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DISCRETIZATION for SPATIAL INFORMATION &
CODIFICATION of DESIGN c:cisionmawns process yand METHODOLOGY
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0|3 / NJ Namju Lee
Architecture design, Computation, Visualization specialist
MDes;Harvard, MArch;UCB, B.S;SNUST, Research Fellow; MIT

nj.namju@gmail.com

NJSLabs/ https://namjulee.qgithub.io/njs-lab-public
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4th industrial revolution

BIM, Smart City, Digital Twin ...
Al, Machine Learning, LLM, Parallel Computing, Edge Computing ...

Drone, Autonomous Vehicle ...



4th industrial revolution

Data



Materials and Tools for Design

Stone, Glass, Plastic, Iron, Concrete ...



Materials and Tools for Design

Data



DATA . ..

architecture
urban
landscape
computation
visualization
material

(€S

Interaction
building energy

fabrication
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architecture
urban
landscape
computation
visualization

material

GIS

Interaction
building energy

fabrication
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“A geographic information system (GIS) is
a conceptualized framework that provides the ability

to capture and analyse spatial and geographic data.”



Quantitative & Qualitative

DATA

Vector & Raster



Vectorization & Rasterization

A real object

Vector & Raster
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Vector

Cartesian (Euclidean) Plane R3
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4. v0 = Vector(3,5,6)
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Raster
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Voxel Structure
o1 97 83] [197 102 96]
182 90 69] [64 68 54]
[118 107 89} [92 89 80]
}é [98 98 96] [53 51 52]
[96 97 101] [99 105 101]
[101 101 101] [103 104 98]]
[187 100 70] 1183 82 64]
[124 122 97] [69 71 58]
[96 83 75] [79 85 75]
Building: [210, 6, 42] (a5 87 74) (51 52 50
River: [240, 100, 1] [81 81 73] [91 90 86]
Street: [40, 13, 35] [99 95 92]] [82 79 74]
Grass: [117, 27, 34] [197 105 82] 1198 92 76]
. [124 122 99] [97 95 80]
Tree: [60, 22, 21] 169 69 59] [84 90 80]
[65 65 55] [69 70 62]
[82 83 77] [78 82 81]

[84 89 83]] [94 93 98]]]
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Raster Data Structure



Numerical Descriptions as Design Tools

Grid System
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http://www.youtube.com/watch?v=C-HV3HLZUko
http://www.youtube.com/watch?v=P-SH1IVx3N8
http://www.youtube.com/watch?v=n-E8-aBZcQ0
http://www.youtube.com/watch?v=C-HV3HLZUko
http://www.youtube.com/watch?v=9UoC_Jqx9Uc

Numerical Descriptions as Design Tools Numerical Descriptions as Design Tools

Propagation

Data Channels



http://www.youtube.com/watch?v=MIvHgy0JmUE

Voxel Map Data Structure




Connectivity

ALBEREE
'

Numerical Descriptions as Design Tools

Voxel

Data Interpolation




Voxel Data Visualization Voxel, Path Finding

Voxel Mesh




Graph Data Structure


https://namjulee.github.io/njs-lab-public/lab/lab-graph-&-network-discrete-design-data/discrete-urban%20space%20and%20connectivity

Graph Analysis

DYNAMICS

Network Analysis

DYNAMICS




Parent Node

Child Node

Path Finding & Dijkstra

Numerical Descriptions as Design Tools

Graph & Pixel & Voxel
Search & traversal

Root
A A
4 .
3 2 3
Parent Node E
D B C D
8 R ) 8
Child Node °
H [ J F 6 H I J
G
DFS BFS
Depth First Search Using a Stack Breadth First Search Using a Stack
0,1,5,2,6,7,3,4,8,9 0,1,2,3,4,5,6,7,8,9
PathFinding A* concept



https://codepen.io/NJStudio/pen/RwWxGXo?editors=1011
https://docs.google.com/presentation/d/1TJPG0EdP1JafMEbGzlYxTH8Kc9WE1PBSkH2PWxhW3Ug/edit#slide=id.g1b82a001364_0_258
https://codepen.io/NJStudio/pen/RwWxGXo?editors=1011

Particle

DYNAMICS

Field & Particle

DYNAMICS




SYSTEM FOR DESIGN

Translating information to insights for design decisions
Parametric, algorithmic design
Optimization & Automation
Agent-Based / multi agent based design system
Rule-Based & Generative Design System
Interaction in design
Data driven decision making process
Complex system in design
Al / ML/ LLM / Generative model

BIM / BAM




DATA = ALGORITHM

Connectivity:

Dependency & Hierarchy & Relationship



https://namjulee.github.io/njs-lab-public/lecture?id=wLnUSKaQksM

COMPUTATIONAL THINKING -

Problem solving & From implicit to explicit - + €& 2 hitps:/brunch.co ki/@ninamiu/1
1.1. S X (mplicit)oll Al BAIX (Explicit) 2 - &3l (Breakdown), 548k Abstraction), @& (Pattern)

1.2. ¥ (Variable) / t2}o| & (Parameter)

w

. 25(Module)2| X 284 (reusable)

>

2 H -
1.6.. 227249 s2{chel (Programming paradiom)

1.6. MZ ¥ (Domain)

COMPUTATIONAL THINKING

W el

Abstraction Decomposition

I 2#FHOIME AT (Computational Thinking) 12| 1) 2FEIOIME CIXel (Computational Design) - ink

QnA102 2 FEOI MY CITe TRME IS5 & ZREO0IAE TRl AT - ok
QA 95 BIFEOLME AT/ OIFE S B2 BT/ BH 62 28 -k

QnA 94 BB QTIA0HR), HE CITHEl ST T3l 121 2 EEI0 M TR - Lok
QnA93 MHALTI A0 - HIOIE, Z2E, S, IS VIS = 1 - ok
QnA85. 21572 2 FEI0L ML CITI0I B30 K & E - ok

QnAB4. ASET2EACI BT, HFEOIHLCITRINEA, 016t T, 2R61T, XS N2 - ok

SA7.0 Lecture 2. CITH0|L1E 2I8 2 BEHOIKE AT / Computational Thinking For Designer - Lk high-level
[EELELI0H S0 38]4/6 2E LB D8 (CIKOIUE 918t 2FEI0IME CIXl 52 2021)- ok g

QnA61 #2iFE0 LTI DS, 2L DR, I} IHEHOL 6L - ok
- liok
QnASe, 2% ZFEI0IHE CIT0l $87, SESI?, LB ADWA 2- ok

QnAS9, 7} RHEEl 96, AEEI0IHE CIXEl QWS

0171 QUALIION JHM() "Crl + F'S BESHA JIHES AMGHAN O B2 IES S + AoiR

Cognitive

Implicit

@ ..E ..F N i
Pattern Recognition Algorithms

Design & Computation

low-level

Computation

Describe it

Explicit



https://brunch.co.kr/@njnamju/1
https://en.wikipedia.org/wiki/Programming_paradigm
https://youtu.be/ggBVX5W-28c
https://youtu.be/XzOawzBW1hc
https://youtu.be/TIvR7jlDxsA
https://youtu.be/GrtqDvWYH30
https://youtu.be/MPFItk90guQ?t=529
https://youtu.be/WCPVviEryPU
https://youtu.be/DVtI14sr9IA
https://youtu.be/fuz4NLiK0i0
https://www.youtube.com/hashtag/%EC%BB%B4%ED%93%A8%ED%85%8C%EC%9D%B4%EC%85%94%EB%84%90%EB%94%94%EC%9E%90%EC%9D%B8
https://youtu.be/n_cHgaT-BmE
https://youtu.be/pS0N_EKjdG4
https://youtu.be/b-KqUEIWUWE
https://youtu.be/yqxFz75Kqbw
https://computationaldesign.tistory.com/2?category=937138
https://namjulee.github.io/njs-lab-public/lecture?id=B7MaKoxpH8Q

Codification of the design process link

from function to result VS from result to function

Induction

Program Deduction result pete
_> _> “ S

3+3=7

3?73=26

[t A sts/=2 e ) link

Inductive learning (#



https://namjulee.github.io/njs-lab-public/lecture?search=%EB%94%94%EC%9E%90%EC%9D%B8+%ED%94%84%EB%A1%9C%EC%84%B8%EC%8A%A4+%EC%BD%94%EB%93%9C%ED%99%94
https://namjulee.github.io/njs-lab-public/lecture?search=%EA%B7%80%EB%82%A9
https://namjulee.github.io/njs-lab-public/lecture?id=-xshniGFC8Y
https://namjulee.github.io/njs-lab-public/lecture?id=-xshniGFC8Y

Al & Machine Learning

Machine Learning is used to transform the structure or type of data,

when we don’t know to program it directly.

Machine Learning m

Supervised Learning Unsupervised Learning Reinforcement Learning g
Semi-supervised structured data semi-structured data unstructured data
~ SQL databases JSON, XML, CSV

regression classification clustering clustering '_'- l CSV...

Relational Databa sé"-__ NoSQL databases Image, words, text, email
o website’ sound, media logs

Al

e S =
- : '-_.*

Machine Learning

Ref: e teasl
https://www.javatpoint.com/rein 2
forcement-learning

Qe Fm =TT == -
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. = B
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https://playground.tensorflow.org/



Issue & methodology

Analytical Al Generative Al

Ana'yzes Creates

Methodology
Methodology



Supervised Learning

Discriminative model
Decision Boundary
Regressions, SVMs

2 e 0ccQ2e0Q080Q8

Generative model
Probability distributions of the data

GDA (Gaussian Discriminant Analysis), Naive Bayes

Neural networks basic architectures

Backfed ngut Ced
gt Crd

ity gt Coll
Hagen CHl
Probablatce Haden Cell
Spiking Hesden Cel
Chutgret Call
Maich input Dutgut Cell
foscusrent et
Memary Ced

Cuftarent Mamary Col
Kemed

Commiational or Posl

Machine Learning

Unsupervised Learning

Deep Learning

architecture

Clustering:

K-means clustering, Hierarchical clustering CNN (Convolutional Neural Networks)

RNN (Recurrent Neural Networks)

Dimension reduction: RL (Reinforcement Learning)

PCA (Principal Component Analysis), ICA(Independent component analysis)

t-SNE(t-distributed stochastic neighbor embedding)

Reference: CS229 - Machine Learning, Stanford University

Lol Ry Rukd!

o) = maain) | gle)

©S229 - Machine Learning, Stanford University

asimovinstitute.org



Codification of the

design process
Computational Design Thinking

Writing, Medium - pupsii-namiu medium com/comouational-desian-thinking-for-designers-68224bb07 e

Lecture Video - hitos:/voutu.be/ioGSraYoEm8

1. Question
2. Methodology & Approach
3. Policy

4. Implementation : algorithm

CIAOIHE @et AHFHOIMHE B2/
Computational Thinking For Designers

01:02 -

01:53- Jt& SR & 2127 Questions / Imaginations / Hypothesis
05:04- A% &

06:50 - & 0fl A 2| & 2F27? Manifesto / Policy

09:30- Z& E? & 2 &7 Deterministic / Stochastic

? S g 21 210172 Converge / Diverge

S
=]
s
o
0
w
»
e
]

tton-up & Holistic / Partial

n/Bu
14:21 - EMSts £ 872 20} LJOF 5HLE? Existing / Emerging
15:32 - 2! S &6l A? Oriented / Disoriented
16:49 - R S S 4 © 27 Centralized / Decentralized
17:48 - S5 0{[ & I}? Procedural / Iterative
18:20 - £ 1? £ £ &? Ultimate(Best) / Optimal

19:47 - 01 &/ & 2] SHHI0fl A i= / Implementation

20:09 - R &0l M 7 &2 Z - Infinite to Finite

21:13- 2 S AU A Y AIE 22 - Implicit to Explicit / Ambiguous to
Certain

22:54- HE Nl Lt= 2! 210t - from Entangled to Separated

24:17 - 820l M 22 2 - Phenomenological(Observation) to

Predictable(Model & System)

25:26 - 01 & Al 2 28t Ji'E / Implementation
27:30- 2 A9
28:51 - Qo5

&& 1el1) =23t - Class / Abstraction

DATA & PROCESS

COMPUTATIONAL THINKING -«

THE QUESTION / IMAGINATION / HYPOTHESIS

Understanding Problem, Concern & [ss
Declaring [nputs & Outpurs
Wiriting [nsiruclions

THE METHODOLOGY & APPROACH

Jfrom Whele to Parts & from Part to Whole
from Simple to Complex & from Complex 1o Simple
from Generie to Specifie & from Specific o Generie

THE MANIFESTO & POLICY

Converge or Diverge — [desizn Space, Optimization, Parglo offidency
Top-down & Button-up

Holistic or Partial

Existing or Emerging { Revealing)

Oriented or Disoriented

Centralized or Decentralised

Procedural or Iterative

Ultimate{Best) or Optimal

THE IMPLEMENTATION

frount Infinire ro Fimite — EEM, Streucture Analysis

froan Implicit ro Explicit

Jrom Ambiguous (o Certain

from Entangled to Separated — Pipgline

from Inactive to Interactive — Complex system

from Phenomenelogical(Observation) to PredictableiModel & Systerm)
from Intuition{Imagiration, Hypothesiz) to Implementation

SPATIAL DATA MANIPFULATION

Dumb or Smart — Component Ortented Programming, Reaet, Uning3d
Reciprocal (Mutual & Dependent Jor Isolation{independent)

Public or Protected or Private

Abstract or Concrete — Implomentaiion gind Inherent

Connected or Disconnected

Static or Dynamic(Instance)

THE TOOL & THE PRINCIPAL

Analytic-Oriented & Object-Oviented & Functional & Procedural &
Component...

Relational Hierarchy

Properties and Behaviors

Pare & [mpure

Condition & Loop

Coordinate system, distortion, projection remap inferpolation ...

1. Differentiating lssues, Problems, and Tasks
2. Developing Spatial Data Struciures

3. Deploying Algorithms


https://nj-namju.medium.com/computational-design-thinking-for-designers-68224bb07f5c
https://youtu.be/ioGSrgYpEm8
https://namjulee.github.io/njs-lab-public/lecture?id=fuz4NLiK0i0
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=62s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=113s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=304s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=410s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=570s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=600s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=829s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=861s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=932s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1009s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1068s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1100s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1187s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1209s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1273s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1374s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1457s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1526s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1650s
https://www.youtube.com/watch?v=fuz4NLiK0i0&t=1731s
https://namjulee.github.io/njs-lab-public/lecture?id=fuz4NLiK0i0
https://namjulee.github.io/njs-lab-public/lecture?id=fuz4NLiK0i0

DATA SCIENCE DESIGN SCIENCE

Optimization
Machine
Learning

Design Science
Optimal Computational design

Data

Science

Software Traditional :
DR Research : Automation Traditional
: Design

Computational XXX Computational Design
Data Engineering Design Engineering

Data Science Design Science



Data & Design, Computational Design

Workshop: Introduction to Computational Design: Data, Geometry, and
Visualization Using Digital Media - link

DigitalFUTURES WORLD

00:24 - overview : data, methodology, and system
06:43 - urban data / network

08:46 - urban data / machine learning

11.00 - geometry data / deep learning

13:00 - optimization / parametric design
15:58 - structure data / optimization

18:41 - geometry data / dynamics

20:24 - landscape data / environmental data
22:28 - image data processing

25:13 - fabrication data / digital mockup
26:07 - material data / computation

28:20 - interaction / robotics

31:56 - particle simulation / data

33:16 - other interests

34:53 - lecture and workshop series
35:24 - domains and technologies
36:37 - keywords

37:02 - thank you

ENG: https://nj-namju.medium.com/data-design-c21457dc8dc
KOR: hitps://brunch.co kr/@ninamju/88


http://www.youtube.com/watch?v=VC-cLerlm4s
http://www.youtube.com/watch?v=7HwlZaJrTEI
https://nj-namju.medium.com/data-design-c21457dc8dc
https://brunch.co.kr/@njnamju/88
https://www.youtube.com/watch?v=VC-cLerlm4s&t=24s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=403s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=526s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=660s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=780s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=958s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1121s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1224s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1348s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1513s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1567s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1700s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1916s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=1996s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=2093s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=2124s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=2197s
https://www.youtube.com/watch?v=VC-cLerlm4s&t=2222s
https://nj-namju.medium.com/introduction-to-computational-design-data-geometry-and-visualization-using-digital-media-14161fdfd22f

Code for design

Codification of design process (decision makings)

CIXQ T2 HAS BES



DESIGN & DATA

selected researches and projects


https://namjulee.github.io/njs-lab-public/data-and-design

URBAN ANALYSIS

& Al, ML

https:/namijulee.qithub.io/njs-lab-public/project/2016-mobilit
y-energy-consumption-mit-media-lab/

Per Person

Date @ 2

ependent project (director and developer)

s

. w2t/

- st T o T
a- o e

“hanging Places Group, MIT Media Lab

Graph data structure

“ape

ogle Place

01. Third Place Mobility Energy Consumption """ <

Sites and results

Toals

—
Boo


https://namjulee.github.io/njs-lab-public/project/2016-mobility-energy-consumption-mit-media-lab/
https://namjulee.github.io/njs-lab-public/project/2016-mobility-energy-consumption-mit-media-lab/
https://www.food4rhino.com/app/numerical-urban-utility
https://www.springer.com/gp/book/9789813343993
https://link.springer.com/chapter/10.1007/978-981-33-4400-6_11

URBAN ANALYSIS

& Al

ML






http://www.youtube.com/watch?v=FMBxHGcWrXA
https://namjulee.github.io/njs-lab-public/work?id=2016-mobility-energy-consumption-mit-media-lab

Third Place Prediction model, Boston, LA, Redlands

Data process, Model A, Model B, Implementation

Medium(Eng): https:/Inkd.in/gEzKJxYu

Brunch(Kor): hitps://brunch.co.kr/@njnamju/148

Source code: https://Inkd.in/qdf6d8j7

Lecture: mos/namie

bio/Dala:]

e By s

95 Class

; ' = (L B9 R T )

‘South Station Boston, MA 5 Southampton St, MA 797 Columbia Rd, Boston, MA

. Bosn.)n, MA

@ Transportation

Area(87.12 km?)

Area(2 km?)

. Utility

s

eadland, CA

Q.

Los Aﬁgele;, CA.

:

|
I!lllIllllill!llllllllllllll

liilllll

L

Boston, MA

et

Los Angeles, CA

Readland, CA


https://lnkd.in/gEzKJxYu
https://brunch.co.kr/@njnamju/148
https://lnkd.in/gdf6d8j7
https://namjulee.github.io/Data-Design-AI-for-Urban-Data-and-Viz-Harvard-GSD-public

02. Built Environment Assessment 1o peia 2 B Ep— A Legeing aming P
for the Hausing Value Prediction aE :_- EREEEEEE

Mg

nistudio.co 016 Har
vardCS109 DataScience/index.htm|

ip setween Buih savirnrmens and bousing

ORI

Y

Housizg Frices Data From Ziiom

s Bsaton hrem Beoatan Data

irye dats in Bsss from Bo stom Dits

Pgetrios Absassment in Bosson fram Boes

and Asom pos data i Baston From Boston £
st

" P T

URBAN SPATIAL DATA = Ll
- goagle place fom Geogle gace AP1
o 3 Levanineg Howsrg Price quaghe stieet view 1om Google stras AP
e

Data from Google street view + Deep Learning for semantic segmentation



http://www.njstudio.co.kr/main/project/2016_HarvardCS109_DataScience/index.html
http://www.njstudio.co.kr/main/project/2016_HarvardCS109_DataScience/index.html



http://www.youtube.com/watch?v=ZpAj1VmqusY
https://namjulee.github.io/njs-lab-public/work?id=2016-harvard-cs109-data-science-research

“Politics of Space and its Shadows”
in the Seoul Biennale International Studios (SBIS):

2007

R e N i
- o M - T v L
-J[lllo

g i B amglls
M‘_’Fﬁ el _,.},;(]H'l“ e

& e
obsl? 21i brig

an

Link

bt s-lab-public/work?id=2017:

namiulee.gith



https://namjulee.github.io/njs-lab-public/work?id=2017-politics-of-space-shadows
https://namjulee.github.io/njs-lab-public/work?id=2017-politics-of-space-shadows

Link:



http://www.youtube.com/watch?v=KA4Cm91ZWM0
https://namjulee.github.io/njs-lab-public/work?id=2017-politics-of-space-shadows

IMAGE PROC ESSING AERIAL SEMANTIC

remote sensing / color processing SEGMENTATION

Machine Learning & Implementation

https:/namijulee.qgithub.io/njs-lab-public/work?id=2018-niu-dev Addon for Grasshopper
elopment https://www.food4rhino.com/app/numerical-image-utility

Link: httos:/computationaldesian listorv.com/29
NUMERICAL IMAGE UTLITY

.
ANALDOIFIR GSSHFPE NG RO mum 2 Reference: s
T i
muﬁ . - B CIaSSES
r"“-b - - . [unlabeled, paved-area,

R



https://computationaldesign.tistory.com/29
https://namjulee.github.io/njs-lab-public/work?id=2018-niu-development
https://namjulee.github.io/njs-lab-public/work?id=2018-niu-development
https://www.food4rhino.com/app/numerical-image-utility

SMTracer

Sketch to Map Translator

ESRI Storymaps Hackathon

Link: hitpsi/c fistory.com/29

LANGUAGE PROCESS

Python 1. Data Collections and Preprocessing

Typescript 2. Trains and Validations for each model
3. Design, Visualization and Video:

LIBRARY 4. Development for Sketch App:

Tensorflow, 2.5.0
CV2, numpy, PIL, ...
HTML Canvas, NJSCoreLib

MODEL(NETWORK)
pix2pix: Image-to-image translation with a conditional GAN (a modified U-Net)

Sketch-to-Map Translator

=

Data collection and preprocessing

Sketch App

ey

Training and Predictions

pr—

BE @E e
MR EE S
BOHE RE ES
EELNN EE ES

Generated maps by different city looks(seoul, London, Manhattan, LA ...)



https://computationaldesign.tistory.com/29

https://namjulee.github.io/njs-lab-public/work?id=2021-smart-map-tracer



http://www.youtube.com/watch?v=cUsiCNE6mJA
https://namjulee.github.io/njs-lab-public/work?id=2021-smart-map-tracer

High image

Map Classifier Map Super Sampling
Machine Learning & Implementation

Machine Learning & Implementation
Link: hitps://comp fistorv.com/29

Link: https:/ 1aldesian tistory.com/29

Train data : 3,000 (maps)

Classes

2: [map, other]

High image . L It . Predicted image

#EEEEYE

It bi not & map lsage
| —
|
o | )
ol | Train A
i
2 om 1

....................................................................... =
CRER
Classes - ‘lh". ‘-ql.
22: [sir quality map, ir quality mepping, cool map, cool mepping, covid19 map, covid18 mepping, crime map, crime mepping, economi Map, sconomic e g ‘ ! n “
o _.3 E i '

mapping, fire map, fire mapping, forest map, forest mapping, national park map, national park mapping, population map, population mapping, traffic map,

traffic mapping, weather map, weather mapping]

15 national park mapping 17 popalation sappisg

IBEEEEREE

# air guality map 7 crise mapping

weather map
alr quality map coel map covidl® map crime map econcmic map fire map \
L] ©.008285 008007 ©.000001  @.985158 880855 8.000002

forest map national park map population map traffic map weather map
@  8.e08012 8.000017 8.00068 8.808472 @.992143



https://computationaldesign.tistory.com/29
https://computationaldesign.tistory.com/29

THE COLOR Al REST API and Image Processing

Machine Learning & Implementation Machine Learning & Implementation

Link: httos://computationaldesian tistorv.com/29 Link: nttos:/computationaldesion fistorv.com/29

Personal Color & prediction and implementation Texture detection



https://computationaldesign.tistory.com/29
https://namjulee.github.io/njs-lab-public/lab/machine-learning/tf-video-face?ui=0
https://computationaldesign.tistory.com/29
https://namjulee.github.io/njs-lab-public/lab/machine-learning/tf-image-face?ui=0
https://namjulee.github.io/njs-lab-public/lab/njs-lab-factory/image-zoom-pan
https://namjulee.github.io/njs-lab-public/lab/njs-lab-factory/image-local-tint
https://namjulee.github.io/njs-lab-public/lab/machine-learning/tf-video-face?ui=0

COLOR DATA

colors spaces

Uisbon WG e Conboe LA Spnce ko, 1S’ Space
=1 drwniosd dowaioad

Ll

. oot sSipertans
Color Difference et e

color as scales

Dominant colors
in an image using k-means clustering



https://namjulee.github.io/njs-lab-public/lab/color/color%20space?ui=0
https://namjulee.github.io/njs-lab-public/lab/color/color%20similarity?ui=0
https://namjulee.github.io/njs-lab-public/lab/color/color%20similarity?ui=0
https://namjulee.github.io/njs-lab-public/lab/color/color%20space?ui=0
https://namjulee.github.io/njs-lab-public/lab/color/color%20space?ui=0

NNA, NUMERIC NETWORK ANALYSIS
TOOLBOX

Lecture:
SITEA S5 Betw
hitps://namjulee.github jo/njs-lab-public/work PR
2id=2020-discrete-urban-: -connectivit
Definition of batwssnness
.
Nl K
Betweenness|k|" Z Haugl¥)
. Ny
Medium: - J
https://nj-namju.medium.com/numeric-network-a
nalysis-post-covid-19-urbanism-6-ft-rule-de2678
86b028
P

Addon For Grasshopper

https://www.food4rhino.com/app/numeric-networ
k-analysis-nna —_—
Lecture, NYIT
https://voutu.be/ 917dp5g6A0
—

Accessibility Analysis
Reach, Gravity, Huff-model

Centrality Analysis
Betweenness, Closeness, Straightness,
Degree

TION comparison using the age weight of MRA



https://nj-namju.medium.com/numeric-network-analysis-post-covid-19-urbanism-6-ft-rule-de267886b028
https://nj-namju.medium.com/numeric-network-analysis-post-covid-19-urbanism-6-ft-rule-de267886b028
https://nj-namju.medium.com/numeric-network-analysis-post-covid-19-urbanism-6-ft-rule-de267886b028
https://www.food4rhino.com/app/numeric-network-analysis-nna
https://www.food4rhino.com/app/numeric-network-analysis-nna
https://youtu.be/_9l7dp5q6A0
https://namjulee.github.io/njs-lab-public/work?id=2020-discrete-urban-space-connectivity
https://namjulee.github.io/njs-lab-public/work?id=2020-discrete-urban-space-connectivity

Graphic User Interface for the GH implementation

FRAE 6B 35 F

Degree
(No. connectivity at each node)

Betweenness
(Home to MBTAS)

Closeness
(Home to MBTAs)

In graph theory, Centrality estimates
to determine the hierarchy of nodes
or edge within a network. The
centrality analysis uses for diverse
urban scales for local and global. A
local centrality defines the distance
between nodes within a given radius
and a global centrality calculates the
distance between nodes in a whole
system. The Centrality Index is useful
to understand the operational analysis
of network flow tendency in
transportation geographies, such as
airline networks, road networks, and
canal networks. As well as it measures
to understand a node (location)
importance in space.

Straightness
(Home to MBTAs)

Hutt
FProabidty b visd
ocations)

Rasch
M. Arcasaitle Homas
fram METAS in 1000M)

Dirvity
Discounied Ko accessi Homas from

METAs in 1300M]

Accessibility analysis
has been researched in
the field of physical
planning and spatial
modeling for over 50
years. The concept of
accessibility explains both
activity patterns in
space and the
connections between
activities linked to
Newton’s law of gravity.
Hansen's “How
Accessibility Shapes Land
Use" (1959) was the first
defined paper about
accessibility as a potential
of using urban planning


https://www.tandfonline.com/doi/pdf/10.1080/01944365908978307?needAccess=true
https://www.tandfonline.com/doi/pdf/10.1080/01944365908978307?needAccess=true
https://www.tandfonline.com/doi/pdf/10.1080/01944365908978307?needAccess=true
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https://namjulee.github.io/njs-lab-public/work?id=2016-parkerator-flux-factory
https://namjulee.github.io/njs-lab-public/work?id=2016-parkerator-flux-factory



http://www.youtube.com/watch?v=4eQGtMEE46k
https://namjulee.github.io/njs-lab-public/work?id=2016-parkerator-flux-factory

STRUCTURE & OPTIMIZATION

https://namjulee.qithub.io/njs-lab-public/work?id=2015-column
distribution

01. COLUMN DISTRIBUTION AND THICKNESS OPTIMIZATION

Digital Structures and Material Distribution,

HARVARD GSD T —
Dte  Spreng 20%

Trie  Acmchee proct

Pt Farigotn Matwatn -

Nosa et e g, s, competation sad seshisben -


https://namjulee.github.io/njs-lab-public/work?id=2015-column-distribution
https://namjulee.github.io/njs-lab-public/work?id=2015-column-distribution




DESIGN SYSTEM & Al, ML
VOXEL REPRESENTATION

Long:https://namjulee.qithub.io/njs-lab-public/project/2017-thesis-voxel-harvard-gsd/public/

Short: https://namjulee.aithub.io/njs-lab-public/work?id=2017-thesis-voxel-harvard-gsd

summary of work flow

REMIXING & RESAMPLING THREE DIMENSIONAL OBJECTS
Use of Volumetric Representations and Machine Learning in design

Pre: Train Train Post Train
P T D T R P R TP PP R P PP PP PR PR TP PTD
Tops © e propbct Wl bkvardd G50 rasterization network
Ficks aken : independom projec
Viabsne
fotation

Rt L o ; - :
: =3 . fanking e

ABSTRACT

TRAM FRCFERTHES
e —

transformation

blending mode
smooth

el | 800 s (raecbon]

wanel by slicing
blend modes

wvouelated geametry

2 0
SiE

slice mesh with Monalith

blend A o B smooth

rendering


https://namjulee.github.io/njs-lab-public/project/2017-thesis-voxel-harvard-gsd/public/
https://namjulee.github.io/njs-lab-public/work?id=2017-thesis-voxel-harvard-gsd

Romixing & Aosamping Throe Dimersanal Objeots

Lkao af Volumetne Hepresantahons ard Machine Learning in Deskgn



http://www.youtube.com/watch?v=dOPXHhzRbhs
https://namjulee.github.io/njs-lab-public/work?id=2017-thesis-voxel-harvard-gsd

Geometry and Position Optimization Advanced Geometry manipulations

based on graph and spring model physics Dynamics, Spring, Voxel, Shader ...
Drawing block {visual programming) Smart Drawing =
) :
=

Rl v o i s s | i if = \ -~ Seman Commantar
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https://namjulee.github.io/njs-lab-public/lab/lab-dynamics-particle-simulation/rect-pos-opti
https://namjulee.github.io/njs-lab-public/lab/lab-dynamics-particle-simulation/graph-dynamics-demo
https://namjulee.github.io/njs-lab-public/lab/lab-dynamics-particle-simulation/mesh-grid-dynamics?ui=0

LANDSCAPE & ENVIRONMENT

ttps://namjulee.github.io/njs-lab-public/work?id=2015-neu-developmen

t

Addon for GH

https://www.food4rhino.com/app/numerical-landscape-utilit:

NUMERICAL ENVIRONMENT UTILITY

%) .‘,I

n



https://namjulee.github.io/njs-lab-public/work?id=2015-neu-development
https://www.food4rhino.com/app/numerical-landscape-utility

:";,_‘ = Numerical Environment Utility

s://namjulee.qgithub.io/njs-lab-public/work?id=2015-neu-development



http://www.youtube.com/watch?v=W2OQxCaVvEo
https://namjulee.github.io/njs-lab-public/work?id=2015-neu-development

Py WO v

e IR R R

Far K, axponoent.

https://namjulee.qgithub.io/njs-lab-public/work?id=2015-landbox-for-ar-development



http://www.youtube.com/watch?v=kONmD25KrmU
https://namjulee.github.io/njs-lab-public/work?id=2015-landbox-for-ar-development

DESIGN SYSTEM &
COMPLEX SYSTEM

http://www.njstudio.co kr/main/project/2016_SmallEnvir
onments/2016_SmallEnvironments.html

Idesign Patsern



http://www.njstudio.co.kr/main/project/2016_SmallEnvironments/2016_SmallEnvironments.html
http://www.njstudio.co.kr/main/project/2016_SmallEnvironments/2016_SmallEnvironments.html




Field & Particle

DYNAMICS




Field & Particle

DYNAMICS

MODELING UREAN ENERGY FLOWS
Sustainable Design Lah, MIT

COMPUTATIORAL FLUID DYNAMIS

Expesiment, Harvand G30 F "w
>

C B IEENE
| = H!E

%Y

TR FHRI, e
jusaiies |t + SR

+ B F Ao

| - h e


https://namjulee.github.io/njs-lab-public/lab/geometry-spatial-tools/fluid-simulation

Doubie-laye: Strgp Chae

FABRICATION &
DIGITAL MOCKUP

https:/namjulee.qithub.io/njs-lab-public/work?id=2015-ac-development 4 < i

Conn oty S & Wt
hitps:/namiulee github jo/nis-lab-public/work?id=2015-bending-scape W |
o v

Addon for GH

https://www.food4rhino.com/app/architectural-compiler-digital-fabrication _w\ \ B warm



https://namjulee.github.io/njs-lab-public/work?id=2015-ac-development
https://namjulee.github.io/njs-lab-public/work?id=2015-bending-scape
https://www.food4rhino.com/app/architectural-compiler-digital-fabrication

https://namjulee.qithub.io/njs-lab-public/work?id=2015-ac-development



http://www.youtube.com/watch?v=_dVc2sFNQDY
https://namjulee.github.io/njs-lab-public/work?id=2015-ac-development

NJSTUDIO 2015

DIGITAL MOCKUP
DEMO REEL

FIFTH EDITION, SELECTED WORKS SINCE 2004



http://www.youtube.com/watch?v=8CMeaudyoQo
https://namjulee.github.io/njs-lab-public/work?id=2015-demo-digital-mockup
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https://namjulee.github.io/njs-lab-public/work?id=2015-nano-micro-macro
https://namjulee.github.io/njs-lab-public/work?id=2015-nano-micro-macro



http://www.youtube.com/watch?v=1BaYViGWazI
https://namjulee.github.io/njs-lab-public/work?id=2015-nano-micro-macro

FABRICATION &
COMPUTATION

https://research.gsd.harvard.edu/maps/portfolio/c EW.BM'H hstﬂlﬂflln 2["?
evisama-2017/
HARVARD GSD

https://namjulee.qithub.io/njs-lab-public/work?id=

. Projoct Taam: Professcs Martin Bachthold, Diroctor; Sabmasn Crag, Lectuer in
2017-cevisama e 7t
e Errviranmiental Technology, Nono Mar Jorsa Luss Garca Dol Casailo,

Tiffany Chang; Kovin Hinz; Marnju Los, Zhiwei Liac; Matan Mayer; Sauwrabh Mha
re; Zach Sebold; Santisgo Serma Gorzsher. Jusn Pabio Ugane.

floa takon - compuintion design and vissalization
Sponsor ASCER Tée of Spain & Cevisama
Coordinator: ITC, Javier Mira Poidro

Production: Institute de Tecnalogia Cerdmica, Pilsr Gimez Tena, Carmen Segama
Femrando, Aroa Gercia Cobos

nstallation: Grupo an Market

Docamentaion: Fernando Garcla del Castills Lipes



https://research.gsd.harvard.edu/maps/portfolio/cevisama-2017/
https://research.gsd.harvard.edu/maps/portfolio/cevisama-2017/
https://namjulee.github.io/njs-lab-public/work?id=2017-cevisama
https://namjulee.github.io/njs-lab-public/work?id=2017-cevisama

INTERACTION &
ROBOTICS

AUGMENTED INTERACTION, HARVARD GSD
SketchHand[Development]

Date : 2016

Tpe : Acadermic profect

Class : Mechatronic Optics, Fall 2016
Prot. Androw Wit

Colisbaration : Amirs Abdel Rahman
Flaske takeon : desigs, research, and softwars develspment



https://namjulee.github.io/njs-lab-public/work?id=2015-sketch-hand-mechatronic-optic
https://namjulee.github.io/njs-lab-public/work?id=2015-sketch-hand-mechatronic-optic

s ety Sl

ot Uiyl 5200 O SENE
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http://www.youtube.com/watch?v=c2_8JMWXwB8
https://namjulee.github.io/njs-lab-public/work?id=2015-sketch-hand-mechatronic-optic
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https://youtu.be/iTyS0yUm_oY
https://medium.com/@nj.namju/discrete-urban-space-and-connectivity-492b3dbd0a81
https://youtu.be/RQDVlhbQQv8
https://youtu.be/BctlL6jQU64
https://medium.com/@nj.namju/geometry-as-data-structure-and-visualization-48bcfdea3851
https://youtu.be/po7aG2TtyBQ
https://youtu.be/h4fOgldMuNs
https://medium.com/@axuplatform/pedestrian-volume-studies-f6dfaca688c2
https://medium.com/@axuplatform/covid-19-urbanism-6c124c3af72e
https://youtu.be/5U4EmOuNmNw
https://youtu.be/NzNOON2RdNw
https://www.youtube.com/playlist?list=PLweNVwGgDKEbGYBBPoKxHdMphJW245q38
https://www.youtube.com/playlist?list=PLIyZNoxG7nmnjpc2N0SIKKSdYfi-3tE5J
https://medium.com/@nj.namju/numeric-network-analysis-post-covid-19-urbanism-6-ft-rule-de267886b028
https://brunch.co.kr/@njnamju/90
https://computationaldesign.tistory.com/29
https://youtu.be/cUsiCNE6mJA
https://www.youtube.com/watch?v=6uBtfPa8NX0&feature=youtu.be&t=6005
http://www.njstudio.co.kr/main/project/2017_thesisVoxelHarvardGSD/public/
https://www.youtube.com/watch?v=dOPXHhzRbhs&list=PLweNVwGgDKEa-IMJCC718xjyY4tPikAjO&index=4
http://www.njstudio.co.kr/main/project/2017_PoliticsofSpaceAndItsShadows/2017_PoliticsofSpaceAndItsShadows.html
https://youtu.be/KA4Cm91ZWM0
http://www.njstudio.co.kr/main/project/2016_HarvardCS109_DataScience/index.html
https://youtu.be/ZpAj1VmqusY
http://www.njslab.com/NJSLabCore/index.html?demo=4
http://njslab.com/wp/?portfolio=linear-regression
http://njslab.com/wp/?portfolio=polynomial-regression
http://njslab.com/wp/?portfolio=reg
http://njslab.com/wp/?portfolio=xor-and-visualization
https://codepen.io/NJStudio/pen/NWqaJNE
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https://namjulee.github.io/njs-lab-public/?search=vector https://namjulee.github.io/njs-lab-public/search



https://namjulee.github.io/njs-lab-public/?search=vector
https://namjulee.github.io/njs-lab-public/prompt
https://namjulee.github.io/njs-lab-public/?search=vector
https://namjulee.github.io/njs-lab-public/search

Rhino & Addon

é“, food4Rhino

- Fologt

oy,

TR .

mowit

BT oo o b et i, i b
©s 8
—_—

on Quest 3

=a

Lab / workshop

HNJSLABS PROJECT

CODE FOR DESIGN:
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njscore.js

NEM | G s pcises
njscore [
§.1.32 + Public + Published 2 manths age

B Readme B code (Bme) © 0 Dependencies

Computational design package by NJSTUDIO

This NJ-STUDIO Core library is for the lecture and warkshop of design and computation,
do notuse for preduction or commercial use,

Author: NJ Namju Lee | nj.namju@gmail.com
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https://www.npmjs.com/package/njscore?activeTab=readme
https://www.npmjs.com/package/njscore?activeTab=readme
https://www.food4rhino.com/en/browse?searchText=designju&sort_by=fs_field_rating&items_per_page=10
https://www.food4rhino.com/en/browse?searchText=designju&sort_by=fs_field_rating&items_per_page=10
https://namjulee.github.io/njs-lab-public/lab
https://namjulee.github.io/njs-lab-public/lab
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Data, D Artilicial Harvard G50 J Term 2023

https://namjulee.qgithub.io/njs-lab-public/work?id=2023-harvard-gsd-jterm

https://namjulee.qgithub.io/Data-Design-Al-for-Urban-Data-and-Viz-Harvard-GSD-public/
lab/digital-mapping-lab



https://namjulee.github.io/Data-Design-AI-for-Urban-Data-and-Viz-Harvard-GSD-public/
https://namjulee.github.io/njs-lab-public/work?id=2023-harvard-gsd-jterm
https://namjulee.github.io/Data-Design-AI-for-Urban-Data-and-Viz-Harvard-GSD-public/lab/digital-mapping-lab
https://namjulee.github.io/Data-Design-AI-for-Urban-Data-and-Viz-Harvard-GSD-public/lab/digital-mapping-lab
https://namjulee.github.io/Data-Design-AI-for-Urban-Data-and-Viz-Harvard-GSD-public/lab/digital-mapping-lab
https://namjulee.github.io/njs-lab-public/work?id=2023-harvard-gsd-jterm
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https://webzine.kps.or.kr/?p=4&idx=274
http://www.youtube.com/watch?v=1LoJiQ7gzUI
http://www.youtube.com/watch?v=vczd8TkT66A
https://computationaldesign.tistory.com/48
https://computationaldesign.tistory.com/37
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https://namjulee.github.io/njs-lab-public/nj-namju-lee
https://namjulee.github.io/njs-lab-public/project/2024-foss4g-korea/2024-foss4g-korea.pdf

