BASED ON THESE FACTORS.

THIS CALCULATION CAN RANGE FROM A SIMPLE APPROXIMATION TO A MORE COMPLEX SIMULATION THAT CONSIDERS THE SHAPE
AND SUBMERSION DEPTH OF THE OBJECT. FOR A BASIC IMPLEMENTATION, YOU MIGHT CONSIDER THE CENTER OF MASS OF THE
OBJECT AND A FIXED BUOYANT FORCE IF IT's SUBMERGED, OR A SCALED FORCE BASED ON HOW MUCH OF THE OBJECT IS BELOW
THE WATER LINE. MORE ADVANCED METHODS INVOLVE RAYCASTING OR VOLUME CALCULATIONS TO GET A MORE PRECISE
SUBMERSION VOLUME.



DensiTY AND VISCOSITY

Beyonp JusT FLOATING, WATER HAS OTHER IMPORTANT CHARACTERISTICS. DENSITY DICTATES HOW STRONGLY BUOYANCY
WILL AFFECT AN OBJECT. A DENSER FLUID WILL EXERT A GREATER BUOYANT FORCE. \/ISCOSITY, ON THE OTHER HAND, RELATES
TO A FLUID'S RESISTANCE TO FLOW. A HIGHLY VISCOUS FLUID, LIKE HONEY, WILL RESIST MOVEMENT MORE THAN A LESS
VISCOUS FLUID, LIKE WATER. SIMULATING VISCOSITY IN UNITY CAN ADD A LAYER OF REALISM, ESPECIALLY WHEN OBJECTS
MOVE THROUGH THE WATER OR WHEN THE WATER ITSELF IS MEANT TO FLOW AROUND OBSTACLES.

INCORPORATING THESE PROPERTIES MAKES YOUR WATER SIMULATION MORE NUANCED. FOR INSTANCE, AN OBJECT WITH A
DENSITY VERY CLOSE TO WATER MIGHT BOB GENTLY, WHILE A VERY DENSE OBJECT WILL SINK RAPIDLY. SIMILARLY, HIGH
VISCOSITY CAN CREATE A DRAG EFFECT, SLOWING DOWN MOVING OBJECTS AND INFLUENCING THE FLOW OF THE WATER ITSELF.

IMPLEMENTING BASIC BuoYANCY IN UNITY

GETTING STARTED WITH BUOYANCY IN UNITY DOESN'T HAVE TO BE OVERLY COMPLICATED. MANY DEVELOPERS BEGIN WITH A
STRAIGHTFORWARD APPROACH USING UNITY’S BUILT-IN PHYSICS ENGINE AND SOME CUSTOM SCRIPTING. THE GOAL IS TO
CREATE A SCRIPT THAT CAN BE ATTACHED TO ANY GAMEOBJECT YOU WANT TO INTERACT WITH THE WATER, ENSURING IT
BEHAVES AS EXPECTED WHEN SUBMERGED.

UsING THE PHYSICS ENGINE

UNITY’S 'RIGIDBODY' COMPONENT IS THE CORNERSTONE OF MOST PHYSICS-BASED INTERACTIONS. TO MAKE AN OBJECT
BUOYANT, IT MUST HAVE A ‘RicibBODY". THEN, WE CAN APPLY FORCES TO THIS 'RIGIDBODY' TO SIMULATE THE BUOYANT
EFFECT. A COMMON METHOD IS TO USE 'ADDFORCE' AT THE OBJECT/S CENTER OF MASS.

THE GENERAL FORMULA FOR CALCULATING THE BUOYANT FORCE IS:

BuoYANT Force = W ATER DeNSITY SUBMERGED VOLUME GRAVITY

INUNITY, YOU WOULD TYPICALLY:

DEFINE A 'WATERDENSITY' VARIABLE IN YOUR SCRIPT.

Use ‘RIGIDBODY.MASS' AND ‘RIGIDBODY.VOLUME' (OR A CALCULATED VOLUME) TO DETERMINE THE OBJECTIS DENSITY.

e CALCULATE THE SUBMERGED VOLUME. THIS IS OFTEN THE TRICKIEST PART. A SIMPLE APPROACH IS TO CHECK THE
OBJECTIS POSITION RELATIVE TO THE WATER PLANE AND ESTIMATE THE SUBMERGED PORTION.

e APPLY THE CALCULATED FORCE UPWARDS USING \RIGIDBODY.ADDFORCE(\/ECTOR3.UP BUOYANTFORCE)\.

SCRIPTING FOR BUOYANCY

A BASIC BUOYANCY SCRIPT IN UNITY MIGHT LOOK SOMETHING LIKE THIS CONCEPTUALLY. YOU WOULD CREATE A C SCRIPT,
ATTACH IT TO YOUR TARGET GAMEOBJECT, AND ENSURE THAT GAMEOBJECT HAS A ‘RIGIDBODY' COMPONENT. THE SCRIPT
WOULD THEN PERFORM CALCULATIONS EACH FRAME TO UPDATE THE BUOYANT FORCE.

CONSIDER A SCENARIO WHERE YOU HAVE A SIMPLE CUBE THAT NEEDS TO FLOAT. You'd ADD A ‘RiGIDBODY' TO IT. THEN,



YOU'D CREATE A SCRIPT LIKE 'BUOYANCYCONTROLLER'. INSIDE THIS SCRIPT, YOUD HAVE VARIABLES FOR "WATERLEVEL' (THE
Y -COORDINATE OF THE WATER SURFACE) AND 'BUOYANCYMULTIPLIER . \WHEN THE OBJECT'S TRANSFORM.POSITION.Y IS BELOW
THE 'WATERLEVEL', YOU CALCULATE HOW DEEP IT IS AND APPLY AN UPWARD FORCE.

HERE’S A SIMPLIFIED THOUGHT PROCESS FOR THE SCRIPT:

1. GET THE oBJECT'S 'RiGiDBODY .
2. DEFINE THE WATER'S 'DENSITY' AND 'DRAG' PROPERTIES.

3. IN ‘FixeoUprpATE()" (FOR PHYSICS CALCULATIONS):

o CHECK IF THE OBJECT IS BELOW THE WATER LEVEL.

o lr SUBMERGED, CALCULATE THE DISPLACED VOLUME. A SIMPLE WAY IS TO ASSUME A FULLY SUBMERGED OBJECT
IF ITS CENTER IS BELOW WATER. FOR PARTIAL SUBMERSION, YOU MIGHT NEED MORE COMPLEX GEOMETRY CHECKS
OR RAYCASTS.

o CALCULATE THE BUOYANT FORCE USING DENSITY AND DISPLACED VOLUME.

o APPLY THE FORCE USING \RB.ADDFORCE<)\.

S OPTIONALLY/ APPLY DRAG FORCES TO SIMULATE WATER RESISTANCE.

HANDLING MULTIPLE SUBMERSION POINTS

FOR MORE REALISTIC RESULTS, ESPECIALLY WITH COMPLEX SHAPES, A SINGLE BUOYANCY CALCULATION MIGHT NOT SUFFICE.
|NSTEAD, YOU CAN DIVIDE THE OBJECT INTO MULTIPLE IMAGINARY POINTS OR SEGMENTS AND CALCULATE THE BUOYANT FORCE
AT EACH POINT. THIS ALLOWS FOR MORE ACCURATE SIMULATION OF TIPPING AND TILTING AS THE OBJECT SUBMERGES
UNEVENLY.

THIS TECHNIQUE INVOLVES RAYCASTING DOWNW ARDS FROM VARIOUS POINTS ON THE OB_JECT,S COLLIDER. IF A RAYCAST HITS
THE WATER SURFACE, YOU CAN DETERMINE THE DEPTH AT THAT SPECIFIC POINT AND CALCULATE A LOCAL BUOYANT FORCE.
THESE INDIVIDUAL FORCES ARE THEN SUMMED UP AND APPLIED TO THE OBJECTIS \RIGIDBODY\, OFTEN AT THE POINT OF CONTACT
OR THE OBJECT/S CENTER OF MASS, TO CREATE A MORE DYNAMIC AND STABLE SIMULATION.

ADVANCED UNITY W ATER PHYSICS TECHNIQUES

W/HILE BASIC BUOYANCY CAN GET YOU STARTED, TRUE REALISM OFTEN DEMANDS MORE SOPHISTICATED TECHNIQUES. THESE
METHODS TACKLE COMPLEX PHENOMENA LIKE WAVE PROPAGATION, FLUID RENDERING, AND DYNAMIC INTERACTIONS THAT GO
BEYOND SIMPLE FLOATING.

W AVE SIMULATION

REALISTIC WAVES ARE A HALLMARK OF CONVINCING WATER. THIS CAN BE ACHIEVED THROUGH VARIOUS METHODS, INCLUDING:

o GERSTNER WAVES: A POPULAR MATHEMATICAL MODEL THAT SIMULATES REALISTIC TROCHOIDAL WAVE SHAPES. |T



INVOLVES SUMMING MULTIPLE SINE WAVES WITH DIFFERENT AMPLITUDES, WAVELENGTHS, AND DIRECTIONS TO CREATE A
COMPLEX, ORGANIC SURFACE.

® MesH DEFORMATION: DIRECTLY MANIPULATING THE VERTICES OF A WATER MESH TO CREATE WAVE MOTION. THIS CAN BE
DONE PROCEDURALLY OR DRIVEN BY SIMULATION DATA.

® FLUID SIMULATION SOLVERS: FOR HIGHLY COMPLEX AND DYNAMIC WATER, FULL FLUID SIMULATION SOLVERS (OFTEN
USING TECHNIQUES LIKE NAVIER-STOKES EQUATIONS) CAN BE EMPLOYED. THESE ARE COMPUTATIONALLY INTENSIVE BUT
OFFER THE MOST REALISTIC RESULTS.

THE CHOICE OF WAVE SIMULATION TECHNIQUE OFTEN DEPENDS ON THE DESIRED LEVEL OF DETAIL AND PERFORMANCE
CONSTRAINTS. GERSTNER WAVES ARE A GOOD BALANCE OF VISUAL FIDELITY AND COMPUTATIONAL COST FOR MANY GAMES,
WHILE MESH DEFORMATION CAN BE SIMPLER FOR LESS DYNAMIC SCENARIOS. FULL FLUID SOLVERS ARE TYPICALLY RESERVED FOR
SPECIALIZED APPLICATIONS OR HIGH-END PRODUCTIONS.

PARTICLE SYSTEMS FOR EFFECTS

PARTICLE SYSTEMS ARE INDISPENSABLE FOR ADDING VISUAL FLAIR AND DYNAMIC EFFECTS TO WATER. THINK ABOUT SPLASHES,
RIPPLES, FOAM, AND MIST. UNITY'S SHURIKEN PARTICLE SYSTEM IS INCREDIBLY VERSATILE FOR THIS.

YOU CAN USE PARTICLES TO:

CREATE SPLASH EFFECTS WHEN OBJECTS ENTER OR EXIT THE WATER.
o (GENERATE FOAM AROUND OBJECTS THAT ARE PARTIALLY SUBMERGED.
® SIMULATE SPRAY AND MIST IN TURBULENT WATER CONDITIONS.

e ADD SUBTLE RIPPLE EFFECTS RADIATING FROM DISTURBANCES.

BY CAREFULLY CONTROLLING PARTICLE EMISSION, LIFETIME, COLOR, AND VELOCITY, YOU CAN CREATE A WIDE RANGE OF
CONVINCING WATER-RELATED EFFECTS THAT SIGNIFICANTLY ENHANCE IMMERSION.

SHADER-BASED W ATER

FOR THE VISUAL APPEARANCE OF WATER, SHADERS PLAY A CRITICAL ROLE. UNITY’S SHADER GRAPH OR DIRECT SHADER
PROGRAMMING ALLOWS FOR HIGHLY CUSTOMIZED LOOKS, INCLUDING!:

® REFRACTION: SIMULATING HOW LIGHT BENDS WHEN PASSING THROUGH WATER, DISTORTING THE VIEW OF OBJECTS
BENEATH THE SURFACE.

® REFLECTION: RENDERING ACCURATE REFLECTIONS OF THE ENVIRONMENT ON THE WATER'S SURFACE.

CoLoRrR AND TRANSPARENCY: CONTROLLING THE COLOR, DEPTH, AND CLARITY OF THE WATER.

SURFACE DETAILS: ADDING NORMAL MAPS TO SIMULATE SURFACE TEXTURE AND SMALL RIPPLES.

COMBINING SOPHISTICATED SHADERS WITH WAVE SIMULATION TECHNIQUES CREATES A VISUALLY STUNNING AND BELIEVABLE



WATER SURFACE. THE INTERPLAY BETWEEN LIGHT, SURFACE MOVEMENT, AND THE UNDERLYING ENVIRONMENT IS KEY TO A
COMPELLING WATER EFFECT.

OPTIMIZING UNITY W ATER PHYSICS FOR PERFORMANCE

IMPLEMENTING ADVANCED WATER PHYSICS CAN QUICKLY BECOME A PERFORMANCE BOTTLENECK. IT'S ESSENTIAL TO EMPLOY
OPTIMIZATION STRATEGIES TO ENSURE YOUR GAME OR APPLICATION RUNS SMOOTHLY. THIS INVOLVES MAKING SMART CHOICES
ABOUT THE COMPLEXITY OF YOUR SIMULATIONS AND HOW THEY ARE RENDERED.

LOD (LeveL oF DeTAIL) FOR WATER

JUST LIKE WITH 3D MODELS, WATER EFFECTS CAN BENEFIT FROM LEVEL OF DETAIL (LOD). THIS MEANS RENDERING A SIMPLER,
LESS COMPUTATIONALLY EXPENSIVE VERSION OF THE WATER WHEN THE PLAYER IS FAR AWAY, AND A MORE DETAILED, COMPLEX
VERSION WHEN THEY ARE CLOSER.

THIS COULD INVOLVE:

® REDUCING THE NUMBER OF WAVES OR THEIR COMPLEXITY AT A DISTANCE.
® SIMPLIFYING PARTICLE EFFECTS OR DISABLING THEM ENTIRELY WHEN NOT IN VIEW.

e USING LOWER-RESOLUTION TEXTURES OR SHADERS FOR DISTANT WATER SURFACES.

IMPLEMENTING AN LOD SYSTEM FOR YOUR WATER CAN DRAMATICALLY IMPROVE FRAME RATES WITHOUT A SIGNIFICANT VISUAL
DOWNGRADE FROM A PLAYER'S PERSPECTIVE.

EFFICiENT BuoYANCY CALCULATIONS

W/HEN DEALING WITH MANY BUOYANT OBJECTS, THE COST OF CALCULATING FORCES FOR EACH CAN ADD UP. CONSIDER THESE
OPTIMIZATIONS!

® BATCHING: [F MULTIPLE OBJECTS SHARE SIMILAR BUOYANCY PROPERTIES, YOU MIGHT BE ABLE TO BATCH SOME
CALCULATIONS.

* SIMPLIFIED CoLLISION CHECKS: INSTEAD OF COMPLEX MESH-VS-WATER CHECKS, CONSIDER USING SIMPLE BOUNDING
BOXES OR SPHERES FOR INITIAL SUBMERSION DETECTION.

o CACHING: IF AN OBJECTIS STATE (E.G./ FULLY SUBMERGED) DOESN'T CHANGE RAPIDLY, CACHE THE RESULTS OF EXPENSIVE
CALCULATIONS.

o DisTANCE CULLING: DISABLE BUOYANCY CALCULATIONS FOR OBJECTS THAT ARE FAR AWAY FROM ANY WATER BODIES.

EVEN SMALL OPTIMIZATIONS IN YOUR BUOYANCY SCRIPT CAN HAVE A CUMULATIVE EFFECT ON PERFORMANCE, ESPECIALLY IN
SCENES WITH MANY INTERACTABLE OBJECTS.



GPU-PowERED SIMULATIONS

FOR TRULY DEMANDING FLUID SIMULATIONS, LEVERAGING THE POWER OF THE GPU IS OF TEN NECESSARY. TECHNIQUES LIKE
CoMPUTE SHADERS IN UNITY ALLOW YOU TO PERFORM MASSIVELY PARALLEL COMPUTATIONS ON THE GRAPHICS CARD.

THIS IS PARTICULARLY USEFUL FOR:

® SIMULATING LARGE BODIES OF WATER WITH COMPLEX WAVE PATTERNS.
® RUNNING PARTICLE-BASED FLUID SIMULATIONS (E.G., SPH - SMOOTHED PARTICLE HYDRODYNAMICS).

e REAL-TIME FLUID DISTORTION EFFECTS.

W/HILE THIS APPROACH REQUIRES MORE ADVANCED TECHNICAL KNOWLEDGE, IT OPENS UP POSSIBILITIES FOR INCREDIBLY
REALISTIC AND DYNAMIC WATER EFFECTS THAT WOULD BE IMPOSSIBLE TO ACHIEVE ON THE CPU ALONE.

MANAGING PARTICLE SYSTEM PERFORMANCE

PARTICLE SYSTEMS, WHILE VISUALLY IMPRESSIVE, CAN ALSO BE PERFORMANCE HOGS IF NOT MANAGED CAREFULLY.

KEY OPTIMIZATION TIPS INCLUDE:

LiMiIT PARTICLE COUNT: KEEP THE MAXIMUM NUMBER OF ACTIVE PARTICLES AS LOW AS POSSIBLE.

OpTIMIZE EMISSION RATES: AVOID EMITTING TOO MANY PARTICLES AT ONCE, ESPECIALLY DURING INTENSE ACTION.

UsE SIMPLE SHADERS FOR PARTICLES: OPT FOR UNLIT OR SIMPLE LIT SHADERS.

PARTICLE CULLING: ENSURE PARTICLES ARE CULLED WHEN THEY ARE OFF-SCREEN OR TOO SMALL TO BE SEEN.

GPU INSTANCING: IF MANY PARTICLES SHARE THE SAME MATERIAL AND MESH, GPU INSTANCING CAN SIGNIFICANTLY
BOOST PERFORMANCE.

BY DILIGENTLY APPLYING THESE OPTIMIZATION TECHNIQUES, YOU CAN ENSURE THAT YOUR VISUALLY RICH WATER PHYSICS
DON'T COMPROMISE THE OVERALL PERFORMANCE OF YOUR UNITY PROJECT.

FREQUENTLY ASkeD QUESTIONS ABOUT UNITY WATER PHYSICS

Q: WHAT IS THE SIMPLEST WAY TO ADD BUOYANCY TO AN OBJECT IN UNITY?

A: THE SIMPLEST WAY IS TO ATTACH A 'RIGIDBODY' COMPONENT TO YOUR OBJECT AND WRITE A CUSTOM SCRIPT THAT
CALCULATES AN UPW ARD FORCE BASED ON THE OBJECT'S SUBMERGED DEPTH AND THE WATER LEVEL. THIS FORCE IS THEN
APPLIED USING 'RiGIDBODY.ADDFORCE(VECTORS.UP FORCEV ALUE)".

Q: How CAN | MAKE WATER LOOK REALISTIC IN UNITY?

A: REALISTIC WATER APPEARANCE IS ACHIEVED THROUGH A COMBINATION OF SOPHISTICATED SHADERS THAT HANDLE
REFRACTION, REFLECTION, AND SURFACE DETAILS, ALONG WITH DYNAMIC WAVE SIMULATION (LIKE GERSTNER WAVES OR MESH



DEFORMATION) AND PARTICLE EFFECTS FOR SPLASHES AND FOAM.

Q: ARE THERE ANY BUILT-IN WATER SYSTEMS IN UNITY?

A: UNITY DOES NOT HAVE A DEDICATED, ALL-ENCOMPASSING “\WATER SYSTEM” BUILT-IN FOR ADVANCED FLUID SIMULATION
OUT-OF-THE-BOX. HO\X/EVER, IT PROVIDES THE 'RIGIDBODY' AND PHYSICS COMPONENTS NECESSARY TO BUILD YOUR OWN
BUOYANCY SYSTEM, AND THE RENDERING PIPELINE SUPPORTS CREATING REALISTIC WATER VISUALS THROUGH SHADERS. MANY
DEVELOPERS RELY ON THIRD-PARTY ASSETS FROM THE UNITY ASSET STORE FOR MORE COMPREHENSIVE WATER SOLUTIONS.

Q: How po | SIMULATE WAVES IN UNITY?

A: COMMON METHODS FOR SIMULATING WAVES INCLUDE USING MATHEMATICAL FUNCTIONS LIKE GERSTNER WAVES TO GENERATE
PROCEDURAL WAVE DATA, WHICH CAN THEN BE USED TO DEFORM A \WATER MESH. ALTERNATIVELY, FOR MORE COMPLEX
SIMULATIONS, YOU MIGHT LOOK INTO GPU-ACCELERATED FLUID DYNAMICS SOLVERS OR THIRD-PARTY WAVE SIMULATION
ASSETS.

Q: WHAT IS THE DIFFERENCE BETWEEN VERTEX DISPLACEMENT AND GERSTNER WAVES
FOR WATER?

A: VERTEX DISPLACEMENT INVOLVES DIRECTLY MOVING THE VERTICES OF A WATER MESH. GERSTNER WAVES ARE A
MATHEMATICAL MODEL THAT DESCRIBES THE SHAPE OF REALISTIC OCEAN WAVES, WHICH CAN THEN BE USED TO DISPLACE
VERTICES, OFFERING A MORE PHYSICALLY ACCURATE AND AESTHETICALLY PLEASING WAVE PROFILE WITH SIDEWAYS AND
VERTICAL MOTION.

QI How CAN | MAKE OBJECTS FLOAT REALISTICALLY , NOT JUST BOB UP AND DOWN?

A: To ACHIEVE MORE REALISTIC FLOATING, YOU NEED TO CONSIDER THE OB_JECTIS CENTER OF MASS AND APPLY BUOYANT
FORCES AT MULTIPLE POINTS ON ITS SUBMERGED SURFACE, NOT JUST AT THE CENTER. THIS ALLOWS FOR TIPPING, TILTING, AND
MORE STABLE FLOTATION BASED ON THE OBJECT/S SHAPE AND HOW IT DISPLACES WATER.

QZ IS IT POSSIBLE TO SIMULATE WATER FLOW AND CURRENTS IN UNITY?

A: YES, SIMULATING WATER FLOW AND CURRENTS TYPICALLY INVOLVES MORE ADVANCED TECHNIQUES. THIS CAN BE DONE BY
SIMULATING VELOCITY FIELDS, USING PARTICLE SYSTEMS TO REPRESENT FLOWING WATER, OR EMPLOYING FULL FLUID DYNAMICS
SOLVERS. THE COMPLEXITY DEPENDS HEAVILY ON THE DESIRED LEVEL OF REALISM AND INTERACTIVITY.
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