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1. Introduction
1.1 Purpose

2 A= 3D 2t Ais M4 AlAE GenRoom Al2l AT EYNH @ 2ALE & Ml(Software
Requirements Specification, SRS)0| Ct.
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1.2 Scope
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ANAE MAEZ
- D= BHXI 3 2:JSON
- 3D24:GLB
- ZBZ EY:Unity DI 3D & &

Input Module2 User Interface(3.1.1)2t Functional Requirement(3.2.1)2, LIHXl S&=2
Functional Requirement(3.2.2~3.2.4)2 J| = stC}.

1.3 Definitions, acronyms and abbreviations

20 &9

GenRoom Al 2 IZ2ME A|IA FA AN J|BH3D
A S22t Ats M8 AIAE

Input Module MEX XA LSS 20t HESHE
TETE-HEHOIE JSONS M45te 28
UIZ Z&H6HCHFR-1)

Positioning Module Input Module 282 BIE 22 JI+ 2
| Xl (position), 3| & ( otatlon)
AN (scale)E MY-HAS-28Hot=
2 S(FR-2)

3D Modeling Module Positioning Module E& = HIE 22 It &
3D Mesh I} S MA-AZ5l= DE(FR-3)

Generation Module Positioning-3D Modeling Z 12t(JSON +
Mesh)E Unity0ll BHX|-8lH & ot= 2 &(FR-4)

Layout JSON 2Ot B Xl 82 E &2 JSON.room_type,
room_size, atmosphere, furniture_number,
objects S 2 &

room_type gt & (0ll: BedRoom, LivingRoom)

atmosphere gt 2 J1-EI0H0I: Horror, Modern)

furniture_number B Xl CH& Ot ==(& =)

Module Interface JSON =2t =08 = ¥ 3HE JSON.
SI-1~SI-30{l &2l

Bounding Box (BB) b0t Xt KlotE M S A. X
& &-Collision £ & -Mesh AH Y XS0 ALZ

Mesh / 3D Model Jt=*2l 3D J1at GOl &

GLB Binary gITF & 42| 3D 2 Ot

Collision S I+ BBl RILIH S 2 HXl= AEH. Edge
Contact( =)= ol &

Wall Attachment Jb=t 8t SO0l & Hojl Z&-H2E BRI AFEH




1.4 References

REF-1. IEEE Std 830-1998, IEEE Recommended Practice for Software Requirements
Specifications

REF-2. Google, Gemini APl — Generative Language

REF-3. DiffuScene S, Scene Layout Generation &3 -1 &

REF-4. Unity Technologies, Unity Manual — GLB/FBX Import, Runtime Scene Loading
REF-5. GenRoom Al, JSON Interface Specification (2 & A 3.1.2 Software Interfaces)

1.5 Overview

AR NAH R L BN SN &3
R 2% AAE F2)|s L Z2HE MY 22 89
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2. Overall description

2.1 Product perspective

GenRoom Al= AIE XS] XAIHN L2 Soll &L S22 & 2 (JSON)2t*3D
Mesh(GLB/FBX)E At= Aok, Unity 2t B 0lA 24 & 3D &= H3ot= AIAEO0ICH

JIZ B XX (Procedural) & M4 A= HoHA A0 et BHEX0l 200 S 4 UD,

S Unity BIXI'= Al2HE 240] B20] ECF GenRoom Al M A S A9 Zo|M T} DS
SmoN TOIEOS ZE S0l BIEEIIE B ARl 230NN B8 e
Al BAS 22 & U= B0

Ol AIAEI2 4J1 2 =2 ModuleZ & &4, 2t Module= & & 3t

= HIOI[—H Outpute &
A= G0 CH2 Modulel Input2 2 AFESHA S CH JIE0 2E & U
4)

= LLM, & B X

Al(Respace ), 3D Mesh & & Al, Unity Engine= 22t AtZ3dt= 4 o| ModuleZ 4 &I
A0, GenRoom Al= Al EE S 112 2= 202 AF=2oHX ¢2=0
SHA| S5 BH US
Input Module JSON &A!I-0I0I& EFY-2F== room_size S
g Mg &85 (FR-1.6)
Positioning Module S.Hi& 2tE, BB Collision, Wall Attachment,
b 4.8 37| 22 HEH BF
(FR-2.2~2.6)
3D Modeling Module Mesh A H 2 -238H0| Positioning BB2 J1 Gt
a4 2l (FR-3.3~3.4)
Generation Module JSON Xt E 2F Mesh 1:1 OHE! BHXI, =& 2HE
212 (FR-4.2, FR-4.6)

2.2 Product functions

= 22 ANEXN 2O MBS JIssS H2etl AR RFAIE2 M3E Functional
RequirementE [+ E L.

ID INE=PNIES gg s 2 @PALE U=
PF-1 A = Input FR-1.1, FR-1.2, Ul-1 Must

g Ot2-HoH-30 2F

S
PF-2 2= Z4 0 room_type, | Input FR-1.3~FR-1.7, SI-1 Must

room_size, atmosphere,
furniture_number S
JSON 4 4

PF-3 b= BH X Positioning FR-2.1, SI-2 Must
SHEERX-ZHE-AHLY)
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PF-4 BiXl 2t 25- 28 (H Positioning FR-2.2~FR-2.6 Must
2l =t Collision ol &, I+
=g 30| &

PF-5 J=€ 3D 3D Modeling FR-3.1~FR-3.2, SI-3 Must
Mesh(GLB/FBX) XS
M

PF-6 M4 Mesh2 3D Modeling FR-3.3~FR-3.4 Must
A0 -2 e S Positioning
BBOIl ¢ &

PF-7 Mesh 284 AT Al 3D Modeling FR-3.5, QA-3 Must
Default )t 222 X

PF-8 JSON-MeshE Unity 0l Generation FR-4.1~FR-4.4 Must
HHXIoi 2t&d= 3D & &=

PF-9 Al M4 ItH ol Al Input (Ul) Ul-3, QA-5 Must
&8 & OFLH BIFALKT E Al

PF-10 | 2= 2+ JSON I+ 8 BE= DC-2, FR-1.7, Must
N&E-&8G FR-2.7, FR-3.6

PF-11 2x2E QE-API 2F Al Input, & 2= FR-1.2, FR-1.5, QA-8 | Must
AMAE SE S0l 2F
OHLH

PF-12 | =& 3D &2 Dt 2t Generation FR-4.6, QA-6 Must
SH g A2 2

2.3 User characteristics

-GenRoom Al2| = AFSRHE 2 E-8 HIZ0 2 AIZHS SXEHI] 01242 2T HY
oW X0l T

e S5

=5 B2 A2H0I 220l JHSE ALY 224 RIE

Unity 1S | Z2 — ® BZ-0I4 import s, D2 A2 ES B4 0yl

3D 22 RF M o2k HIEHE > Al A Mesh 22

TR K@l 2421 M5, JSON 2 BHAS DS A8

oIth MBS Unity #1 0 Al SAl 2& Jts 8t GLB/FBX + BHXI € 3D &

Pain Point BHE R BT, O A A B, 3D R HIE Al

2.4 Constraints




2.4.1 Technical and Architecture Constraints

ID Xl ef 22 DC/IFR

TC-1 2 2t 0O0IH 82 JSON IH B AFZ ST DC-2

TC-2 2= 2t JSON2 UTF-8 el2d = MEH Cl-1

TC-3 Xt OI0IeH= JSON, 3D 22 2 GLB-FBX &Al= &6t DC-5

TC-4 Positioning Module & 3D Modeling Module2 Python2 2 DC-7
&St

TC-5 Input Module Ul 2 Generation Module= C# (Unity) 2 DC-4, DC-7
&St

TC-6 Generation Module2| £& A&l 2 UnityE ALEStCH DC-3

TC-7 St FRINUE 250 Y MItEX =2 =2 W2 DC-6, QA-8
el Z=0

TC-8 APl Key-01Z E32 AA IEW “SoHA 210 88 Ha QA-1
S22 Zelsttt

2.4.2 Performance Constraints

ID NI A

PC-1 3D Mesh 101 &d Al2t <32 3.3NFR & X
PC-2 2 BH X S E 138 - A2t <22 3.3NFR & X
PC-3 JSON-Mesh S& = z21& & =8 <1& 3.3NFR &=

2.5 Assumptions and dependencies

2.5.1 Assumptions

ID Assumptions

A1 | MEXHEES HHE &d)s AE X2 eI AE = ZE0
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A2 | 22 APIKey-01Z E22 A

A-3 | Unity Z2 X E = GLB-FBX importJ}t Jt=8t & E{ 0l Ct

A-4 | Input Module® LLM2 JSON ==-1t4 Jts¢t iz SE8tCh

A-5 | Positioning-3D Modellng Al= S AFAPIZ OIAl JOtsotod, THEl Al JSON
Ol HI0l A(Sl)y= = XIS C (QA- )

A-6 ZHJSON It M& ZZ2 0 AJ| A&H0l QAT

2=
A-7 | At Xt= 1.6 Usage Scenarios(SC-1~4)2t R AFSH HAXN THHN &4
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2.5.2 Dependencies

ID O|E 4t ANE 2= =g CHAl Ots
D-1 | Gemini APl (£= SS LLM | Input X+ et 0f Ihs (QA-7)
API) SN OZTE
HEES
D-2 DiffuScene S & ™ il Xl Al | Positioning b= A2 M4 b= (QA-7)
D-3 3D Mesh Al 3D Modeling Text-to-3D b= (QA-7)
Mesh &4 &
D-4 Unity Engine Generation aD & =7} (DC-3)
i & - X
D-5 Python 3.x Runtime Positioning, 3D | Al H&E He W
Modeling H=s-dE5 23 CH Al
=X




3. Specific requirements

3.1 External interface requirements
X2 GenRoom AlJt QI 2(AFEXH-GIEOf-Et AT EQ0-SAl) o FRgE
2 N

=2
CIEHHIOIA S &E 2 &L, Input Modulel| AFEXF QIEHIOIA, 2F 2t JSO
sS4 7H(Cl), ot =0 K7 (HI)E L& stit.

3.1.1. User Interface
Input Module2| AFE X CIE HI Ol A(UheE & D18 & HIOI Xl UIZ M SSHCH 2 A4 &
SHIC XA g8 Saez, 23 SH|(Input Stage) 2F M4 A & H (Generation Stage) &

tHOZ A detlt.

UI-S1. Input Stage (& -2 0| 0t= &2l 3tH)
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3D 2 WY FdLct

(Ul-2.1,2.2 Ol Al)

S PAE
el & |sD2e MM zUUC

%25 3022 M0 2RIAUSLIC
2469 | Must

= QLPALE
=15 %3 progress bar (0~100%)/“2/5 2 & M4 22" Text
A I = 2 E Ot =/ 8 Ot 2=, &M Jt+2l A2 progress 2

3.1.2 Software interfaces

25 2t U0l w2 JSON It 3EHH(SI-1 — SI-2 — SI-3) 2 H2letCt 2 2
UTF-8 ¢I12 &, =& JSON Xl &4lS HELH

a= &

JTER=SRes genroom_si1.json, genroom_si2.json, genroom_si3.json

HE X {WORKSPACEY}/data/ ('8 Y+ GENROOM_DATA DIRZ & &, J|2:gt
Jdata)

S MO 2 Module2 Ol M S Y S 12 7l =2 20 88X JSONS EH M|

cHe| 2 0l: meter (m), 2t <: degree (°)

SHEA Unity 3= 21& ZtE, Y-up. & HIE S48 2 & (0,0,0) 22 &tCt

room_size | x = width(Jt2), y = height(z=0l), z = depth(XI 2)




SI-1. Input Module — Positioning Module

{
"room_type": "BedRoom",
"room—size": { "X": 6 "yll Il ", 3 }
"atmosphere": "Horror",

“furniture number”: 7,

}

SI-2. Positioning Module — 3D Modeling Module

{
"room_type": "BedRoom",
"room_size": {
ll ", 6 0
"y" 3 O
"z": 5.0
}l
"atmosphere": "Horror",
"furniture_number": 7,
"objects": [

llidll llobj 1",

"name": "stone _fireplace",

"category": "fireplace”,

"position": { "x": -4.15, "y": 0.0, "z": -2.10 },
"rotation": {"x" 0.0, "y": 90.0, "z": OO}
"scale": { "x": 1.75, "y": 2.70, "z": 0.95 }

SI-3. 3D Modeling Module — Generation Module & Al A

{
"room_type": "BedRoom",
"room_size": { "x": 6.0, "y" 3.0,"z":5.0},
"atmosphere": "Horror",
"furniture_number": 7,
"objects": [

"id": "obj_1",

"name": "stone_fireplace",

"category": "fireplace”,

"position": { "x": -4.15, "y": 0.0, "z": -2.10 },
"rotation": { "x": 0.0, "y": 90.0, "z": OO}
"scale": { "x": 1.75, "y": 2.70, "z": 0.95 },
"mesh_file": {

"path": "meshes/obj_1_stone_fireplace.glb",
"format": "glb",

"is_default": false




3.1.3 Communication interfaces

Cl-1. 2= 2 JSON It Sl
Cl-1.1 25 2} Hl0IE = SI-1~SI-3 JSON I} 2 8t M & 5HC} (DC-2)
Cl-1.2 O._l_ﬁ_%'. UTF-8

Cl-1.3 JSON2 schema_version 2= L&

Cl-1.4 Module2 2 T =M-ItA -2+ HE HES = M2l E
C-15 =g It Ml &3 AMo2 @ =0 A1 Al O™ Tt

Cl-2. 2|2 Al API S 4!

CI-2.1 Input Module LLM (Gemini APl S) (H& 2 2 &t S4I 2 2= HTTPS / REST apiE
==Xl B

Cl-2.2 Positioning Al (DiffuScene S) tH&f2 2 &t S&I2Z = HTTPS / REST api&
s235i0}.

Cl-2.33D Mesh Al &2 2 8t SAI2 2= HTTPS / REST apiE & & 8tCt.
Cl-2.4 2 8-S Y Content-Type: application/json (API M & Xt A [} &)
CI-25APIKey E22 82 H42 MY, AA TC HL-S (QA1)

Cl-2.6 HIE< 3 EtY0I=-Quota =1 Al FR-1.5, FR-3.5 02 X2l &&
Cl-2.7 AP| Al Al SI-1~SI-3 A3|0t= 2 X (QA-7)

3.2 Functional Requirement

3.2.1 FR-1 Input Module

Input Module2 & UI(3.1.1 UI-S1) € Sl iAW E =& otl), LLMS 0| Edll SI-1 JSONS

He-NE et

FR-1.1 At tH 25 =&
- UI-1.2(Prompt Input)E Soll IS UZ2H AHNH SEH2 & MY QEZ =&t
- Enterf= SSE HESHCZ 0|0t MES QAESICEH HME Al
Ul-1.4(2ll01 0t M4 5)E HEAlot) YHE 2 HI 43S
FR1223 R4 &HS
- RS0 A2 U S SO, YHE IR U¥E S Haygdsotl HYdgs
= &St
- S Sotil @ g2 3 20
1. Bl EAE L= SHooz 24HE 25
2. LLM Mel =0l & SI-1 2= & =(room_type, room_size, atmosphere)S
S 58 JSON ez HOlg £ gl= &

- /\PRIPE':E%E—;‘.‘%%%EF@ﬁ £ LLM2 2 Z U SI-10il off & ot = Json



FR-1.4LLMAPI 4! & @F X2
- LLM API(Gemini APl S)8 =
- HE<Z EPO'OPA,Quoa_fED_},%'é*
=Rl
- LR LA LLF HAMXE Sol MBE = R 8tl.

C
P& ADH Al U700 @57 BIAIXIE

FR-1.5SI-1 UI0IH E&Hd 23
- LLM &8 = Sofl 24 & S92 Bg-gts
S25tH @7 XelS XSt
- ESIIE2 Oteiet 20
1. room_type = HI 0§ UKl &2 string
2. room_size = number(>0)
3. atmosphere = Bl U KX| &2 string

oY

SotH, 23 24 Al FR-1.2%+

FR-1.6 JSON I+ N &
- Hd3E Sl-1= 22Z JSON It 2 M & stCh.
- N&EO 8= 6tH Positioning Module X 2| £ E 2| H &L

FR-1.7 Positioning & Modellng DHE UL 2 A
- Positioning Module & Modeling Module 2|
2l Ul HEAISHCEH

rﬁ

I E = Ul-1.4, UI-1.5, UI-1.6, SI-201

FR-1.8 3D A& CHH &2t
- U160 et A X030 2 MM 12 22/6tH Generation StageZ & 8 5HCE

3.2.2 FR-2 Positioning Module

=

02 Im

Positioning Module2 SI-12 2101 Jt 7 BHX| SI-2€ MAYSICH & T2
Positioning A&l 2 ReSpaceOlHH, A& Wi JtSotES JSON & -

JDa=)
Mo -
K o
0x o
o rr
a

FR-2.1 Hi X| JSON & &
- S} AIZENEZEZEE HIES
- 1XHQ S 2 ReSpace Y &2
- Positioning XIS JSON M & &
JtsdtE= = M & Stit.
- QABUA MHE T HE JSONS Qo2 BHotE, FR-2.2~2.6 E& 10| Z2t0l

2 J}3 objects[] =t JSONS M A 5tCH.
Soff MIZStCt.
T btet21, SI-2 AJ|0HE 2tEoh= & WAl

A

o

™ 2 = (Wall Attachment)

= Jt2 BB&tHE & HOll LAIZICH 222 OFe et 201 & H Lt
1. 2 object BBOIl CHoll X-Y-Z = & &k 404 HEHI X2 HelE H &HSHCY.
2
3
4

J

I Oh2 s dEetl

I__|I_EL

-

BBOHY HO| MA&HE HHI =06t = positions £ & StCt.
2 = object0ll & = &tCt.



FR-2.3 Collision 2= & ?I Xl lHXT &
- S It7 BBl RHOA ZBES oHASHCH RUIE ZE0 CHe 2= Otel 2F ZCt.
1. Collision: & BB AABB2| L§ S £ 1| overlap >0
2. Edge Contact: 38t & =(overlap =0) - o1 2
- Collision &2 Al /I Xl MEES &l o OF StC.
- MZAE 20 & FR-22(8H Y=)E = Ao OF SHCT.

FR-2.4 Collision Bt= X| st
- FR-2.30il (+& Collision ol & Al HME & U= P8 FTIE Y X|SHLY.
- objectd = H A Collision A~ AI=E £ O 58 = , |
Jl's 8t object2t SI-201l = &tot D, OIUI X S=S0f CHst @ F HIAIXIE &6t

FR-2.5 2 30| CHHl 01 Dt X2

- A 2 I HR Ot I E XIS &+ Sl R E HMal&tlt.
- object BBJt room_size L{ 0l EMQII 2O ™M FR-23 MHHH Xl =& 2 =3 5tH
MEH X 521 =0l oY objectE BHXIE == A2H 2F HAIK £28 T T2 MA
A ES HE1 Input ModuleZ SO0tJt LAl ALER S S 22 = UESE &L
FR-2.6 Jt+ == =& L 0|6 Xl 21
- Positioning ModuleO| %[ & furniture_number2} objects[|E & & &tCt.
- furniture_number = Positioning = & Jt= == 0|04, objects.length = & | It =

Ol C}.
- furniture_number - objects.length >0 0| ™ OB Xl 21 EHE & StL.

FR-27SI-2 AJ|0t 2 M4
- S22+ Z2EE W20 A& 2 Otel 2F 2L
zc &
objects]].id obj_1,0bj_2, ...
objects[].name 3D Modeling EEZEE 4HYH
objects[].category It & (FR-3.4 Trimesh 2 &)
position BB 4! (E-2), Unity Xt HE H| (A-4)
rotation Euler degree, Y-up
scale BB 37| (m)
bounding_box.size scalelt =&

FR-2.8 SI-2 JSON It M &
- SHMEESE ®RXNe M FR-2.701 et = AJ|02E S FIH-AAGHN
JSESESIIB N

3.2.3 FR-3 3D Modeling Module

3D Modeling Module& SI-2€ 210 MeshE M &30 SI-38 M &SHCH1X A2 Tripo
APIOItH, FR-2% 20| WX Jtsdt== & H StHC.



AH A .\_LE.\_LE IH\-I

oo —0O

FR-3.1 3D Mesh

LLM2 2 objectE Text-to-3D TS XL EE & & 5tL}.

SI-20il H3 A= atmosphere 2t objects.name, objects.categoryE HIE 2 =

- AHE ZEZEE= 2E IJPE0 CHol A atmosphere(fl (2t L2482 2 & S OF
af= HAISHCY
FR-3.2Mesh AlS= 2 &€ M4
- 3D Mesh Al APIZ Sl object® MeshE A & &tCt.
- AXAEQlI RS2 Tripo APIE Soll & &otH, SI- 3 H ek 7 X Al Al IS5t
- object® QES =X OIL HEZ MBS & 42 Al2tS =0IC
- &% g4 GLB 24 (Must). FBX & 2 -import & H & X & (D-2, Should).
- X &:{GENROOM_DATA_DIRYmeshes/{id} {name}.glb
FR-3.3 Mesh & &I} Al THRE
- Mesh & &1 Al 13 THRE = A IH Al 0l = placeholder(tt= 7 E Mesh)2
CH Xl &+ Ct.
- MAIHe Z2R0Ul= AFE XA LFHAIXIE Soll placeholder2 A &I AS 2
224 OF 8L
FR-3.4 Mesh & &f 235
- MAOE 3D Yo S0l JHNelEZ ol HE AXotEE Lo ek gt
=8 Jls= =&l OF 8Lt

python Trimesh 2t0lE 22l E Sl # & ot0, categoryE XtAl &2l= OFeH 2t & Ct.

category ZHtE XHAl (rotation=0 J| &)

LXHE Db (A X, 2101 8) THEOI +Y(R)E &

oEd Ot2(M Y HIOIS, B0 HECIA &30l +YE &8

HAYE (RE, =€ S) LI IHE =2 EHES 20 2 HE
oz &y

generic Mesh up-axisJt +Y 2 £15° Of LH

FR-3.5 SI-3 JSON I} M &
SI-2€ = XI5t 1] mesh_file

|
E

=

S FJtotd M& et

FR-3.6 3D A& &laH Ul 44
Generation Stage0il A

Al S}

=3

&

=
(Il =

SH
=)

3.2.4 FR-4 Generation Module
Generation Module2 SI-32t Mes O Unity 0l
UnityE Xt= & &otd Hojl 21

OEO

FR-4.1 Modeling & = = Unity At= &

2= A4 8HL Modeling 2= Al




- 3D Modeling Module 2= Al Unity & &8 & A 2 =5 Al &GHH 2HEQ =A=
OkcH oF 2 Ct.
1. & UI(UI-2.5)0l TModeling moduleOil A 8 &0| 22 %™ NS AHELICH
(f==s 27) &4,
2. Unity Engine= At= & & &L},
3. {GENROOM_DATA_DIR}/genroom_si3.json & meshes/ € &1 FR-4.1~4.4
=8,
FR-42SI32% 2 M 24
- SI-35 TAIGHLD Unity A 24 2 Al & SHCH.
FR-4.3 2t & M4
- room_size J|ZELZ2 & 222 MASICH HtY +4H 9 MHYGIH, &2
MAGHA =0
FR-4.4 DOt ~! Mesh tH X|
- SI-3 2! object2| MeshE M 0fl Bl XI StCt.
FR-4.5 Mesh import J{ Al = & placeholder
- XS IR SHUA AIAENCZ @RI SME H THAI SN OF SHCF.

- import & I Al = CH 32l Al &S0, 32| & I Al cube placeholder2 CH Al &t Ct.

FR-4.6 =/ S 3D & H Al

- AET0A 2td = 3D &= HAlSHCEH

- Unity Scene View &£ = Game Viewil A
Jle= X 8F S AFEEHCH

(B2 =]

[ Ry w—

- JiOIcHX

o

3.2.5 FR Traceability Summary

gt Al

JEOE S A

]

PF (2%) =2 FR Si
PF-1 Tt &= FR-1.1,1.2 —
PF-2 JSON &4 FR-1.3~1.6 SlI-1
PF-3 &tH M4 FR-2.1,2.7~2.8 SI-2
PF-4 Hi Xl £F FR-2.2~2.6 SI-2
PF-5 Mesh &4 FR-3.1~3.2 SI-3
PF-6 2& 235 FR-3.4 SI-3
PF-7 Default/placeholder FR-3.3,4.4 SI-3
PF-8 Unity =& FR-4.0~4.6 SI-3
PF-9 &I & Ul FR-1.7, 3.6 ul
PF-11 27 - = FR-1.2,1.4,2.4~26 Ul / log




3.3 Performance requirements
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3.3.1 Module Performance requirements

ID -2t QAALE & FR SEH NH~BE
PR-1 Input Module (LLM) SI-1 A& <30=x FR-1.3~1.6 TEZE = -
genroom_si1.json
NE
PR-2 Positioning Module SI-2 44 <52 FR-2.1~28 | SI-1 2t —
genroom_si2.json
XM & (Collision Et=
FR-2.4 L&)
PR-3 3D Modeling Tripo API 1 object | FR-3.2 APl task & —
(object) <3= GLB i & &=
PR-4 3D Modeling (& ) g Hel Al A FR-3.2 HAPIEE RF —
object set < 5= OtXI 2} object SI-3
Bt
PR-5 Trimesh 2 & 23 objectd < 5= FR-3.4 GLB & —
rotation 2 & gt &
PR-6 Generation Module Unity Xts & + | FR4.0~46 | SI-32E&E —
MHI X <12 Scene/Game View
HAl
PR-7 End-to-End TSTE HE - & FR Ul & — FR-4.6
Unity 28 H Al < 2=
102

ID QIPALE 2

PR-8 HUINHEE Hal =T <5x Cl-3.1, FR-3.6
PR-9 2l Ul Input Stage = HICIE <2x (ZZ Backend J| &) Ul-S1

PR-10 SI JSON 1t 2 read/write < 500ms (object 20JH 0| Gt) Cl-1

3.4 Design constraints

DC-1 A|AE) SEf 2 A AL

ID NS

DC-1.1 AT 2222 @l UI(3.1.1 U-S1/S2) 2 S5 2Z B0t (FR-1.1).

DC-1.2 Input-Positioning-3D Modeling 2 A E ¢l 01 & & Backend(Python) 0il A
= 5O




DC-1.3 3D Modeling Module 2 & Al Unity Engine2 At& & &at10 A0l &= HAISHC
(FR-4.1).
DC-1.4 Backend-& Ul-Unity A== Z&ct S8 Ad SF(EHH L= 58 HAHLIBS)S
NEER=idB
DC-2 2 =7 Data 8 & &2
ID N
DC-2.1 Module 2 84! H 22 SI-1 — SI-2 — SI-3 JSON I+ 0ICt (3.1.3, CI-1).
DC-2.2 ot &3 2: {GENROOM_DATA_DIR}/genroom_si1.json, genroom_si2.json,
genroom_si3.json.
DC-2.3 Mesh I}2: {GENROOM_DATA_DIR}Ymeshes/.
DC-2.4 2 Ul & Backend LIS API AFE JtsS. &, Module 2t 2| & 4t==2 SI JSON
I+2 0l Single Source of Truth (CI-3).
DC-3 =& A&l H9
ID N
DC-3.1 % & 3D & == 2 Unity Engine2t AHEStL} (FR-4).
DC4 Ul &8 &#2
ID Xl et
DC-4.1 Input Module Ul'= HTML & D18+ & H 0l K| (3.1.1).
DC-4.2 Unity EditorWindow= Input Ul CH Xl ==&+0l OtEl. Generation- 2l EAIS.
DC-4.3 Ul 8t=01 J1= (3.1.1 UI-3.1).
DC-5 &&= &4 H 9
ID NI
DC-5.1 B XI CIlOIE4: JSON (SI-1~3, UTF-8).
DC-5.2 3D Mesh: GLB Must. FBX import-Z 2 & | Should (D-2, FR-3.2).
DC-5.3 Placeholder Mesh: GLB cube (FR-3.3, FR-4.4).
DC-6 2= MY Y @7 Al
ID NI
DC-6.1 Input / Positioning / 3D Modeling / Generation 22 Z2| (1.2 Scope).
DC-6.2 St Module 2FJt &l CrashZ Ol X K| %2 == ModuleE 0|2l X2l (QA-8).
DC-6.3 Module &/ I§ Al Ol ™ &3 SIJSON It R Xl (CI-1.5).
DC-7 =& o HQ




ID NI

DC-71 Input Module (LLM & =), Positioning Module, 3D Modeling Module
(API-Trimesh): Python.

DC-7.2 Generation Module, Unity 32 &: C#.

DC-7.3 Input Module & Ul: HTML / CSS / JavaScript.

DC-8 Wil Jts &

ID NI

DC-8.1 Positioning ¢!l &I(ReSpace S)2 SI-2 & &+, SI-2 AJ|0F =X Al M Jts
(FR-2.1, C-1).

DC-8.2 | 3D Mesh Al(Tripo API S)= SI-3-mesh_file #12 SX| Al D& JtS (FR-3.2, D-1).

DC-8.3 | Input LLM(Gemini API S)2 SI-1 23|10t S X Al 2A JHs (FR-1.3, QA-7).

DC-8.4 Xl WXl Al Generation Module/)t Xl SI-3 S & (QA-7).

DC-9 Mesh M4 &L HE

ID X<t

DC-9.1 Mesh APl 2 & 2 object® 82 X = (FR-3.2).

DC-9.2 ALY s BE-+F 28 28 2K (D-3).

DC-9.3 Mesh 2 & 2 Z 2 Python Trimesh + category2 XAl 7 & (FR-3.4).
DC-10 -6 X| =

ID N

DC-10.1 room_size 0/Z Al Al 6 x 6 x 6 m (FR-1.3, B-2).

DC-10.2 | furniture_number= Positioning ModuleO| SI-20fl J| = (FR-2.6).

DC-10.3 | object position = BB =&/ (FR-2.7, E-2).

DC-10.4 | Unity & &: HIS + 4%, M & 1S (FR4.2, E-1).

3.5 Software system attributes

3.5.1 20t (Security)

QA-1 API £ ¢t
- 2/% API(Gemini APl &) &4 Al APIKey & 015 E22 otM ot 2tel & O OF 5t

CEEHX 2= XcloloF et

QA-2 0] &t

A

olad i.{a|




1
ry
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rir
1°
1
e
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=
0
e

AIAE0l H2lE 4 gls 2210l SHRHLE HOIF 20f
A28 LROILA Ofl 24 2 X 2l oH OF BHCH.

3.5.2 D12 4 (Availability)

QA-3 Z & o E(Fault Tolerance)

- DY AE'uHu S Y0I0I0A QBRI LASIHRIE FH AlAEO]

= CH(Crash)= X & DIE(DefauIt) DY I SO e M2E S MHIAS

Xl+oHO|t 5t DIE(DefauIt) DY A SO 09 M2IZE S AHIAS X0t
SHCY.

3.5.3 AtE 4 (Usability)

QA-5 | =% M2

- AIZ2Z2o M WHE(OIOIX M4, HiXl = Mot &) s AAS AU &EHE
IXNE = UAZE 2 bt S BIAIXIE M Sl OF 8Lt

3.5.4 4l 2| H(Reliability)

QA-6 == UIOIH &4
- Ul A =8 JtEI el oF =S 3D At 2 Xl o OF 604, Bounding Box2t &2 & 2|
ol B} A

AHL0l 2248 = =Xl OF 2Lt

St4

QA-7 API EE &

- HIZE JISS 5= APIOI CHOHA BEY AFS SIS B2 c s 32 LG
L= siCh,
QA-8 012 X2

el 28

- 2 =2 Module= Z4g &= U= error=0l Lol S H QI 0|2

=201 OF &tCt.

QA-9 2|2 API 88 Z 01 Al S &
- JHE object & IH(QA-3)2t R =E5t0H, 22 API MEIA & ZO0H Al &l S& Y
dest =8 2HEHH
- A HAEZ AME0t= API & X0 Z0H &EFE Al IOl Zetel &
LFHAIXIE E= ol OFetCh.

ctotd

0
o
of

3.5.5 7 Al 24 (Maintainability)

QA-10 Pluggable Engine = Al 3t
- Positioning-3D Mesh-Input LLM WAl Al SI A3|0t-2t& 21 =-API endpoint 213 &

& A =2toll Ok et Ct.



3.5.6 2 & (Operability)

QA-11 S & & ™ & Unity Ats & H
- ZSASIOFHY A 15 Aoz M OH0|Zetel SHH2 R2SE 4= A0 0k
SHC}.
- B A = AMENE B2RH URL == 22 -Backend == & & -venv =5
2 Ad st 810l & UIo| &= JtsolloF stCt.

)

- Generation E2|1 Al &4t M Unity Z2 JIA S A& EHCE (I1E Unity AIE 2 X
StCF.

- 2% -Backend-& Ul J|S AT} Al Crash CH&l 22 HIAIXl + XX OHLHE 340
(QA-8)



