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[ always find procedural generations fascinating
for its ability to create (nfinity and random worlds
wWIth limited resources. So you might wonder what

a basic one would pe like? Meet Golf GO.
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Golf GO i1s a Switt Playground, one of
350 WWDC 2018 winner projects
around the globe, and a casual game
written within 1000 lines but otters
thousands of ditterent golt course
maps.

X Playground +

import Foundation

import Pla ygroundSupport
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Golf GO L : A Golf Game With Procedurally Generated Terrains.
Build 2018.3.30

import UIK1t
import GameplayKit
import SceneKit

import SceneKit.ModellO
import SpriteKit
import Modell0O

Jet GAME DEBUG MODE_ON : Bool = false
Jet XCODE BEHAVIOR_IPHONE :@ Bool = true
let GOLF SITE SQUARE_MESH_SEGMENTS_COUNT : Int =

149
let GOLF SITE SQUARE MESH_SIZE : Float = 16666.0
let GOLF SITE HEIGHT MULTIPIER : Float = .15
Jet NOISE_SAMPLE_COUNT : Int = 1624
let NOISE SAMPLE SIZE : Double = 2.0
Jet NOTIFICATION GAME_ASSET_PROCESS_START :
String = "NOTIFICATION. GAME ASSET_PROCESS_START"
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https://github.com/JustinFincher/WWDC-18-Scholarship-Project

WHAT'S IN 1000 LINES? WHAT DO THEY DO?

SOURCE CODE  FUNCTION Golf GO was written to showcase the power and creativity in Apple native

Static Defines (23 lincs) frameworks, so there is no help from 3rd party dependencies in the game
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AGLIMPSE OF THE RANDOM GENERATION PROCGESS

Ot course, there are variations ot this process;
==== === === Tor example, the vertex can be etevatgd elther

L) :
-~ Dy runtime shaders or pre-baked mesn
——
% .... ... ... operations. What Is showing here Is a
— .... simplified case.
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RE-GENERATE BUTTON

Tap to generate a whole new golf course
map. It takes about 2 seconds on an
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Here IS a golf course map viewed from a distance in Golf GO.
Vhat if we scale the golf world way up? Like, to the size of Earth?
Meet Lonely Planet



LONELY PLANET
TEGCH DEMU

"MILLIONS OF PLANETS UN YOUR PALM”

Bullt with Unity in Sept 2016, Lonely Planet (Epoch Core) utilizes
my own cg port of the originally C++ written noise framework
LIbNoIse to generate heightmaps on GPU, which shortened the
time tor a perlin noise texture from 12 seconds to 0.15 seconds

while ottering millions of different terrestrial planets.



https://portfolio.justzht.com/epochcore/

A STEP FORWARD IN GRAPHIGS

Unity as a game engine Is tar more versatile than Apple SceneKit, and thus it enables the gorgeous grapnics of
L onely Planet. In it, I used various techniques like quadtrees, triplanar-projection terrain shacders as well as
the help Trom some 3rd party assets, including the atmospheric scattering solution.




PROGCEDURAL GENERATION WORKFLOW IN UNITY

v || ¥ 1Z Height Data From Shader (Script)
Seript JZHehtDataFromShads:
Shader

_. f_ [ ported the perlin noise module and some helper

il . methods from LibNoise into a shader lib (.cginclude)

e to generate heightmap on GPU via Renderiexture

Shader Lacunatrity 5.330263

e e———————— (As in 2016 the Unity compute shader support on

» N. ' JZ Terrain Procedrual Generation Modifer Ba: al %,

o —_— mobile wasn't complete)

Height Settings
Height Multiplier 0.5

Preview

The generated gray-scale map would then go
through another pass for coloring with a predefined
gradient (0.0 for sea / 1.0 for mountain). For a 2k

2 resolution map with stacking noises, this whole
process would cost about 150 ms on an (Phone 6S.

With guadtree, the planet would be split into 6
crior v cnert I chunks: X+, X-, Y+, Y-, Z+, Z- in local spaces. Think

Reset Gradient |

(= ¥ 312 Terrain Material Generator (Script) Gl 2

G i about a cube with each side being a quadtree as

Negative X Mat W Planet NX
Negative Y Mat W Planet_NY

o . well as each vertex elevated to a fixed radius. This
S T H would efficiently create a sphere. Based on the

mapSize 512
ColorMap Shader KeyW ColorMapGlobal

Spavey Shacer ke St j sphere, Lonely Planet applies another radius offset
based on the heightmap texture, which would give
terrain its shape.

PositiveXTex left

The final part would be applying 6 colormaps to

4 each side. The planet viewed from far away would
directly display these colormaps for performance
but uses a triplanar mapping with ground textures
and colormaps as splatmap references when viewed
closeby jor more detail

The generation is distance-aware for a seamless transition from outer-space to the
ground. As the player approaches sea level, terrain chunks near the player would be
divided into small pieces, as shown on the left




NVith a functional procedural planet system, why
not generate millions o them and place them
randomly in the universe? Meet Epoch.

o0 =7




EPOCH (WIP]

"FULLY PRUCEDURAL
AND PERSISTENT
UNIVERSE"

Fpoch IS the project benind Lonely
Planet Tech Demo. Started from 2016
as an ambitious game, Epoch would
combine previously tested procedural
planet system with star systems,
pbattleships and fighters, tactions and
stories ... all things that would make
it a tull-rledged game when finished.




DEVELOPMENT STATUS

Epoch has been paused enormous times due to my
personal arrairs like courseworks, internships, and tull-
time jobs. There Is a playable demo on itch.io which
demonstrates its progress in Nov 2016.

With a tfuture development plan including procedurally
generated cosmic phenomenon, Improved flignt
control, AI system, and an infinity star map, It 1S now
estimated to be finished in Q1 2024.

JAN 2016

INITIAL COMMIT

MAR 2016
VEGETATION

SEPT 2016

[OTAL REWRITE

NOV 2016

LOMBAT SYSTEM

SEPT 2017

VOLUMETRIC
CLOUDS



https://justzht.itch.io/epoch
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Procedural Generation By Haotian Zheng
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LIVE WALLPAPER SERIES

By Haotian Zheng

ALL PRODUCTS MENTIONED IN THIS DOCUMENT IF NOT SPECIFIED WERE SOLELY MADE AND PUBLISHED BY HAOTIAN ZHENG



[ love tossing around with frameworks and SDKS
as if they were LEGO Dricks. Every once (n a while,
[ would find ultimate combinations that turn
specljic things into a wild card. You might think it
ordinary but I call it a hack. Meet Skyline.



\nfo

Version PARKY \6372)
Commit master

-2e84af0

SKYLINE

"UNGE THE MOST PAID APP ON
GUOOGLE PLAY STURE™"

Bullt with Unity and my own Android wrapper in Oct 2017,
Skyline Live Wallpaper was featured by The Verge,
LiteHacker, The Next WeDb, and Android Authority tor 1ts bolao
implementation in pushing 3D satellite terrains onto users
home screens. It maintained in the top 5 In most paid app list
for straight a week and sold $15k in one month.

* Data Source: App Annie, Date: 2018.1.21, Google Play US Region
*x ‘JustinFincher’ on the screenshot is an alias ID I used on GitHub & Internet


https://play.google.com/store/apps/details?id=com.JustZht.Skyline

THE IDEA

Google has a similar product pre-installed exclusively on
ts Pixel phones, called Pixel Live Wallpaper. \\Vith the
resources of Google, you would expect It to be a Google
Farth on home screens, but it doesn’t, offering merely 6
pre-defined locations.

Skyline, on the contrary, could load 3D terrains
anywhere in the world as well as on any Android
phones.

The wild Imagination ot transtorming your phone screen
into a window of International Space Station made it
unique, and the inclusive natural tor all devices made it
commercially popular.

WHAT'S THE GATGH?

Google uses pre-defined locations tor a reason: the terrain mesh
can be pre-baked and optimized ahead of time, which Is battery-
rriendly, especially with the native java graphics library LibGDX.

Skyline 1.x was using Mapbox Unity SDK, the only worldwide
terrain streaming solution tor indie developers at the time being.

However, Unity, as a tull-screen game engine, isn't designed tor
live wallpapers. It expects Its instance staying at foremost,
recelving user inputs, and killed right arter playing, yet a live
wallpaper needs to rest at the bottom without any interference
with user inputs, and most importantly, keeps running Tor weeks.
One must reverse engineer Unity to bypass these limitations anc
that was exactly what I did.



NORMAL LIFECYULE

HIJACKED LIFEGYULE

[IME ——

STARTUP

MANIFEST. XML

STARTUP

MANIFEST. XML

.+ GONTENT
. PROVIDER

PRIORITIZED INIT

& LAUNCH CHECK

NORMAL APPLICATION

CONTEXT

ACTIVITY

SURFACE VIEW
KEY CODE
TOUCH

HIJAGKED APPLIGATION

ACTIVITY

SURFACE VIEW
KEY CODE
TOUCH

SERVIGE

SURFACE HOLDER
TOUCH

REFERNGE

DISPATCHER

CONTEXT

UNITY INSTANGE

> PLUGINS
> SURFACE :) UPDATE
» INPUT

UNITY INSTANCE

INPUT
SURFACE ) UPDATE
PLUGINS

From inspection of the decompiled Unity
Android .jar file, the ornicial startup process
involves an Activity with a SurfaceHolder
that connects with the Unity instance.

Though It Is pretty straightforward, the
over-reliance on the Activity is prone to
raise 1Issues, as the Unity instance uses it as
the context of the initializer as well as of
plugins. It the Activity was killed, which 1s
pOSsIble In the live wallpaper scenario, then
Unity would throw null reference errors.

The solution was to inject a
ContentProvider tor early initialization ot
Service even betore Application callbacks.
The Service then would take all context-
related roles from the Activity, and only
switch SurfaceHolders when necessary.



Through multiple releases to improve the
injection solution, I had more understanding In
Androld architecture, and decided to rewrite
the GUI using native componments, hence
Skyline 2.x, a major release emphasizing
native-level perrormance to really outrun the
Pixel Live Wallpaper.

1:48 A A © N © @4 O82%

Location Fea L)
 Change your location settings- | ' : )

Location Mode Uetall setings

O CUSTOM You can load a list of locations curated by the author of

Skyline
- () FOLLOWING
EXPLORE

(®) PRESENTS

Import & Share Help

You can export your current location and share with others, or

import other’'s good looking location to your phone .

NATIVE FEATURES

Skyline 2.x brings always on display (AOD) support through
undocumented Android Open Source Project (AOSP)
methods, which was previously only available in Pixel Live

Wallpapers. With Slice support, Android X, Material Design
2.0, and Dark Mode support, Skyline 2.x always aligns with
the stock experience.

{

public enum TerrainTextureProviderMode

{
Mapbox, ArcGIS, Here, Yandex, Bing, Google
}
aJsonProperty(value = "Unity.Visual.TextureProviderMode", defaultV

public TerrainTextureProviderMode CurrentTerrainTexturePr

JAVA

[NativeMapping(JSONPath = "Unity.Visual.TextureProviderMode")]

S JustZht +1
public string CurrentTerrainTextureProviderModeString

{

get = Enum.GetName(typeof(Enums.TerrainTextureProvic

AT

“Unity":
{
"Visual":
{
— "TextureProviderMode": "ArcGIS",
"ResolutionMode”: "Detailed”,

L#

JSUN

CAMERA RIG IMPROVEMENT

The camera in Skyline 2.0 needs to handle
different screen ratios, parallax angle offsets
and I1ts own rotations, which makes boundeary
management and clipping ot the map
dithicult. With a runtime camera rig controller
that raycasts to the ground and automactically
ad|usts camera parameters, Skyline would
maintain the maximum view areas with the
smallest loading cost of map tiles.

JSUN BASED STATE SYNG

Skyline 2.x brings a whole new set of
customizable settings, and It 1S not feasible to

manually write getters and setters on both
sides any more due to maintenance costs.
[nstead, [ wrote a helper to parse dot-
connected JSON path into nested structures
and the tool to machine-generate
corresponding methods automatically. This
solution works ettectively as an observer
pattern that only nires specinc listeners

instead of triggering all handlers and thus
reduces the cost of native interop.



ADDITIONAL WORKS

€2 Skyline 2.0 X -

justinfincher.github.io B Introducing skyline live wallpaps X +

C O & getskyline.app/#/presents C 0 @ youtube.com/watch?v=v6bcGHqtQLO&feature=emb_logo

» Youlube ’ o

- Presents

SELECTED LOCATIONS FROM SKYLINE WITH A WEB 3D VIEWER

2 LER= aizOOoovas‘u)u“

Sunday, Jan7 | @ 1°C

World slides " ¥4 ‘ \ ~ B As you rotate

Eagle Mesa

by Justin Fincher
by Justin Fincher by Justin Fincher

SCAN QR CODE
SCAN QR CODE SCAN QR CODE

VIEW IN WEB 3D
VIEW IN WEB 3D

0:34/110

Skyline Live Wallpaper S i il
World 3D Data via MapBox
Scene Shift On Unlock & Launcher Swipes

Parallax Effects

o |

Introducing skyline live wallpaper T RIE gzl @
100,095/%W%E - 2018F187H iy 97 Mo S 45 = RE = BEE ... | used a $2,500 SuperPhone -

:" ~~ g el This is what happened.
ﬂlk){dear Mrwhosetheboss &

More v}

LANDING PAGE WED VIEWER PROMU VIDED

The WebGL based page teatures Written in Vue.|s, the viewer provides Rendered in Adobe Artter Ettects and Cinema
a 3D mockup phone with a a Wway Tor users to share their ravorite AD. Passed 100k views on YouTube.
RenderTexture as screen ana satellite Images.

terrain meshes in three.|s.



https://justinfincher.github.io/ProjectSkylineLandingWebGL/
https://getskyline.app/#/presents
https://www.youtube.com/watch?v=v6bcGHqtQL0

WVith Skyline, I nearly finished the live wallpaper
rramework for Unity, UntLWP. [ said it s a wild
card because it bridges the best of both worlds,
fhat even a simple particle system n Unity would
be amazing if equipped with sensor data from
Android. Meet Vortex



http://unilwpdroid.readthedocs.io/

VORTEX

"UATA-URIVEN LIVE WALLPAPER”

The latest installment of the series in Dec 2018. What it we

transtorm surrounding data into a flowing particle
visualization? Calculated from current weather, temperature,

time, and human motion data ot Google Awareness API, the
rorce neld in Vortex Live Wallpaper drives whirling trails in a

spectacular rashion.



https://play.google.com/store/apps/details?id=com.justzht.vortex

DATA

MAPPING

COORDINATE GOLOR

SUNRISE/SUNSET

JAY PROGRESS RADIUS
AUMIDITY
TEMPERATURE SPEED

MOTION/ACTIVITY

WEATHER TURBULENCE

g:al WALKING [3:39 RUNNING [6:40 STILL
ULEAK RAINING FUOGGY




At this stage, I started to explore more on the
data-driven concept and lightwelght rendering
solutions, the time o7 which I saw the gorgeous

album visuallzation in the live lyrics view of Apple
Music. And you guessed it. Meet Diffuse.




DIFFUSE

AUDIO REAGTIVE FLUID

Diffuse s a live wallpaper that displays the current playing
album in a blurred, twisted fluid-motion manner. Unlike Apple . =
Music's visualization, Dittuse works with pretty much any music -
players, Spotity, SoundCloud, Tidal, you name it. With additional
audio permission, Ditffuse can analyze audio spectrum and
squeeze the tluid accordingly, giving the visualization a sense ot
pulse.



https://diffuse.app/

SHOWCGASE

T My Jinji
9:‘3 Sunset Rollercoaster

Every time you lie in
my place, | do

m't: ou
Wahnhna say ERsyou, y

1IN 11 KIKKU

APPLE MUSIC

. DIFFUSE WITH e SPOTIFY

RENDER PIPELINE

[ picked LtbGDX as the rendering
framework Tor its lightweight
design and simple APIs to
manipulate frame butrers. To
achieve a similar ettect to Apple
Music, an atbum art Is first

blurred with Kawase Blur
Kernels into gradients, then
rurther twisted by Domain
Wrapping noise tunctions into
fluid-like blobs. From there
another pass ot blur 1s appliec
put with less radius to filter out
any sharp edges, generating the
nnal image.




BLUR & FADE NOISE

(I~1] PASSES, |~2 MS] (3 PASSES, 2 MS)

E EXISTING ALBUM FBO

& & BLEND COLOR ACROSS 2 SECS (120 FRAMES]

SOQUARE DOMAIN WRAPPING

NEW ALBUM FBO

HAPPEN EACH FRAME

HAPPEN ONLY WITH NEW ALBUM ART .
BLUR FBO A A3
SWAP ( ) SWAP wam
wlafululn

DOWN SCALE KAWASE BLUR X 10

BLUR FBO B

DEVIGE FRAME

SAMPLE

AUDIO DATA

NEW ALBUM ART




Have I ever mentioned that Difjuse s
popular among Androtd customization
communities on Youlube? Because it is.

il 10

P AMAZING

[0 INCREDIBLE ANDROIU BEST ANDROID APPS - BEST ANDROID APPS - [0P 7 MUST HAVE [OP 10 BEST APPS FOR
APPS YOUNEED TO TRY! MAY 2020! JULY 2020 ANDROID APPS - MAY ANDROID - FREE APPS 2020
BY SAM BECKMAN 51 HOWITOMEN BY ZACHARY ANDERSON 2020! 6Y MOBISCRUB (MAY] BY GADGET GIG

J29K VIEWS I80K VIEWS

69K VIEWS (06K VIEWS

142K VIEWS
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NOUDE cOITOR DEVELOPMENT
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An interesting observation on mobile GUI patterns
S that most of the time, we are dealing with lISts
or tables, and there isn't much to say about grapn
editing. Well search no more, meet Shader Node



F¥11:30 5818 B =

Shader Node Editor

SHADER NODE

"APPLE WWDC 2020 STUDENT -
CHALLENGE WINNER" »

Shader Node is a Switt Playground written in Mar
2019 and later improved in Mar 2020 that teatures
my own implementation of the node editor
framework using pure Apple tTrameworks tor shaders
creation. \Vith audio input nodes, Shader Node
turns your IPad into a portable creative VJ machine.

VecZ2 Length Float Multiply With Val...
Float Add With Valu

2.0 0.

Vec2 Split (float x = v.x,...



https://portfolio.justzht.com/shadernode

ORIGIN

Node-based editor s a pretty common non-linear editing GUI pattern used in multi-media sottware, including Max’/, Houdini, and Unreal Blueprint.

[t 1s worth noting that node editor Is a broader term with several variations depending on specific purposes, and Shader Node is a value-based one.

VARIATIONS

-100 ms (-100 +x) ms
- BRI R

0 ms . T )ms

. \/:——Q Alice says ‘Triggered G—‘Z-\—>

» T el >
200 ms (200 + x) ms
Input Connection Input Knot Action Output Knot Output Connection

X N X’ X 1 x N

Trigger-based nodes are like synapses, they do not store temporary

values but just pass the signal to any node connects to the output knot.

These kinds of nodes are usually used in dialog designers because
although the current line 1s triggered by the previous spoken line, the
content of the current 1s not arrected by any of the previous ones.

Consequently, trigger-pased nodes can have multiple connections to
other nodes on both input and output knots, and It IS more or an
asynchronous system without the limitation in step or time.

m ——— ©® c=a+h (Q——==t 53
1 — o) d=a-b d O————— 1

Input Connection Input Knot Operation Output Knot Output Connection
N x 1 X N X N N X N

Value-based nodes work ditterently. The output has specific value tor the
next node to consume.

This feature makes it suitable tfor creative graphical coding, as program
executions not only tollow control flow but also require parameters.

Because the value on the input knot needs to be certain at any time, the
INput knots can only be connected to one output knot a time. Typically
value-based nodes are synchronized, meaning the different timings on
Input does not arrect the output value.



INTERFAGE

Shacder Node, along with the internal

, NODE LIST NODE Ul MACHINE GENERATED CODE
framework, was written from the ground up

with only UIKit Dynamics and SpriteKit to
achieve a tull-tledged node editor experience. A a node

UV (vec2 v_tex _coord)

uniform vec2 u_resolution;
vec2 uv = gl FragCoord.xy/
u_resolution.xy;

vec2 node x out O = uv;

GENERATOR

Fvery node In this list 1s a subclass from a base
node model that contains enough information
to construct the node view.

UV (vec2 v _tex_coord)

Audio DB (float u_audiodb)

Float Generator (float a)

@objc public class NodeData: NSObject 3
var 1nPorts : Array<NodePortData>
var outPc?rts . Array<NodePortData> Vec2 Generator (vec2(xy)) | |
var previewOutportIndex : Int Time (float u_time)

Time (float u_time)

uniform float u time;
§ Vec?2 Ruler Pad Generator (vec2(x,y)) float node x out O = u_time;

public class NodePortData: NSObject 3
var title : String CALCULATOR
var connections : Set<NodeConnectionData>

var requiredType : ShaderDataType.Type Vec2 Length

Float Add (floatc = a +...

§
Float Add (floatc = a + b)

public class NodeConnectionData: NSObject 3
var 1nPort : NodePortData!
weak var outPort : NodePortData!

Vec2 Add (vec2c =a + b)

4

float node_x 1n O
float node _x 1n_1
float node x out 0O =

node x in O + node x in 1;

0.0
0.0;

4

Vec2 Minus (vec2 c =a - b)

Float Multiply (floatc = a * b)
Then Shader Node collects all types ot nodes In

. _ . _ _ Float Multiply With Value (float c = a * b)
runtime by invoking objc_getClassList.




EXEGUTION

Shader Node uses a 2-pass approach that isn't so
etficient but at least Is reliable. Given a node graph
representing shader code as below:

uniform vec2 u resolution;
unliform float u _time;

void main() 3%
vec2 uv = g1 FragCoord.xy/u_resolution.xy;
float sint = sin(u_time);
gl FragColor = vecd(uv, sint, 1.0);

In the 1st pass, Shader Node would search the
oraph, collect linkage information, and build up a
trace path tor each node. In the 2nd pass, Shader
Node would declare variables tor each knot on nodes
and equal operations on linked knots, and finally,
append the code In order ot inversed trace path.

Vec2 Split (float x = v.x,...

UV (vec2 v_tex_coord) Vecd4 Combine (vec4 ¢
ine (v i

INDEX 1
vec2 node 1 1n O =
node 2 out 0O;
float node_1 out_ 0O
node 1 in 0.x;

float node_1 out_1
node_1 1in 0.y,

INDEX 2
uniform vec?2

u resolution;

vec2 node 2 out 0O =
gl _FragCoord.xy/
u_resolution.xy;

Float Sin (float b = sin(a))

INDEX O

float node_0O_1n 0 =

node 1 out 0O;
float node_ 0 _1n_1 =

node 1 out 1;
float node_0O_1n 2 =

node_3_out:0; )
vecd node O out O =
vecd4d(node O 1n O,node 0O 1

Time (float u_time)

INQEX’4 | n 1,node 0 1n 2,1.0);
unitform float u_time, INDEX 3

flOQt node_4_out_0 = float node_3_in_0 =

u_time; node_4_out_0;

float node_3 out 0 =
sin(node 3 in 0);



Arter [ inished Shader Node, I went to a Unity
event and talked to the Shanghat R&D team. And
[ thought, wny not leverage the cross-platform
game engine to make a ho-code IDE from my
node editor framework? Meet ScriptNode.



SCRIPTNODE (WIPJ

"OEVELOP GAMES WITHOUT CODING”

ScriptNode is a cross-plattorm visual programming IDE
initialized from Apr 2019. With a node-based GUI written in
UIWidgets, a C# port of Flutter from Unity Shanghal,
ScriptNode 1s capable of creating custom monobenhaviors
from node canvases and mounting them to GameODbjects,
essentially replacing the coding work previously needed In
Unity game development.
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The development ot ScriptNode 1s now paused, but it will resume later.
As of Mar 2019, ScriptNode (Web Demo) was able to run on those
plattorms as well as handle basic Unity operations, including logging,
transtorm editing, and monobehavior callbacks. I also included some
wrappers Tor typical game elements like a data model tor avatars,
which would help beginners make games in the no-code setting.


https://node-editor.netlify.com/
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MIGUELLANEOUS GULLEGTION

By Haotian Zheng

ALL PRODUCTS MENTIONED IN THIS DOCUMENT IF NOT SPECIFIED WERE SOLELY MADE AND PUBLISHED BY HAOTIAN ZHENG



[his section contains some small personal
Drojects and company projects that are game-
related as supplementary materials. For projects
other than games, please visit my portfolio.



SGCREENPLAY REPL

As chiet engineer and co-tounder of rct studio, I developed the prototype ot the Screenplay
REPL in Dec 2019 as a module ot our in-house Morpheus Engine. The prototype analyzes input
texts and generates corresponding 3D animations using Unity and Google Natural Language API.
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https://rct-studio.com/

CHINA STARTUP SIMULATOR

China Startup Simulator (made in Jan 2017) is a casual game where you play as a startup
entrepreneur, replying to questions that would have unexpected eftects on the valuation and
happiness of statt. This game was heavily inspired by card-swiping games like Reigns.
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https://portfolio.justzht.com/chinastartupsim

STILLNESS

Stillness (made Iin June 2015) 1s a game tor me to experiment with the long-shadow art style.
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https://portfolio.justzht.com/stillness
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