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ABSTRACT

Key words : Building information modeling(BIM) - artificial intelligence

(AI) » Embodied Carbon.

As the global demand for reducing carbon emissions and enhancing energy
efficiency continues to grow, the construction industry faces transformation
pressures, urgently needing innovative technologies to achieve higher
environmental benefits. The core goal of this project is to integrate BIM parametric
modeling and Al technology to help architects make better low-carbon design

decisions during the early stages of design by considering multiple aspects.

The research method combines the development of BIM parametric modeling
techniques and Al algorithms, along with their integrated application. Through
parametric modeling, we have created a high-precision data model that includes the
geometric shapes of the building volume. In the design decision-making process,
we employ the Monte Carlo Tree Search (MCTS) method to perform extensive
random sampling and quantification of the structural grid and the openings and
combination units of the building envelope. The results of these simulations are
evaluated based on the sampled plans' construction costs, embodied carbon
emissions, and energy consumption, and are then fed back to the initial nodes of the
decision tree to assist architects in selecting the optimal solution. Additionally,
image-generative Al and customized deep learning language models are trained to
automatically generate architectural design proposals, aiding the design team in
early-stage communication to assess the feasibility of the design's appearance and

the application of carbon-reducing materials.

This study utilizes BIM parametric models combined with MCTS technology,

Al image generation, and customized trained language models to perform random

XIX
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sampling of the initial architectural information models, followed by quantification
and visualization, providing an intuitive evaluation of design proposals. This tool,
integrating BIM parametric modeling with generative Al, not only enhances the
communication efficiency of the design process but also reveals sufficient details

at the early stages of design to support communication and decision-making

Processcs.
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- T FRA SRR EFLERSE

178 MCTS B freng B v 023 3 7 Silver % 4 GBI F 452 6 oh
BRI - i 192016 Eampe ¥ o I H R 0T - BATH 2 2 BIFR
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Selection Expansion Evaluation Backup
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Q+ mm,/m /

Bl 2.1.1 MCTS * *t Rt > Je & £ 305 L 5 H/ i Az

(FA KR e
https://www.researchgate.net/publication/292074166 Mastering the game of G

o with _deep neural networks and tree search)
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Bom 32 MCTS 03 B B KA ch- BE A2 2 * R L -
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o & BIM Hihvr H AT R e s TR S RVAKAE
PR AF S RE S AARFE RER P AP efie

T8 =X I3 Z i%jﬁ/«& >
A Survey of Monte Carlo Tree Search Methods Edward Powley % *
1
S0 R AHEE (2012)
Mastering the game of Go with deep neural Silver & 4 (2016)
2 networks and tree search
OH R R AY G R RO I RS
Mastering the game of go without human Silver & 4 (2017)
3 knowledge
£ T AR RN
Implementation of BIM Energy Analysis and Monte | Tahmasebinia F % *
Carlo Simulation for Estimating Building Energy ((2022)
4 Performance
AW EF 2 BIM AR A T & T R
FeZ ARt G Y R w  ZHEY
Beyond games: a systematic review of neural Monte | Kemmerling % *
Carlo tree search applications (2023)
5
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s BIM 2 4 1 A2 M AR ik R e

£ 8 A UFT AR ER R
< A13% 7 #-3] (Large Language Model » LLM ) #_ >« & Tl (7 3f
PR F Y 53] (Devlinetal,, 2019) c BB & EF G R{Fp LY 0 F
PR EEA AT F D e KA AT AP RFE D AL (NLP)
1% dee F 4 2 & {ofe¥(Vaswani et al., 2017)(# 2.2.1) -

/ NLP Use Cases \
Big Raw Data ol
m---E----A

= \-r —

— HAO

p— » ——

L~ | ] —
Large Language Model @j " —

B 2.2.1 LLM = #]3% = %27

Pop

(kim: ~F 7 %4

Transformer & - A4 St > d %048 % (Encoder)friz#5 % (Decoder) f =
(Vaswani et al., 2017) (B 2.2.2) > %5 B{cfisg %2@‘% e 3R ERBG &
FIRPBHEY hF PR, 2 Fa G F AR v EREA T FE 0 @
FRAANDFR AT EZT? R RIT R éé’ 4 » (Word Embedding) »

z
Transformer #-% F Ff &2 > T fEPTF AP W enF P fet T 2 B 012 F 3

Z2_Rrend @ B %o
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OQutput
Probabilities

Iﬁﬁﬁil

e 1 “
Add & Norm

Encoder Feed
Forward

7 "
— %
4 | ~\ Add & Norm
Add & Norm Multi-Head

Feed Attention

Forward 7 7 Nx
— ]
Add & Norm

Nx I
~{ Add & Norm Masked
Multi-Head Multi-Head
Attention Attention
t LU
kLk_ v, . _J)
Positional ®_@ é Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Qutputs

(shifted right)

] 2.2.2 Transformer 7 #

(% 7h: Attention Is All You Need)

~A1FE 7 A 5 B A (Layers)fe = » i@ ¥ B Bcdx 5 > § 430 it foif it

A% 0 EIR {# EEE (Devlin etal, 2019) « B4 0E K 254 5 B 5

(Heads) » iz 5f § gt b= v U 3R % JL 3 4 154 (Attention) k ## 75 51| ¢

7 e ehE & 4 (Vaswanietal.,, 2017) - & EE‘F”K B Y A sl o T
3= o)

PRl s B3 3+ 7 FPAREE 3 30 0 80 @ 03] 5 A df e g o hd % o

HiFpLF T RME < 3FT ﬁti“lfr‘ﬁ? Mg A BREE S iy ~ 4257 (Prompt)

17



R L KRR LY A ek e TR M
NEITABOFRE S FTAAZALAFOES S REANNABET F
B 3R g F 0 4538 s (Domain Adaptation) 4% AR £ ® 1 2R
BoA) o g B A 4R Y eh 4 IR (Gururangan etal, 2020) 0 @ $503] ¥ 1M
(Fr s mapiEn RO L Ear aad o

B
=1
A-
i
.
I
w0}
—
e
bl
é
~my
-l

M S AT Al AR 0 TR 2 A

1. ¥ 57 1 #%(Prompt Engineering) : #7128 - P % B o} sck 7
SRR Rdp H X AF T HADE S o R e B g
(Kojima et al., 2022)(] 2.2.3) «

Prompt

This is an article followed by a

TASK DESCRIPTION ——| symmary written in informal

language:
CURRENT TNPUT
OUTPUT INDICATOR —I In summary: I Language
. Model
Completion

8 2.2.3 Prompt Engineering
(k& cohere.ai)

2. ¥ % igq 7 24 = (Retrieval Augmented Generation * RAG) : RAG %
XA Ak i B A I ke 4
i) % (Lewis etal., 2020)(F 2.2.4) «
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Input Indexing
[ —1
,,,,,,,, Query |....... [
>
N VOU ev te the fact Documents
. Commm—

Chunks|{Vectors

embeddings

Retrieval

[ Relevant Documents ]

3% LM Generatio o i ____________ i

! Question o b \ Chunk1

1+ Please answer the above questions

‘ e = sl : e " | based on the following information : | Chunk 2: L )
: o = - | Chunk 3: "T r it :
B3z mim s g s o o 2 Combine Context  OpenAl Comes to an End: Who W ;
and Prompts P |

®l 2.2.4 RAG

(ki Retrieval-Augmented Generation for Large Language Models: A Survey)

3. & (Fine-tuning): A XA F Tzt 273 EFFY
Rt B AR R B ATV RN BB E R
{7 & 4 (Devlinetal., 2019)(] 2.2.5) - %# B »< ¥ fics (PEFT) A i
AF D E S RIATVHREANE RATES B RO ST
P B B o M i B (LoRA)(R] 2.2.6) 3" & & 2 B3 7
FA i BRYREBAANA om0 T B ERL L
LBl o BB EARN (B FF X2 R e
1848 7 /R (Hu et al., 2021) -
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Model Task-specific examples Model
PROMPT([...], COMPLETION[...]
PROMPT[...], COMPLETION[...]
PROMPT[...], COMPLETION[...]
PROMPT[...], COMPLETION([...]
PROMPT[...], COMPLETION[...]
\ Improved
GB-TB performance
of labeled examples for a specific Prompt-completion pairs
task or set of tasks

¥l 2.2.5 Fine-tuning

(k& Generative Al with Large Language Models)

h I

A rR
Pretrained
Weights

= Rdxd

|
X ]

Bl 2.2.6 LoRA
(% %: LoRA: Low-Rank Adaptation of Large Language Models)
B IAR ARG L AR E DRSS 4o 1T (R 2.2.7) ¢
- BRI FEREREZIE S SR {rILfR o

WAL S ABRIR . PR R 2 T

ML AT e
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SRR b= B S R RIS = I e

e

P Eiv i Ao e o
BRI (i HRIBEER
Prompt Engineering Fine-tuning RAG

+ BRET
- HRRE
- PRERERE

- OEHERETA
- OITEEBRYE L
« EREHHER

- EESNERAH
- REEAEHR

GRS CTE - Y 0 B AN e HaRIaid o /T b
=

BENELER
Better Outputs

+ BRI EE

B 2.2.7 f i LLM = 2
(kim: AR5 %4

% 221 LLM * jer= § &1 4

>

JB =X A f'?—"ﬁ’ /& >

Attention is all you need Vaswani % 4

1
PR R IR TS (2017)
Retrieval-augmented generation for knowledge- Lewis % 4

2 intensive NLP tasks (2020)
Wtk k4 0 gt 3t ® & A NLP 4%
How context affects language models' factual Petroni % 4

3 predictions (2020)
PR e R S A E R AR

A Lora: Low-rank adaptation of large language models Hu % 4 (2021)

Lora : = 3|3F 3 #-4] 0sFF F &

PEFT: State-of-the-art Parameter-Efficient Fine- Sourab

5 Tuning methods Mangrulkar %
PEFT : o4& ch i i »eficad = 2 +(2022)

6 Large language models are zero-shot reasoners Kojima % 4
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5 BIM # 4 1A E 2 Mt Ak e

AT A AR AREE (2022)
Chain-of-thought prompting elicits reasoning in large | Wei % 4
7 language models (2022)
R IR T S = Ao B gk 2
A survey of large language models Zhao % *
8 <3l e A (2023)
Retrieval-augmented generation for large language Gao ¥ 4
9 models: A survey (2023)
Rt R 2 2 AT WAl
Prompt Engineering cohere (2023)
R R (2023)
Generative Al with Large Language Models Antje Barth %
! r % ARET Al T F 50 Al * (2023
Large language models: A survey Minaee % 4
’ LAl e A (2024)
LLM Prompt Engineering Simplified Kalyan % 4
: L AET RS A (2024)
¥ = & Al B2 & ~ Stable Diffusion
— . Diffusion Models #H 4T #H- 3] ¢ ? 2 vk * hiF & K it

FACHA e S L ER A SEAS AT A R Bt pE e

AR 0 FRBRLE R AR oA TR AAEFT Y 0 BB

AR REFEB L ~ B R A E B BRI NFRE-HF
B LA -
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SDE Solvers
Leamning-Free Sampling {

ODE Solvers
Efficient Sampling Optimized Discretization
Leamning-Based Sampling Truncated Diffusion

Knowledge Distillation

Noise Schedule Optimization

Algorithms

Improved Likelihood Reverse Variance Learning
Exact Likelihood Computation
Discrete Data
Data with Invariant Structures

Known Manifolds
Data with Manifold Structures {

Learned Manifolds

Data with Special Structures

Variational Autoencoders

Generative Adversarial Networks

Connections with Other Generative Models Normalizing Flows

Autoregressive Models

Energy-based Models

~ Conditioning Mechanisms

‘\',»- Condition Diffusion on Labels and Classifiers
¢ Unconditional and Conditional Diffusion Models —4
"~ Condition Diffusion on Texts, Images, and Semantic Maps

| “~ Condition Diffusion on Graphs

. . Image Super Resolution, Inpainting, Restoration, Translation, and Editing
Diffusion Models | s

| Semantic Segmentation

» Computer Vision —{— Video Generation

‘n‘" Point Cloud Completion and Generation

- Anomaly Detection

~ Natural Language Generation

Text-to-Image Generation

|~ Scene Graph-to-Image Generation
]

\ — Text-to-3D Generation
- Multi-Modal Generation

"~ Text-to-Motion Generation

Applications

L J

Text-to-Video Generation

- Text-to-Audio Generation

~~ Time Series Imputation

Temporal Data Modeling _f, Time Series Forecasting
“\- Waveform Signal Processing
I\" Robust Learning
| ~ Drug Design and Life Science
.* Interdisciplinary Applications —sj — Material Design

~~ Medical Image Reconstruction

- Revisiting Assumptions

Theoretical Understanding

Future Directions
\* Latent Representations

- AIGC and Diffusion Foundation Models

23,1 SFACHD A ena 87~ 2 8 0 2 S0 b B Y I oA
%

(74 % /& : Diffusion Models: A Comprehensive Survey of Methods and
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Applications)
A A E o FACEAF T MBS E > R R EAakxs 4 p
FREATFT T A R S92 P R R B ATE R o 0 Bk 1 (PR

it gﬁ FARARR T IERE- H PP LRE c AARFAY Y 0 Bk KR
T AR 2 2 PRERFICHR A L IR o R JES 2 AN TR B
GERE o AR Z AR O 2 RBECES Y (DDPM)[100,254] ~ 5 A
#eed 2R (SGM) [259, 260] e #cA = 42 (Score SDE) [125, 258, 264] -
BEAET G Sl B E RS B S AR R e AL (RS T AT LA )

4 *‘ﬁ;&‘agmufz ARATHAE S o TRP T P ol AAp R P RILT 2

\\"’

Tipic TIEEEZ B AR I RE L o ipIT B oo

RS T BATAT T A MR o B T SBECREAI A R A G 2
KM GEAR I | R R R TR AR B R RIE TR A0 2 Bk 0 6
YoB BN TR B R R T R B A .

d.
MLLM | Set of Subprompts MLLM
........ Recaptioning CoT Planning
1 Generated
1
i__Image Assgin Subprompts

to Subregions

Optional Self-Refinement Dj

RPG (DUTS) Complementary Regional Diffusion

(a) % & iE B PRFCHAI[IS, 223] ~ (b) A R/AL R 4 cfbdciral[69] -
(c) #* LLM sdfichoal[160] fr(d) RPG [318] 2 ¥ sl p 12 ot ] o
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R fend & o
B 2.3.2 I - 3 2o FE Rt

RPG 1% 5 HCf < 3% 5 03] [200] 1% 3 iR F ket w &4 fecns 3

(74 % /& : Diffusion Models: A Comprehensive Survey of Methods and
Applications)
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(" |z,

B 2.33 fHcHEd] BT hdciB ALt B

Shape Latent

(/;(Z|X':(”]

(74 k& : Diffusion Models: A Comprehensive Survey of Methods and
Applications)

BEARFL Y RIARS 2RI L DRSS DR A%
BERC B A (ke o MAET ] S % & 1 kR R freie ko
AR R WA e e AR Bk il S - 2 H B A end SRR T 2 g
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& oo bt LLM #B4Achcalen £ 2 REm - BaTah § oM o
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Text Semantics to Image Generation: A method of
building facades design base on Stable Diffusion model
1 Ma % 4 (2023)

v 33 & B 2 & 1 A Stable Diffusion fic%) s

sss

AZHRFTTR
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- . MCTS # &

X S B R EF AHEEE (MCTS) & 2 2@ * Python F e &
A AR BRI E - PR R R AR E B
IEAEE Y  EASERWME TR CHo X B HEY PR o2 AN
AR AR A AE - PR R PR A ERET  blde 6 KRR

RN EG P PIRD AR MR FlS AR e FRG AR
s+ B E (MCTS) = 2 ¢ 5 0 %z MCTS # 3022 fi chv (7 4
ENLE - Tﬁ;ﬁg P A AR EI B ER L EA BN 2. 51
Tt s B3R G R oA MCTS F 5 4240 T &

1. Bfched ek xR A - BRPAL D S BRITER
§) F o bR T MCTS 23 0 % & & f AR 407 3

-&\% Y
E‘{__

i

(553 7 i B SR AR RORR e il R Y ol
Bl R 5 B ehphik B4

~E

2. PR MCTS 425% ¢ SE8 i B EH R Ed k= > 4 =
C RSl F o B A - BRFAE g R

MCTS 4% ¥ ki (Simulation)Fs £ - E & £ g en> 1 &
ATy mEN S EET A AR LR R E T Y

Bga, AAAPREAROREE B ARD inflicf
T o

3. e 1AM A F gl o R EARA B H Tt g
FHA Y oo o FEHCRI R B SR R P RE o Sk
BRI 5 MCTS PR3- 5 T4l it 58 T8 E 5 bl f

cEAa A A (R B8 U BE) - BrHFER-5 5

ek

27



BrgchAds SHPIRE  SLEd Y FA o RARH
FM s o R N SRR B P % AL B
+ 51 & SD( Stable Diffusion )1 # * LLM A& # % 77 4551 SD-

4. w B (backpropagation) : 1395 ¥ # & e § B (K TE I ) Bk
BEREFEEFRETH . 25 EAEF B2 22 FiEF
M ER 2 Benjp AR e B ABA IR Al Hiva
SRt o

5 ARtk MCTS izl d o % F @ - lfedd Lm
BR R o drk G o IUERF AL ERA ) T BR
%ﬁﬁ?MCTS‘;f*;B:?,"JF%“‘ﬁé°£r%il’ﬁ ’ E'Jli”’*"ﬂ’z -@#%ﬁ%\])‘
EA MR LR OMLE > P EITEF K £
MCTS :i§ 4% o

2L
5

{7~

Repeat process
for next decision

Average
Values

preferable result
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internal class RandomSampling(List<List<int>> parameters) {
readonly List<List<int>> parameters = parameters;
readonly Random random = new();
internal List<List<int>> Sample(int count) {
List<List<int>> result = [];
for (int 1 = 0; 1 < count; 14++){
List<int> sample = new();
foreach (List<int> parameter in parameters) {
int index = random.Next(0, parameter.Count);
sample.Add(parameter[index]);
}
result.Add(sample);

}

return result;

—
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protected override void Solvelnstance(IGH DataAccess DA){
Dictionary<double, double[]> value = [];
GH Structure<GH Number> temp;
for (int 1 = 0; 1 < Params.Input.Count; i++) {
1f (!'DA.GetDataTree(1, out temp)) return;
for (int j = 0; j < temp.PathCount; j++) {
List<GH Number> branch = temp.Branches[j];
1f (value.ContainsKey(branch[0].Value))
value[branch[0].Value][1] += branch[1].Value;
elsef
value.Add(branch[0].Value, new double[Params.Input.Count]);
value[branch[0].Value][1] += branch[1].Value;

158

double[] min = new double[value.First().Value.Length], max = new

double[value.First().Value.Length];
for (int 1 = 0; 1 < Params.Input.Count; i++) {
var tempSorted = value.OrderBy(x => x.Value[1i]);

min[i] = tempSorted.First().Value[1i];

max[1] = tempSorted.Last().Value[i];

}

GH Structure<GH Number> result = [];

for(int 1 = 0; 1 < value.Count; i++) {
for(int j = 0; j < value[1].Length; j++){

result.Append(new GH Number(Normalize(value[i][j], min[j], max[j])),

new GH Path(1));

1

DA.SetDataTree(0, result);
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R323 2 AHEFTRET LR (KR 275 5 H)

= . ##H (Fine-tuning)
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A3 BATESS 0 I PR 0 Sl Ak e 03] o M4 iR B (LoRA)4r R
324977 > WTREER A B BEA DRl £ FVRERAART -
LB FER AL a8l > RERIRERN LB F2F TR
¥ e R E R o

=1

AR R % 0 Llama #5735 6] 0 AARCA P 5 9,416,478,720 B %
» ¢ % LoRA 14 » Z &' Ren%fic ™ ' 3 1,386,217,472 B » 4 5 R 4otk
1 14.7% (4 8] 3.2.4) ©

B

07/30/2024 06:20:56 - INFO - _ main__ - lora_rank: 128

trainable params: 1,386,217,472 || all params: 9,416,478,720 || trainable%: 14.721187327230535
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instruction input output
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def get response sug(user_query):

# ZRYPEREE

sys_msg_sug = "{REVIEBSEEEARIEA IR - HECRIRAYEIE R 22 AHE
SEAEHEANEANBUREE, o \n "

# IR

user_ins_sug = "FEFIERETEE - RIS G SR IR BU R E ARy
PRIFILAT R > BEAERMAVERE L - AHEEEENRZER \nfkff::"

# HUSEEITAILIM

pipe = st.session_state["pipeline"]

# RHE BT ABE AR
msg = [
{"role": "system", "content": sys_msg sug + "\n"},
{"role": "user", "content": user_ins_sug + user_query},
]
prompt = st.session_state["tokenizer"].apply chat template(msg,
tokenize=False, add generation prompt=True)
# LIMAERK
st.session_state["result sug"] = pipe(prompt)
# 4OPREEIR
st.session_state["response str"] += st.session _state["result sug"]
# [EI{ELGER

return st.session_state["response str"]
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def get response_concept(input):

# fESTENEE
user_ins_concept = "MRIBELLUTMEMA: - EBRAMGEEEINERGT o STEHEEENYINE R EE
R S B AL o \nfiR:: "

# HUSEEEITAILIM

pipe = st.session_state["pipeline"]

# g A AR
msg = [

{"role": "user", "content": user_ins_concept + input},

]

prompt = st.session_state["tokenizer"].apply chat template(msg,

tokenize=False, add generation prompt=True)

# LIMAERR

st.session_state["result concept"] = pipe(prompt)

# ACEREER

st.session_state["response str"] += st.session _state["result concept"]

# [E{EEER

return st.session_state["response str"]
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def get response_concept(input):

# 5o IR
user_ins_concept = "HRASLLTHRFE  BIERSNEREET - St EFRERI MBI SR
FMIBABIORIL - \nffeff:"

# HUSEEEITAILIM

pipe = st.session_state["pipeline"]

# il A= ATETVEEIR
msg = [
{"role": "user", "content": user_ins_concept + input},

]

prompt = st.session_state["tokenizer"].apply chat template(msg,

tokenize=False, add generation prompt=True)

# LIMAERK

st.session_state["result concept"] = pipe(prompt)

# ACEREER

st.session_state["response str"] += st.session _state["result concept"]

# [E{EEER

return st.session_state["response str"]
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def get response trans(input):
# 155 TR

sys_msg_trans = "fREVIETS ik R &l AR SCF N AEEER S » Your task is

to translate the text input by the user into English.\n"

# HUSCZIIHILLM

pipe = st.session_state["pipeline"]

# R AE ST R

msg = [
{"role": "system", "content": sys msg trans + "\n"},
{"role": "user", "content": input},

]

prompt = st.session _state["tokenizer"].apply chat template(msg,

tokenize=False, add generation prompt=True)

# LIMAEK

st.session_state["result trans"] = pipe(prompt)

# LCERAER

st.session_state["response str"] 4= st.session state["result trans"]

# [ElfEEER

return st.session_state["response str'"]
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def get response class(input):

# IHOHTE
sys_msg class = "Your task i1s to categorize the keywords from the user's
input into these five categories: Building Use, Design Concept and Features,

Exterior Materials, Location, Weather. Respond only with valid JSON. Do not

write an introduction or summary."

# HUSEEEIIAILIM

pipe = st.session_state["pipeline"]

# Rr AE ASET RN

msg = [
{"role": "system", "content": sys _msg class + "\n"},
{"role": "user", "content": input},

]

prompt = st.session_state["tokenizer"].apply chat template(msg,

tokenize=False, add_generation_prompt=True)

# LIMAERR

st.session_state["result class"] = pipe(prompt)
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def get response prompt(jsonData,materials):

# fed EIEEE T BUEBAFE S R SONFE
try:
data = json.loads(jsonData)
except ValueError as err:
return err
# MIAEER AR T Bt
if "Building Use" in data:
st.session_state["result prompt"] += data["Building Use"]
# IIAMRERH 7 2 1R waE
if "Location" in data:
st.session_state["result prompt"] += data["Location"]
# IIASMER LR # F B Henat
if "Exterior Materials" in data:
st.session_state["result prompt"] += data["Exterior Materials"]
# MMABHEE RS R 2 FRGE
st.session_state["result prompt"] += materials
# MAERR ORI T 25t
if "Design Concept and Features" in data:
st.session_state["result prompt"] += data["Design Concept and
Features"]
# AR RBHE T 2 rH
if "Weather" in data:
st.session_state["result prompt"] += data["Weather"]
# GEREER
st.session_state["response str"] += st.session_state["result prompt"]
# [B{EEER

return st.session state["response str"]

47



FOOLERRDME~FE EHIFORNBIEREAT P 40T o

# BEREEA
if prompt := st.chat_input("FEIEEHUE(TRIINESRGTHIINE - Bl BIEEA A EIRREE")
# RIL(EAE A AR
st.session_state.messages.append({"role": "user", "content": prompt})
# FEITLLMA G0 P RS e B A Bl ZE i
with st.chat message("assistant"):
with st.spinner("&E&Efh, . . "):
# Y EEE A E
st.session_state["response str"] =
# Stepl: fRHIMRHERERE

response = get response_sug(prompt)

"nn

st.write_stream(response)

# Step2: fRHVIMEEEETRIS

response = get_response_concept(st.session_state["result sug"])

st.write_stream(response)

# Step3: FHERIINAOR

response = ga_db(st.session_state["response str"])

st.write_stream(response)

# Stepd: FHEERIESC

response = get_response_trans(st.session_state["result concept"])

st.write_stream(response)

# Step5: RBASBETIHH

response = get_response_class(st.session state["result trans"])

# Step6: FEEAFEEE

response =
get_response_prompt(st.session _state["result class"],st.session _state["result db"])

st.write_stream(response)

# GCBRIL AT SR

st.session_state.messages.append({"role": "assistant", "content":

st.session _state["response str"]})
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% = & Al B2 & Stable Diffusion

DALL-E - Midjourney { Stable Diffusion £ = f& % # /i {7 7 Al g B3
v R ARG s f HEfoL 8 | DALL-E:
OpenAl B 3 » it 591395~ F 45 i £]2Z Bl o B AT & DALL-E3 # &7 { 3
R 217 R A AL A ST i 4 - 22 OpenAl 5 ChatGPT
F oo FEEET B

Midjourney: £ - b= 7 Al Bl 2 + 1 & » il 3§ Discord * i ¥ o
BATHVS RAME L TEERS DAL EF OB BB {
Seh R S REF MR B FE

Stable Diffusion: ¥~ & /3t % & 3 & < Diffusion #-3| (latent diffusion
model; LDM) » & &_d 4~ £] 2 @ StabilityAl ~ CompVis & Runway & i % >
18 3| EleutherAl = LAION & #% - Diffusion #-2]3 i7" R E ¥ 4oie B4
ok Bk > LR o A RS AE NP R R F iR B
BA-FE AR £ ¢ A W] o B4 # & GitHub - Hugging Face> 7 %|*t DALL-
E 2 Midjourney ¥ it i ¥ 2 #53i& ¥ - Stable Diffusion it 43 ffic % 7 if & GPU
E ATt 0 ER A SRR R TR e

Bia 2 > DALL-E 3% # ¥ ChatGPT ¢f % {c 3 ¥ & chl i & >
Midjourney #% i % ek t4r®% £ #°5% > @ Stable Diffusion R| H B k¥
TP AVIRMA NI F L% 7 P 9w SDL5~SD2.0 2 SDXL = 2 B iR ‘o

» }3 7]“57&% B R Fjﬁ* (ClVltAI) Hip s X + 4 F rﬁ %ﬁ;&_ﬁ";"'.‘ﬁf&-
A ﬂfr’.ﬁﬁ EIENE S IF = 3 g g AT o

2024 # 7 * ¥ 2 F4kF % (Black Forest Labs)s # - & 7| % g e R 2
A4 2 B AR -FLUX $03] c i3 BRI 3 A B2 Bk 4> 1B 3

EE T

FLUX.I [pro] : i & B =344 > B 5 £ 5% 2 %3 L i L ARhB
Btk 7 BG4 o Ui A BAFRT mRehBl o ¥ 2 T L API
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I % 4r Replicate fr Falai @& * -

FLUX.1 [dev]: i 5% 24V 5H2L7 4 7 @ cnlidl o 57 0 < 204 8 -
LARE I STIPE: -

FLUX.I [schnell]: &2 B BoPrrm Ao L4 B A & A3 & % (7 i1 o

% Apache2.0 37 THE > VIEME LI AL BFREY C L TR ¥
%

F 2 oo

<k

“3\\-

$* A&7 3 * Stable Diffusion SD1.5 ~ SDXL 2 FLUX % F R3] %
17 AL BID v $H 4 2ok o

TE
-
A=
™
=
E
™=
=
i
=
o

B 3.3.1 % ComfyUI # * 3k 3+ & B & 3% iF ControlNet s B 4= 4] 4 = eh2
5 B 1 e
(B& xR d 277 5R)
12§ {7 1% 4§ Stable Diffusion i& {7 Al 3§ Bl en@A2d § % 0T 3%

FRACEAFRAFEP R PR FRICPE s R A
W d DE>G R Ko - a2 AFE T AR E SRS T LA
+%f ~CAD = % B ~ 3D model FALB & £ EFRY > o LR ARIELE
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ControlNet ¥ Fzdr4] > ¥ U4 S L Ef ~ I B &2 AFFR L@ i

ControlNet & - fé#! SR GH  BEF &P hanix 2 %] N
Picehiv 4 > A r L 4 N iEAR v HRED S B G B2 blAcd g
(Scribble) ~ if % Bl(Canny) ~ % %' b 4= 8:(Open pose) ~ iF & Bl (Depth) ~ 4 Z] &
(Segmentation) ~ j* % B](Normal) % i® 5 if i* %J r o dp A SR e B

3 A1* MCTS #£4# Rhino %% B2 T %5 Grasshopper # ¥ -
A HITL Al % Bk B > 12 Stable Diffusion i {7 = & *HELE 2 crfF & o
ZFZHO e AR EE RO ERE T Y i%—%ﬁ{ﬁ,lﬁ < d Stable
Diffusion :& {7 {4 > BB AL B2 P A RBIF > 2o B 2
B ER g AR ZR e MERAF ORI EA Y ,gfaﬁm—r O
WP P F o FAH SRR FLEPHAURL S FReE ke gy 2

At ME R FOMB R R ER o

Feor i@ (Prompt) i ZHAFRH-L2HET S Hwdh2 FHE > FE2 2 F
(Tex2Img) ~ Bl # Bl(Img2Ilmg) # = Bl ik o & * 5iF Al ~ 3 ' R Prompt
23 IBFEAT FHEAIM B ERAET R F EERTE
et BIM iz A3 AR > el FHEL > RE AP ER DS

B

(3.3.2) -
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B 3.3.2
% - FFEA R * SDIL.S i3] (CheckPoint Model:realistic vIOBAKEDVAE) »



sss

FER AIFEREARY

T2 RDEMF X AR BT Bk R 4F R B 0T BI(3.3.3) 0

e
EE |
SRR n
e realistic_v10BAKEDVAE Negative realistic_v10BAKEDVAE realistic_v10BAKEDVAE
L 2% |zz=g|sens|esse| vy | =5 Prompt CFG5.5 HEHIEE0.6 Prompt CFG5.5 FEHIEEOT CFG5.5 FEHIEE0.6
REEEN Modern luxury
ERESLERE apartment in Taipei, Rural
ural
P UBEERRE i REES I d metal
EER S srEs|am e [FRo0|  |gg. [deondmes s
 BEFESEEA | 1 pE = EENE |SH . facade, highlights T
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A RS B
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ER (BT
et a;r:ﬁfw i Eco-friendly farm
ERFH—HEER EESH i ChRarah
resort in Changhua,
swEnEEs - = %
TERSE 23 = o wood and stone Urban elements,
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ABERE 2 =E o
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s ¥
ELPHNERE
RE—EERAE Skyscraper office in
BRI BIRR SAHTE Taichung, glass and Rural
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- 1% CheckPoint Model:realistic vVIOBAKEDVAE > ® 2 3 i iz ® LoRA
Model » #Rit 39 2 & ek fdFen™ R Blo > afAR AR 2 A2 1 5
Eu &

BT 6 BRIl 3Rl RBpEAFEREHLERTL 7 7AF
B2 E-BERAFELEERGE S - BF 1% 2 F < #i03](Checkpoint
model) % #c #-3(LoRA model) & (7 b #2445 % ©

H = > & * ControlNet ¥ «-7IP-Adapter ¥ 1187k R E > &4 - 7
P R BT R B TR G AR AR A o A

Bl s % 4% 7 3K Stable Diffusion # & %% 22 Bl ifk ¥ > &2 LoRA
FooEP R R EITITE -

Decoupled Cross-Attention

‘- ‘ Image Features
g ‘ Cross
=
-

Image = D:l:‘j Cross
Encoder - Attention Attention
L J 1 v
—_— —_
Frozen
modules
X¢ Denoising U-Net Xi1 ‘
Trainable
Text Features modules

A girl with sunglasses — Text —’l | | | | | I

Encoder

®l 3.3.4 IP-Adapter: Text Compatible Image Prompt Adapter for Text-to-Image
Diffusion Models

(B % Xk https://github.com/tencent-ailab/IP-Adapter)

\4
)
Y
3

\4
X

SHGE Y AR AR T B AT ELE 6N LA
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https://github.com/tencent-ailab/IP-Adapter
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Clipspace
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Load Default
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Manager
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Bl 4.1.10 326 = & %3 2 FARE =D

B&?* LLM R RRE S %

BHRZ R E R IRAIERAMRL SIMAE > AT
7

I T 433? = m#ﬁv PREFE S AR 3.2.10 977 0 5 7 { 5 3R f2E 4 LLM
R R LY f Bxd a2 BT+ BFTF ERREFOE
R PEEEINS

@

AR Y RPRIAKTALRE FRAIL AL TR REER A

62



LLM@?]:': :

=

S“gge“i"“’ FHENF R D FFARILKTAFRAFR > T5- BIFE AL
ALFR DRAGCRARFAIRA frA LRI S v S E T AA
imﬁ?”“%ﬁ#'.'i PILRR C EE R - BAIRRAERT
Lot %%iffﬁrv BRI DL DR AR 0 2R R IR o 4 A %
FREAREA S Hend 5 RIL 0 5§ SRR Tl

5

|

F
MEZ o RER AP T RERFEHFLE -7 L ERF
R e %?%#?*Hﬁﬁﬁi*%ﬂﬁ%ﬁﬁsﬁﬁﬁ,@@
EARFHIATERAOREEIR -3 ¥ Rirx 2 L ALEFF
REHLELIF BB I EE A R H ARG 0 AER B
%’gkﬁifﬁgﬁﬂ%%$ﬂﬁ%%£*Q%ﬁwﬁ‘W%ﬁﬁ$ﬁﬁ’u
2 oMo RBES N RRA P AGE R 3 I Tl Fastiifod o e 4,
T AE T hE 0 FAARGERG - BEAS ATFE MR ek
Pe - BREYRFIE o F 0 T REREEALES 2R ARESRG
Al A F e E e A AEE FRP g Mo

@ vm\w = th =

G ™ o
oY
Ko

|

I &
&*% xﬂ#ﬁAZﬁﬁﬁﬁﬁﬂﬁ PEARRRPAEY o g R
[E

Concept: [l S i% SR RE T ALFTE o
o BERPAIE ) R R 2 B otk o 5 i E
$rehd o AIT > & Y F A E RO M R YA S a2

EEERS AR R FAE P RARE BRG] o T g

LA FLFL B FE blc » wcd A HHEA X AHF S HRR

F G Bt R B R B iR RIEE YR meg‘r i

CECE R TR R SN R S Rl T A Y SEPCO

REFIGER BB PRIt VEA R E S A RREEASF L INTZ BT

BB Rl R b R R B R Y RS Rtk ERRR
—% sl 2

,}

(34
2 1% ?%

FF e ApAE EFRFTE PRP SR HE 0 S e

63




Materials :

* A (Glass brick wall) :

WE* bF T FUE TR ARFERPEA P EARDE KN
KR G RKE RRFRFES AR ) RARRPAR o AR
o Fh Cfrat A o A - B FH AT R R IRk c X ETH
FEO B LEERRE o HAfom 1 A ARE -

o
&b

« A A % 1=(Softwood window frame) :

JPEHEIRIRGFETRBERNEA - FEFFEI TR THF-p RERE
EFARAMDERfrEBRRL cF LA MF O RELNF AP RAELE G VhFD
AN o ARK AR RIZHA T REERAR cAiEHL > F 42
FRVICFF AL -PAER L AHER TR L AIE

Translate : The creative design industry park located in Zuoying District, Kaohsiung
City combines various types of materials and uses special techniques for processing,
presenting a unique and lively appearance. By selecting surface treatments with rich
textures and colors or collaborating with contemporary artists on special products, this
building can showcase its vibrant and open-minded spirit, drawing attention from
passers-by with its beautiful scenery. In addition, the wall material used here is
environmentally friendly and meets green standards such as using recycled and natural
materials that reduce negative impacts on the environment. Moreover, the wall
material also provides excellent weather resistance, maintaining long-term stability in
quality to ensure the durability and health safety of the building. To meet different
functional needs, the wall material must take into account requirements such as sound
insulation, heat insulation, water protection, and fire prevention, protecting the
building from external factors and improving living and working conditions. At the
same time, the selection of wall material should consider cost-effectiveness, choosing
more affordable options or negotiating customized budgets within the scope agreed

upon with the host unit to lower future maintenance and repair costs.
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Prompt : creative design industry park,Zuoying District,Kaohsiung City,Glass brick
wall,Softwood window frame,various types of materials,special techniques for
processing,strongly textured appearance,vibrant appearance,rich textures,colorful
designs,temporary art exhibitions,magnetic bricks,colored magnetic bricks,enabling
users to create their own works of art,sound insulation,heat insulation,water

protection,fire prevention,durable walls,fresh air exchange system

B ERMRER EXEE - SR

Suggestion : &1 FH i i h A BB ORI & 3 =g RAZFHEGT BISTAE D AEZACERI S - SIRIE B PR SEONEME © 1L RIS
RiZME R — 8 B A REEBE WE B 5 | RRERAIE M oa R - @R F AR KT PRRRET - IRAERBRR
GRS EMNS » EEMEE . IR AT - ol DURIFY
B - i)W s R M sk & L Z 8 EER AN G RN A 62 i 2 g O BEEHE TAEZER ~ RIRIS PRANET S WS
I - {EREIESMIRM RS BBERK - MEREARGEMNRS - R
i . Wk - ARRANEA AR ERE - 5 ] EBHAthE—ANEE] it HEE 1 At N FIRERAOEEBIIR - SR B
T E Rt Y]

Concept : fiRE#fi ' ' LRIFRL ARH R - SRR TR £ ¥ HETNRIRE
(] NRSTHRBIER - 1B 3 RMBEUARITIRS M - SRITEHBXRHS TSRS -

S5 - SRR th R IR R AR A - » P PRI A= KIAME - WD HIRiRe R - e 5 MG - RERBEENDE - BRE
AR HE R AR R

WEAEIMINAETR - SNV th 2R %~ BAZKHIBEX STNREZEK - 632 HAREE . et aasd - Bl - MM R BT
RARARAYM R S35 B 3 e B U s B A B AR f

Materials :
« RIAPE (Glass brick wall) :

WEME R Shul L A=F ] AR - / 5 =] - FIFERISEEE, - X8 - AARACEMEXE - IR -

ARt BEIMRIERE . B - B L MERS - * Suitable for areas with stable climates and buildings that require natural lighting, such as commercial
buildings and public facilities. It has good light transmission, providing natural illumination while maintaining privacy. Aesthetically pleasing, with a modern and stylish design. Good weather resistance,
with strong resistance to weathering and corrosion. Insulation performance is average, requiring additional treatment to improve thermal insulation. Installation must be precise, making construction

more difficult. Both material and construction costs are relatively high.
*  BAKAEE(Softwood window frame) :

BERBR SRA LAIEREEE - Ol B4ME - RRMAEY - AMEXSEARFORMILAE - RERE - AR
EAREA - BEEBEMRE - ML - i R - ) - KEZIP - Suitable for buildings with high aesthetic and environmental
requirements. Ideal for climates that are mild and dry. Naturally beautiful, offering the aesthetic and warmth of natural wood. Renewable material, with good environmental performance. Wood has good
thermal insulation properties. Lower strength, as softwood is less strong than hardwood, requiring consideration of structural strength. Poor weather resistance, prone to moisture-induced deformation

and decay, requiring regular maintenance. Poor fire resistance, as wood is flammable, necessitating fire protection measures.

Translate : The creative design industry park located in Zuoying District, Kaohsiung City combines various types of materials and uses special techniques for processing, presenting a unique and lively
appearance. By selecting surface treatments with rich textures and colors or collaborating with contemporary artists on special products, this building can showcase its vibrant and open-minded spirit,

drawing attention from passers-by with its beautiful scenery.

In addition, the wall material used here is environmentally friendly and meets green standards such as using recycled and natural materials that reduce negative impacts on the environment. Moreover,

the wall material also provides excellent weather resistance, maintaining long-term stability in quality to ensure the durability and health safety of the building.

To meet different functional needs, the wall material must take into account requirements such as sound insulation, heat insulation, water protection, and fire prevention, protecting the building from
external factors and improving living and working conditions. At the same time, the selection of wall material should consider cost-effectiveness, choosing more affordable options or negotiating

customized budgets within the scope agreed upon with the host unit to lower future maintenance and repair costs.

Prompt : creative design industry park,Zuoying District,Kaohsiung City,Glass brick wall,Softwood window frame,various types of materials,special techniques for processing,strongly textured
appearance,vibrant appearance,rich textures,colorful designs,temporary art exhibitions,magnetic bricks,colored magnetic bricks,enabling users to create their own works of art,sound insulation, heat

insulation,water protection,fire prevention,durable walls,fresh air exchange system ° ,
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RRETFARUEYEEY BT - & LLM TA 2 2 ik
bl 2Rt F AT LY ROLARPAERT > B SR RS
B ESARASL > RIS A ok c BBERL G Yy REfe
§ kG RJE 0 A A § RN TR B RGN A S B RE AR S
BRAGER B RS PRI A R FAE P RRE £ R R e T
B BRI ASA R ESS T HlheR * wrd 4 A X R
TR HBREES Lo BT b R R SRR A gl o R
EHRUHEFT > EEAF DEF Ao AHREX 2 o 2% T P
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For @5 iE LLM Hed 18 3% 1 3 A 2 4o creative design industry
park,Zuoying District,Kaohsiung City,Glass brick wall,Softwood window
frame,various types of materials,special techniques for processing,strongly textured
appearance,vibrant appearance,rich textures,colorful designs,temporary art
exhibitions,magnetic bricks,colored magnetic bricks,enabling users to create their
own works of art,sound insulationheat insulation,water protection,fire

prevention,durable walls,fresh air exchange system

i * MTCS 2 = che BFeE & Bl4c™ BI(B] 4.3.1)4 %2 SD1.5model
(architecturerealmix_v11) ~ SDXL model
(turbovisionxlSuperFastXLBasedOnNew beta0131Bakedvae)# Flux
model(Flux1-dev-Q8-GGUF) :& {7 Al # = > ControlNet type B /F i% & BB taif
§PER 0 - BT 0509 FEE o AARPRET 3 AL AR
FAL o 4 2Bl ifdeT™ BI(R] 4.3.2) ~ (B 4.3.3) (Bl 434) -
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