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ObXHEH Changbum Ryan Ahn YR

 Associate Professor of Seoul National University

Domain Al Research:

A3 28 AL Fine-Tunin

Construction-Domain Al Researcher

Research interests

Al Engineering: 1) Human-robot collaboration in construction
Ol'_l_ = HE ui -1 ﬂ; . .
FAHSHE % 2R 2) Extended reality to enhance construction safety and

disaster responses

3) Integrated human-machine intelligence (IHMI) in civil

Al Theory: . ;
engineering
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v' “Al Winter”
1974 - 1980, 1987 - 2000

v' 2006, Hinton 1. 49|

1/1/1950
Computing
. ¢ £ {Machi /
Deep Belief Network, @214 e
Dark Era Intelligence Widrow &
7 | % 9_' Al _9_ §_l' Until 1940 Alan Turing Hof
- é |
. _ !
v 201 4I_'Ij O” — ?- = Ol I:I:I‘I i |_?_I EE 1/2/1943 1/1/1958
Neural Nets Perceptron
491 I:E,I-E_-I O.” (I)_I _/I\_ ﬁ/iltctCulloch& Rosenblatt
v 2000 -
Made by Favio Vazquez

OpenAl: ChatGPT, DALL-E -

Deep Learning Timeline

1/1/1969

111974
Backpropaga
tion

Werbos (and
more)

111985
Boltzmann

Machine
Neocogitron Hinton &

1/1/1980

Fukushima  Sejnowski

111986
Multilayer
Perceptron

Rumelhart,
Hinton &
Williams

e

111980

XOR problem Self

Minsky &
Papert

Organizing Network

Map
Kohonen

1/1/1982
Hopfield

111986

John Hopfield Machine
Smolensky

1/2/1986

Restricted RNNs
Boltzmann Jordan

1/2/2006
Deep
1/2/1997 Boltzmann

1171990 1STMs Machines 1/1/2014
LeNet Hochreiter & Salakhutdinov GANSs
Lecun  Schmidhuber & Hinton Goodfellow
111997 1/2012  1/1/2017
Bidirectiongl Deep Belief Bropout Capsule
RNN Networks- Minton  Networks
Schuster & pretraining Sabour, Frosst,
Paliwal Hinton
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ML =&

A| =at&(Supervised Learning) vs H| | =at&(Unsupervised Learning) vs 4 3fst&(Reinforcement Learning)

Supervised Learning in ML Reinforcement Learning in ML

Input Unsupervised Learning in ML

&W& \@ \

Model It’s Apples
Annotations T J

Prediction

DOG (Agent)

—
State (Action)

These are & 7
ika )
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= AFE H|H(Computer Vision)
How Does Computer Vision Work?
Computer Vision
') o000
— |y Appmmmmanes,
o Sensing Interpreting utpu
fpat device device it T What is there in image Which pixels belong to
s this a dog? and where? which object?
Human Vision
Input Eye Brain Output

Image Segmentation

f iurng Image Classification Object Detection
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Eat healthy, silly!

] Ge n e ra t |Ve AI Act like Eric Cartman. Write an essay on GO Ie

the benefits of eating healthy. 7= =
{ } synthesia

=

Bard amazon alexa

Okay, now listen up you little shits.

Eating healthy is for the weak and & * Hey SII"I
the boring. But, since you're making (¢ ‘m j
me write this essay, I'll give you Speechify

some bullshit reasons why you

should eat healthy.

First of all, eating health
you maintain a healthy w
don't want to be a fatass

No one likes a fatass. An AT R SR RS
"""Parse the list of ex and return the list of triples (date, va

fatass, you're probably I

one likes a lazy fatass.
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= Text-to-Image 44/42| Er 22l

2013, VAEs(Various AutoEncoders) =2 2014, GAN(Generative Adversarial Network) = 2020, Diffusion Models

GAN: Adversarial - o Discriminator @ Generator < / i)
training D(x) G(z) Hig \"' Diffusion
GANs / Auallty
Samples Models
variational lower bound q4(2[x) ) L po(x|2) / Mode\\
Fast
2 Sam lm Coverag

Diffusion models: il i . \
Gradually add Gaussian X0 X1 Xo| 0000 smem Z /
noise and then reverse VAES
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v" Diffusion Models(2HAF 2 &) 2020 Fixed Forward Diffusion Process

Ditfusion frocess
# o= N L
> O|0|Z| MM Process / -
\/ ) \/

.— Difhcon Model —Mﬂ —— { ¥ Motel [ — 26

Noise /\ \64) /\

CQVHOT)% Trum‘Fomner —> texd e'ﬂbed&fa,




3838 UEAS - AU EZE(LLM)
O

A O] 2 Hl(Large Language Model) € XA A 0]z 2] (Natural Language Processing)

Text Output

Text Input

Language

Model

Numeric Representation of
text useful for other systems




383 UEAE - AHUO 2 Z(LLM)

L
» A9 EH(Large Language Model)
v' 20173 Google A3 2| Transformer 28 7HEr2 LM AL 713t

v' GPT-3(2020) -> ChatGPT(2022) -> GPT-4(2023)

Annlytice
/\/ Vidhya

(e ~
. o T5 7S Gshard T5 d
Evolution of Large Language Models — ot o - OpenSonree
s o .
2020 — 2021 __ s PanGu-a labs Jurassic-1
1-4 PLUG NAVER F{ynerCLOVA
GPT3 @ . i \;_S FZ LABS YP!

Ernie 3.0 ‘ﬁ - ~ -~ G LaMDA

1967 1970 1988 1997 2017 2018 sLoom €D 510 &F FLAN o an; RIS
Eliza SHROLU XCALIBU RNN LSTM Transformers BERT Coden @ MTNLGR / \ mspur Yuan 1.0 @ Gopher @ AlphaCode

T0 (% 11-12 G GLaM @ Chinchilla

- Q ) Q Q Q WebGPT @ \
. . L)
Ernie 3.0 Tltaum InstructGPT @ 2022\ / S UL2 0 sparrow "

o~ o~ ~ )
GPT-3.5 oh GPTNeoX20Bf[( )] ————— 1-:\ y W7 PaLM G Flan-T5 .:? Bard
= - ¥ ®a% ERNIE Bot
__Sa LLaMa Falcon mTo (= CodeGen — A2 = % ~ / G Flan PaLM ¢ o
A GPT-4 LIMA AE oPT 00 - 00 LLaMA
=R PalLM 2 BLOOMZ (™ GLM =00 Ui— 11-12

i ~203 — .

BARD ‘
PaLM AlexaTM @

Dolly 2 Galatica 0Q

——-)
- o InstructGPT = |
v ghatci e OPTIML (X) ChatGPT @ GPT4 @
Fig. 1. A timeline of existing large language models (having a size larger than 10B) in recent years. We mark the open-source LLMs in yellow color.
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» IOl E(Fine-Tuning): YHFA9I(General, Pre-trained) E& -2 A 2F 2FHO|LF A EF
cOelof 48A7[ = S

—

N

4 o10f A4M 7| < (Shaper) Pre-trained model

(Horizontal, General)

= o
, g, & 2848

L nen
OprErE
ox JX |

E4d —.—7~1I °1°1 4 7|= (Taker)

=02 Sek(Vertical, Domain- _ Transfer learning
specn‘lc) -

HEY, 7168, =02 s88 X

AH AFAS




MMF QB8R 5 - 7{0{AH 0| 2 & (LLM)

External Knowledge
Required

A

Modular RAG
~

ngh Organic combination of \
{ multiple modules 3 ( Retriever Fine—tuning )

I |

Advanced RAG
Index/pre-retrieval/post-retrieval
optimization

f

[
!
'
: i
RAG |
: 1 X .

Naive RAG . < Generator Fine-tuning >
Add relevant contextual ‘|
\

\

< Collaborative Fine—tuning)

All of the above

paragraphs
T
|

\
+ «--,.________—,

_ ) ' Fine-tuning
XoT Prompt Prompt Engineering
e.g. CoT, ToT

- -
-
-

A
|

(Few—shot Prompt)

h 3
Low o < Standard Prompt )

Model Adaptation

. * Required
Low High

=X: promptingguide.ai
A7} BFE = AOLE A M

16
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« HIAE 0|0|X] QC|Q £ 0j2{ 220/ Q& YHE X510 2 &t&

=

v <|>_|7|-9_| @) x|2—|

L

o

DA sh5H 2 PHSHO] CHYFeh A Elf(modality) O|O| E

Unimodal
Modalities ©® (Q ﬁ

| Pre-train .
¥ Once upon a time,

Please write a

: Prompt : : Decode there was a cat
story about a cat. Instruction [, Generative Al Models _Rcwl[ Ry

named

Data type Jessy ...

Multimodal

% Describe this
Data
l:l:l:l:l Draw a picture
. of a cai.

Instruction /5

This is a cat.

| Pre-train
v

Result R,

structure

Instruction I

Generative Al Models

Instruction I

D |:|:|:|:| Write a song Result R
about a cal. : =
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ZFE H|IH (Vision)

+ ZEE HIHS TIOIE £70| 7| AIAHO H|3H SO[5H0f
F2 AEE |8

+ ESH HEE HM2 HDE U XH47|S 20tk Ef 2050
A 2st Aot BRI

.+ Ef 200 283 WHES 74 S0l 17| SOI3,

=20 - H=

HHH | LM(CH2 10 D2t MM DEl oS
ChatGPTL} Bing Al €2 SHZ2 HEFOI E1|0IE1§ e
= olH, 2ot EX| S2& Q15 ?éol S
CHEE C|O|E 7|8te| MA mHO0| SESHHA, 0]2{5H A|A
HO| A0 Lot 2el0] S716tR L, Z[Z0l= 0] ZO0F0f|A
O A+t I JHHO| EEo| AT US.
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v" Object Detection, Tracking, Visual Relationship

> AA|ZorBR, B, -
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Proximity Prediction with Trajectory Prediction

Professor Daeho K.

Trajectory prediction using S-GAN
i

Worker 4 Proximity after 3.30 s

/ i
o q'\.}__——-&L‘

(Before 3.96 s ~ Current) (Current ~ Next 5.28's)

&
I" Wheel loader
{

Average proximity prediction error: 0.95 meters (7%)
Future Trajectory (for 5.28 seconds prediction)

Civil & Mineral o [4] Gupta et al. “Social gan: Socially acceptable trajectory with generative adversarial networks”,

E
s v En Ting. - - . H
% P e e S e |EEE Conference on Computer Vision and Pattem Recognition (2018) 2023-01-11,12:16:03

Kim, D., Lee, S., & Kamat, V. R. (2020). Proximity prediction of mobile objects to prevent contact-driven
accidents in co-robotic construction. Journal of Computing in Civil Engineering’
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A4 MO Y & Al- ZEE H|H

v ADFEOQRMEE| A|AH: |Q ADFE 744(DSC) MH|A

& —_. -
=/ mhads B | l <l
¢ Ea I U e

= =3 2 e =
Q|X|7|Ht ObF 22| 2 Qord/etE 2LEE
Platform o Platform 1.7599945068
QUHHA/ER A 5 7 A HEY T SHH/Z W ALD A0 a
ABXA FY FA merEsEE A8 BaAD Aol 2.3000030518
AT 23 55 B5/E3 4

OV ES

(2/E%, Z2E AM) 1 éDI-E
|

SIX[7 It ALS 212 C2(3) Bz o BN ILS

Platform

oy RIIRI/BS
232 0I9l 2ol
ZA AN |2

2 J|E

Al7} BFE L AOLE 744

Platform
YUEERCHY XY
(R, X H258
AZEeF AL O|2DE
(3D Mapping)

orxipe) 9 BH A8 47

£ https://www.youtube.com/watch?v=6JLwqsH8ssU
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v obg ¢4l -HZLE A4}
S v S{RFAHQ _FHAE A7
22 = (Precision): 0.85 ~ 0.95 G A8 -HAE 20
] ision):
SHD Dataset [8] SHEL5K Dataset with 3 Classes
Class Precision Recall mAP05 F1 Precision Recall mAP0.5 F1
Helmet 0.9559 0.9162 0.9162 0.9356 0.9402 0.8858 0.8774 0.9122
== S H2 st
al 17,4691 & 384U % 32,1174 3%
h 99.6% 99.9%

Table 2. Performance Assessment of YOLO models.

Measure YOLOV3 (%) YOLOvV4 (%) YOLOV5x (%)
Accuracy 8212+ 0.12 87.77+0.14 92.00 £ 0.21
Precision 85.78 £ 0.28 90.63 +0.10 92.44 £ 0.1
Recall 81.87 £ 0.17 86.78 + 0.21 89.24 £ 0.28
X5 v 2EE F7H A 2t 2ZX| OHIE |3 ZA]

F1 score 83.77 £ 0.22 88.66 £ 0.16 90.81 £ 0.19
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le+12
—
(0]
4
=
]
Qle+10
.B ViT-G/14 gh
m FixRes ResNeXt-101 WSL R o
3 Xceptiongy ¢y
o lets
N
n
- L.-r
8 le+6 Dropout (ImaQb"ét‘*ﬁmfgixb“;I = @@:‘ QA AG
G -
it LU (NORBJ o -
[1+] ‘{1"‘ 1 oM mgﬁ {4 q}'
S da GnoEr 0L W R qAn dudy
Dataset  Image  Object Description Size e g2 o o
The 15 classes of objects in the construction site 1920* 1080 th (]
SODA 19846 286201 including four categories of workers, materials,
. and other
machines, layout are annotated.
MOCS 41668 222861 T.he 13 cle?sseslof moving f)hjec.ts (worker and 1200%-..
mobile machine) in construction sites are annotated.
0 2004 2008 2012 2016 2020
Collect 10000 images of 10 construction machines = =
ACID 10000 15,767  and annotate machine types and their corresponding ~ >608*608 PUbIIcatlon date CC BY Epoch
positions on the images. !
Special dataset of 1330 images for multiple PPE
CHV 1330 9209 classes considering actual construction site 608*608

background.

Training cost in USD (log scale, inflation-adjusted)

sk& H|-8(2009 - 2023)

Estimated training compute cost in USD: using price-performance trend
Regression mean (0.51 OOMs/year) ® Data

mmmm 0% Cl in regression mean

$1M

$100K

$10K

$1K

$100

$10

$1

$0.10

$0.01

$0.001 .

22 S o ot g gt 9 o g o g o

of S

s

Publication date of ML system
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= Generative Design - 7| = Parameter Tuning 7|4t A}&2t 7| H

SOLAR GAIN ¥ I
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B 7

orer0|El &4, Parameter Tuning O A1l At=A/d (Rule-based) O] A1Ql MEH(Select)
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» House-GAN, Building-GAN: GAN 7|HF 2{|0| 0} Al Ad

v S8 EAlE O EE B, 82 235 3D BREE HE/ A

House-GAN Demo Building-GAN: Viewer

Camera Options

\
\
& .\( v, . G
g @
B X e
NV /
N/
L=
-
" To Definer Generafy o5 A e avaa cat A ¢
B viving Room B «Kitchen/Lok Bedroo Bathroom 2 3 X [— | [
B close B corricor B touncry Room g penerate Screenshot Export 520 % 410% 1140 m? 4671 m? = --_

[House-GAN] [Building-GAN]
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= Hypar.io: HAE E 3D BIM 2H!

Hypar Al - Mixed Use

Y PAR

Frompt =
the podium is three storles tall with retall
on the first floor and parking on the second
and third floors. There is a U-shaped
residential tower above that is 10 stories o
tall =
-
» 1,172.6 m?

Ameve aiey Arrvevee (o e
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= NeRF(Neural Radiance Fields): 2D O|0|X| & 3D= H=

v' Date Released: 2020

=INPULIITIdZES

Figure 6: Partial set of pictures for NeRF Figure 7: Execution of NeRF from the pictures

“T

NVIDIA Instant NeRF NeRF-to-BIM: NeRF > Semantic Segmentation

DA

1 2
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= CHRIES LLM ¥ L7 (R&D) &5
+ B o3t FA|, HE 2Ot WOl ALY

0N
N LLAMA 2

&
i

Biomadical Image  Biomedical Text

§‘-’}/Biomedicine j—" Finance é Law

473 63.4 38.5
SRRy AR """"""_";B;o—dmbergGPT
44.2 MedAlpaca 35.

34.2
58.6
417 57.6 LexGPT
General Adapt General Adapt General Adapt

LLM DAPT LLM LLM DAPT LLM LLM DAPT LLM

ZX: Cheng, D, Huang, S., & Wei, F. (2023)

AV} FE= ADFE 74 43




3838 UEAS - AU EZE(LLM)
i

= LOQ=Sset LLM

° I_ |_ a VA_ M e d ’ M e d _ P a I_ M 2 Can you write me a report ?naly%ing this <ihest X-ray?

Visual input example, Biomedical image:

User What is this image about?

LLaVA-Med The image is a coronal view of a computed tomography (CT) scan of the abdomen and
pelvis. It provides a detailed view of the internal organs and structures within the abdominal
and pelvic cavities.

User What is abnormal about this image?

LLaVA-Med The abnormality in this image is the presence of a large left-sided pelvic mass. This mass
could be due to various reasons, such as a tumor, cyst, or other growth. Further evaluation
and tests would be needed to determine the exact cause and appropriate treatment for this

Findings:
+ Devices: None.
+ Lungs: No pneumothorax. No substantial pleural effusion. Lungs
appear clear.
+ Cardiomediastinal: Normal heart size. Mediastinal contours within

abnormality. normal limits.
User What is this image about? = Other: No acute skeletal abnormality.
LLaVA The image is a medical illustration showing a person’s internal anatomy, especially focusing

on their large and small intestines, stomach, liver and kidneys. The organs are highlighted Impression:

in different colors, making it easy to identify each organ i No active disease seen in chest.

What is abnormal about this image? 3
As a visual Al assistant, I cannot determine the specific abnormality on the chest X-ray " Y
based on the provided image description. The image description mainly focuses on the

i Enter a question here
organs and their colors... hteraquestion e

EX: Li, C, et al. (2024). PalM 2 =%: Singhal, K., et al. (2023).
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= EHQIEet LLM AZLIHE (R&D) =& (&
Generative Al in Healthcare

Patient Engagement

Front Office AIS 225101 SHRFQ| AFEjOf Of =

228 A7 YEE HBSPL, B
Ap7 ApA9 7 2o B AT
o2 HOjStEZ £8.

() MEMORA HEALTH

Authorizations

S 245515t 1,
A

= &5t 25t
o

Prior

Back Office

af)

Documentation
O|AfLE O] 2 2I0| 2tR}QFO| 4f = 2F
22 M E2HEE z*i*ﬁfﬂ k=1
X422 FMelst= 04 EF.

=® eleos /A Ambience Nabla

Coding

=l

o 0| Y S
of, & st
7

Smarter i decoda health

A5 - AU 2 ZE(LLM)

Care Decision Making
e 2| = HIojH =
g A SHI 71 ;‘4%*3* Z| =2
WE = HA

Hippocratic Al @ GLASS
Revenue Cycle Management

AT X2, 2 23
2 2|xi5ksto] o| & 7| Bl 4ol

(O Athelas @AKASA . adonis

EX: https://www.sequoiacap.com/
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Generative Al in Construction Management
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B Save ComversationLog

can you show me all the pumps and their attributes?

ChatGP
d

T: A1 have found 1
5. E

awe

do you know where | can find the specification for
pump 145697

CFE  ChatGPT

Figure 14. User Interface of VA Prototype: Chatbox (left); 3D Rendering (right)

EX: Zheng, J,, & Fischer, M. (2023).

Stanford University
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The earliest mention of artificial intelligence in the

New York Times was in a February-19-1950-
November 1950 article titled “FhinkingMachines™

ATy o Y vk “‘Revolution’ is Seen in ‘Thinking Machines.” The
horse — zebra article, by Waker-Sullivan; reported on a meeting of
the Ameriean-Asseciationfor-the Advancementof-
Seienee; where a number of scientists discussed the
possibility of creating machines that could think.

Prompt: A man smiling
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Augmentation

A 1 Replace human intelligence with Augment human intelligence
aWS GltHUb @ reddlt artificial intelligence.

with artificial intelligence.
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