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Executive Summary -
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Can Generativa Al bs Harnessad to Help Designers 3D
Print Functional Product Desians?
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How does the Developed Tool and Ussar interface Assist
Desiagners?
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How is the Conversion from ZD Images t0 3D Models and
Prototyping Achieved?
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What Ingsights Were Gained from the Exploration of 3D
Printing Technologies?
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Limitations and Future Outlook
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Project Introduction —
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Motivation PE—
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Reader Guide —

Chapter 1: Exploration in User Interface
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Explaration in User Interface
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Chapter Introduction —
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GPT 3.5 / GPT 4

inMuerices

Al-Assisted Design

Stable Diffusion

Open Journey

Dall-E 2

Midjourney

Final Dasign
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Al Models Deployed —

Generative Al Noc

What are the generative models we deployed?

s
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1. Stable Dffusion:G-uoe DIiff vion s 1 conaeties mmcdal frat wses o diffasion praccs: t
JENECITE IMEGes. 1T 5 Kocwn or ts atab tv &9a 178 abhiTy ta qetarats “igh-cus 17y Imsneas
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Why do designers nesd these modesis?
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HOow can designers uss these modesl
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GPT Maodel

What is the GPT model, including GPT-3.5 and GPT-47?
Geraribve 2one ngivingg T amean (EFTD w oo bppe of S ol cosapee by Doinds “ar
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Why do we need GPT in the Ul interface for this project?
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- Automation and Efficiency: ~h: SFT mindzl con take aver nutne siac, foeisg
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How can designers use the GPT model?
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onirolNet?
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Why do we need ControiNet in the Ul interface?
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How can deaslgners use ControiNet?
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User Interface Evolution —

Why we built the user interface?
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Development Process
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Stage 1: Initial Desian and Date Collection
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Stage 3 Enhancoment of Chatbot Functionality
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Offer diverse lamp-related ideas Condense uld idess Lo produce
to spark creativity. fresh, axciting prompts,

Shift the fucus of the current prompts.

Plaase Input the selected prompts In the designatad tiekd for Image
generation or for the enhancement of the prompt

Generate Images

(Command/Ctr| + Enter)

Boost prompt quallty to make Cregale images using the
the larnp design pleasing. prompts pravided
attractive, and 3D-print friandly,

e DT Rt et M 1 v s roarvaeian it
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The prompts displayed withinthe ¢ . 0 1 Cagreall
intaractive. By clicking nn these prompts. you can directly copy and
paate them Into the deelgnated prompt Input flslc

Ty Click

Anricd: Cocecrirl,. 1 Rav iy Bober= repdonts Teon Seaewh L 2ee s “weds e sherrser sv=creciend L2000 " wids e

Upon clicking the prompts displayed in the grean roundsd rectangles.
they will be aulurnatically bansferred intu the designated input field.
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Generated Imaga
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Refine ynur design by providing now
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Grenerated Imosoes

3d printed lamp, blg bulb, Ocean-Insplred lamp
simple design design, clear background

glass lamp design, modern cubic lamp design,

wireless solid whits backaround

metal lamp, big bulb, rustic wood
minimallstic, art deco log lamp design
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Stage 5: Final Design and Simplification
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Generative Al & Tangible Products
Human-AI Design of 3D-printed lamps
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https://doi.org/l0.48550/arXiv.2204.06125
https://vvww.midjourney.com/

User Interfaces and Image datasets

These are the verslons of the functional Interface reposhory,
aencompassing the code, imagses, and prompts data amassed from all
generative Al madels utilized throughout this praject

Ul Interface repository versions:

Without Midjournay:
hlps:f<ogel st apefThe most slable ong)

With Midlourmey:

bitpss v clinnaliza.onr
htps:Stelffacshzand
hetps Szlcob.esbh.app!

Image and prompt datasets from Stable Diffusion, Dall-E 2, Open
Journey and Midjournay:

s clocs neanle cordsimeadshon . f
ol CRINyFAIW a2 20PN YL AshCehpwShar S Sxaml KelWedldandit?
LSR=2Raring


https://4cqeb1_,csb.app/
https://www.dinuoliao.com
https://tqlf6o.csb.app/
https://6zldcb.csb.app/
https://docs.google.com/spreadsheets/

Prompt optimization study datasets

This encompasses the data, the analysls program complete with Its
Python code, the testing platform, and the generation interface, all used
for the prompt gptimization study employing GPT-4.

‘Prompt Optimization datasets ( Images, prompts, score)

hatps:yrdoss.araale.cormdspraudshossisy 1-
dppwe TOF EXBI 1Y Fleidl D3 VeDUPIEOY WU D T el asp=sauring

Prompt Optimization analysis program code

hrtpsy/fonlaa esmarch.oroglecan
drive/1EV2ATH DeNfbXwmaBESNKDACEICLE 127 asp=31aring

Prompt Optimization image generation Ul
hlps:/Cidmkicehe oy

Prompt Optimization rating system Ul(scale of 0-100)
Nezivaal hy atpay S danrocshanny”
Frimcan ImyattpsfG8fhev.cznzany

.

AligrmenthtpsfZiughl .csb.aap/

-
o
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https://docs.google.eom/spreadsheets/d/l
https://colab.research.google.com/
https://0i2mki.csb.app
https://lduqzo.csb.app/
https://68fney.csb.app/
https://9iug51_.csb.app/

LoRA optimization study datasets

These Include the testing platform (such as the llke and dislike test)
along with its code, the chasen images based on human (taster) ratings
in terms of desirability and aesthetics, and the images accaompanied by
the prompts we used to train the LoRA models. We also present the
final results of the LoRA model and the stable diffusion utilized in the
ultimate human rating phase, where we examined whether the LoRA
model could produce significant differences.

LoRA training plictures before rated(405 Images)

htps:Sdrive qana 2.comiddve)
folzars: 1y=<YrYral/ vXBaras Mankn DR INZINTo?usn=skaring

“like/dislike" test for 405 images datasets (170 result)

Dezicz ol tvitps:fdocs.gozgle conssproadshaets)
d;” 25guwdKwlBCYGT 2065Te uvwdlauSalxs v 16GescA edifusp=shsiaQ

Visue Acpes moph psy docs ool conayspr cindshen s
cl e mBwes ayCxDnk sV OR Feteyhh ThE = DV 7 S5 0w/ et 2uan - shanir

LoRA test “like/dislike™ test

Dezizal meatps//nijascscaps
Visuzs Aspeziinghtps)SorardiossEace
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https://drive.qooqle.com/drive/
:https://docs.qooqle.com/spreadsheets/
Appealing:https://docs.google.com/spreadsheets/
https://m4tjos.csb.app
https://pxsndx.csb.app

LoRA training pictures and prompts for desirability

https:/drive.goegle.comdrive/
loivors! THuSJIXSAIETs TnlxhAQLwEdLTgwFDX Dd?usp=sha Q

LoRA tralning pictures and prompts for visual appealing

httpssSdrive.gonga.nom/drive)
fozers/1kAHSRwd i102). 30020 kw20 EX aw?usp=shz-1g

LoRA examination test “like/dislike” test rasult (1/0 rasult)

J
N w

L .lblllly 'I"”"uus,wsi':ull.r.u. .ﬂhﬁJLv.Jl'.lel..ﬁIﬂx\ngt wl,a

- ' P

Wisual Aprealing (1 00image) s/ nacagonglecomspresdshaets)
o TullbX T e NdDYyrwwhr8GIROK &7 W EAkzm 3WEKY 2P asp=shaing

LoRA test “like/dislike™ test result {like rate for unoptimized and
optimizad dasign concepts)

Doz Lyen s fdoss goonle codspn cadshon Lsy
o 2 INBds STTERECS TULE3rk 2 28 el A0 CEF Ko Bx W edit e s shanrg

Visuzs Appes inghrtpsySdonsgnagle.camysspraacshesss s
/T neAnz8froe” WO T-iHerFoXKR 331et3CEILCGFF .G
edit#Qic=1E02953478

o

Shi ma -5 B = aned e . f oda .9, . ok 3a e L 1 MM e
image 1-00 are optimized with LORA, and Image 51 =100 are

. samavive Boansss el a™ I . !
:,“:’:'.::v 14 “lad) | ,'l...‘ - L "]'«!’.n",): | o
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https://drive.google.com/drive/
https://drive.google.com/drive/
:https://docs.qooqle.com/spreadsheets/
:https://docs.google.com/spreadsheets/
Desirability:https://docs.google.com/spreadsheets/
Appealing:https://docs.google.com/spreadsheets/

LoRA test “like/dislike" test result (like rate for unoptimized and
optimized design concepts)

Cosirabiliehlas:) fur veauaale cormydriveslolders/ TCUD LaZhrr cAd
R dwhed T LrilWidnebYusp-diive_ing

Vistal Apaealing htps o vennanle.car foriva
falclers 1 olFjvardOC LTy Ky =8- Lo DeCdl >?uap=drive_lir ¢

LoRA test “lika/dislike” test result analysis program code

LCesirabiliy:hlasSfoolibresee caogosale.somtdrive S TadZ224gRkyY
wirldwoa 122 NEBarCz | Pusp - shan i

Yiseal Apeealing htsfnacs qondle.comspresdshaet sy
A1 noKnaB 6 N0 -idemFoxiKig S31eh 2031 DOF=udbe!
2w Qid=1555502472
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Desirability:https://drive.google.com/drive/folders/1
Appealing:https://drive.google.com/drive/
Desirability:https://colab.research.google.com/drive/1
Appealing:https://dpcs.gppgle.com/spreadsheetsZ

LoRA training & LoRA generation settings

This Is the set of tralning conflgurations we applied to the LoRA model,
as well as the settings employed in stable diffusion to activate the LoRA
maodel.

LoRA training settings

Train batch size: &

Gradient accumulation steps: |
Epoch:

Regqulatization factor: |

Pretrained model=rinwayvim Jatanl=arision-y -5
Resolution: 512.5172

Leaming Rate: (0.0001

Mixed Precisian: f216

Save Precision: fpl1G

Shuffle Caption: Fu 2o

Keep Tokens: O

Caption Dropout Rate: C.C

Caption Dropout Every n Epoches: (]
Caption Tag Dropout Rate: N.0

Colar Aug: Fa =&

Flip Aug: Falze

Face Crop Aug Range: Yor=
Random Crop: =alse

Token Warmup Min: 1,

Token Warmup Step: 0,

Is Req: | «luue

Caption Extenslon: .1x1

Image Num Repeats(Steps per Images): =00
(FiquraS7,
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LoRA generation settings

LoRA waight: C.2

Sampling mathod: Culur u
Size: b 2512

Sampling steps: 22

Stable Diffusion Model: v~ &
(Fiqurahs,
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