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Digital technology empowers environmental design:
Parametric modeling and the artistic construction of virtual
Reality
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Abstract: As digital technology penetrates into the field of environmental design, parametric modeling and virtual reality
technology are transforming the design model. This paper attempts to break away from the tool-oriented perspective and
study how these two technologies, relying on their own technical aesthetic connotations and synergy effects, can provide
assistance for the artistic construction of environmental design. Through theoretical analysis and case studies, the article
analyzes the generation logic, form aesthetics, and artistic path of parametric modeling in performance-based construction
and parametric expression, and analyzes the immersion, experience aesthetics, and artistic dimension of virtual reality in
spatial narrative, real-time interaction, and scheme optimization. It also constructs a "generation - experience - iteration"
collaborative closed-loop process. The research finds that parametric modeling enables the performance and culture of
environmental art to deeply integrate, and virtual reality fixes the artistic value in people's real feelings. Together, they have
created an iterative system of rational generation and emotional verification, significantly improving the scientificity, speed,
and artistic effect of design, and also giving birth to dynamic process-based technical aesthetics. The conclusion shows that
this collaborative approach has transformed environmental design from a static result-oriented orientation to a dynamic
process experience, and has greatly broadened its artistic innovation scope.

Keywords: Digital technology, Environmental design; Parametric modeling; Virtual reality; Artistic construction; Technologi

156



ENEe M e e O N 4

cal aesthetics

FE 29T LB BORIRBNRH AR = R R ST, SHAC A AN 0L SE R AR A 58 1%
THUE AR, CEaslE TEN. SMFE ) 200 Bl A J7 A BRI T 807 B U BR8]
BHREN, RRE B2 S VRECRTEIRES Z AR B A 1 S AN E AT Bk b, 4T R 7 Hehh
231, M R Z P e n i R R VREE G LA R B T & B (B2
BUA A 7E R 28R 15 B AE X S HUL A . R SE R R REN AL, 8D TS5 A
UM S 4 AR A TE 56 5232 45 R 2R 43 W (R I R A 858 2R A (AT o AR SCRR G138 2 AR E T4 B B 4 )
HARTEMMA, B —UEEAREFZH IR R 5] NBNZAUR, Ham i IR & 8 2R @ %
17, ARCEATETE RN “ A l— s —ik A MR T HRAR G HE 7).

1 45
1.1 AR ER

YHT IR T HFEARRBEBER “HB A7 MR BB & AT A 5 R 13 7T .
FEPRF WA, MBS T A KSR B T T I 50 B e AR A IR B4Rk, fRAE A Wi
WK HRMERAEMN. ST FASCRIE. RABRETIARATERESREZ FR. MELS
PTG PTRREEME L RIS IR BRI iy, X A S A AUEOR R

T, SHILER (Parametric Modeling) FIEEIIPISE (Virtual Reality, VR) FARAMEN
PRITHTIR PR, SRRy >k 1 e () T B AR A
1.2 JCEREER

LA B SCERA A SCIE FE TAEFT R 7 54t A OG22 38 42 B BRSO I s IR B A i A 5t
Wt AU B, A 2 5 T AR 77 0 5 MR BTk N A B IR AR D), M R R
B AT 5 N BB SRR BRI . R REE € T BT R AR B0E A BT ke i AR
WA el

] B 2 3 LA LI 70 1 0 2ok 23 BT 70 32 1 A B8 B0 1S VR R AR 06 i 2= 5270, S VRAE IR %
Bt HUUR AR B FH AT AE 80

ZHET B, CARRIRA T SENFF S EEVREAR BN, SAMART T &% E
MER LR, Ebr ERVRECORIFE NS 208 QU I 700 A A SRS VRN AL S
Rfai A A B S AR,

Ak, BRI R TR i i w i As, HREZMET#HY . R e —HA
N CAHPTERRRE] T HFZARN “&” AR, (HE2RARNBIE R Bz
o LAWY “Yusl#” “HrEM A7 A RS THIRE R, A ZE TR T L
AR, Fitl, ASCBIECAH ISR B, DL CZREM” RO, SSEMUMVRIIEARE SN
TR DA S IR BT v (1) 13 [6] 68T B AR 2R AT R G 204
1.3 BIRERERX
1.3.1 BEFEH I

157



ENEe AR T F4l

RGN A A BRI SRR & B IEAREZ AN, WA CAERT B ZAR @
EER AR s G =2 W R RE A VTR AR 20 A5 B ER 70 Ar AN S A IE, 15 B Ao iy ] A6
SERY RIS WA ZEARRI I MAIHTL 5.

1.32 W58 X

PR R AR FER G AR RO EF BRI, @R A BR TRMAA, M3
SRR BRI RSB RVRIONE . @ AR AR5 BRI R, SEER
ARIAEE B THELR 1) A SR SR HhT JEL G

SLERE X NIRRT AL T — 0T HRE R K S AR S VRIR B A 45 S M BE B T r
o SHEN LSRG RIREE . 2R, HPERL, BT SR B R, AR SR TSk
BREAE T Ak, SREE. SRR, EHINNTTRRRE, e CHBAE )7 T ER
2 BEMUEENIILZRHFEARRZEANR
2.1 BENUBENEREESHARS

SHACEBL CHE “RI” 5 AR, R RESE RSF. ME. BEHEIES . F
M H I BRI LB Sh 6 @Bk &5 3, BT R 300 R T A5 HERUAE 1 2 WL 1) 32
el

FFRIET FEREN I E RN SR, SR R AT, —RES EAERK. R
WET A, RRANIES (EREER. ENXAERRL , KB S5E2NSE— 223
BWRLRE ST, SEOTARAGRRT AR ARG 5 B3R, EIHRAERRMEL) T £

JT A BB IS5 RAS R —FhEE RS, TR — M E &Ml et Mt Kk, e
FE T 28 st 72 v B A 0 8 RE AN R Y
2.2 BRISERUTR R SRR %

REFNIL S HE A 1) 35 5 A% 0 R B TS (PRI A BPE . BRI A Sk B R & SRR G
SRt W 2 BT S s, A Bl FL SRR R

HEEHA=J7m, —RFERERESE, HATEBHLUTE. B0, BEPHA RRE &
FPHs BT AERE RN, AT R R DR T B A NRBER, SEIU4ER T, =
e F S5, H P R shsE N FIREE, HAT R &R A — T R AR

JrBL, VREIRIEAF ZIRMAME E R e BN SR EEL KR b, FEUA RS S
NS ESZ, AR E A LRI
2.3 FIBEARKIAERBRES T FIREEE

SR BB R IS BRI A, (HRAEERZMAERR. SEEEEKEE
I BRI BT R A, s “AEE T, RIS KA O TR AN E AL TR =
NP G, RN RIS E AR .

ZEW FEIRERE IR RSB RN SVRIKIGH) “ MK I ERE.
SRR VRAR IS BURE 00 10 = 4B 5 S0, VRIAIGIRTFHOse . E BRI (SEFEE . Wk
G W) AT U S HAEE AL, VRIS H) B BAR Y . BRI A il SR
TAERPEFRIEAC, BN B T RN R 2R @A OS], Bt I R SO A W B FRAZ IE
e AR AR (R BE R i .

158



ENEe M e e O N 4

3 SPEMUERNZREHBR
3.1 R ZEAREN

XA R AT (HERL @K A%, NRBRD BEMARES ARl ik, i)
“TEAIERETERE” .

e I HEFAIBE P R G0 76 @RS HT B SOWEE 1 e T, S Ui S, SRR A
JE . B R K PHVIE AT AR Y, 193 20 BEH 2 8 RH 20 ARG MR AR I . AMERHER
HfE, BRBEESEENZARIEL.

o IR EE SO Y, Sl T RS AL, S E ORI AR, 51 S KR
AN, BRI RO SR BE 2 T RE P I, SCEAT — IR T B AR T R R

BT NFAHTRI) Sl PRI RS S0 1 7 RS HUAE Bl B R A3 B, fEA
iikeol ARG SEI N ]I I ME Y 7B S U A v & N 2 % i R {5 )b £ I < 9 < (= P e < 9 LA 1
Ao

IXRE (AR AR E I ZARTE AN R BRI 25 10, T2 N ZE RSV BE (Y BB AMb, SEBL T 30
e SR EG —.
32 BEURE

XELMETHSEN TAHCER . HEERENEARIRE . B HEEm S, A%
B R T R U A VR RN, FH T SROL R A B A BAR o 38 [ SO A SCAIR P IR 23 TRV A4S

RS RS A, iR EAGSRE (A VKEED WA BEB R LR, N
Bk, SRJERHBISORSAR, ERRREL, TRSRE R %, AR RRTE R AR R S AR E 1 T
M SE AL G2 SCA I 24 AR5 1

IR BB AL RIS, W AR U . B S AT 0T, SRR S,
T AR S A RS R A P SR sl R R 2 S 2, T A P 55 5 b s S ik 2 ) s 7 2 T (R
Ao

TG P22, AR 2R i il 6. MBS . a2l 150 55 5 S 500 AR SRS AN R 1)

EAESE (BP9, Bk SR, HEMI= AR AR A8 5| A4 T 1% 46 I B 7 (] 3 55

SRR B E TR IREERE ), (BRSO ARSI 515 BT A
4 BRI ZARBEWEE
4.1 BENFENR

VREAAM BT T AT R ), R AR B AR R M7 5. .
JESIIR A EE B 2, T AT DU B VR B ARS8 2 Fh S Lk, RSO HES I TF A WG
WA, AR R S — PR SRR S S AT 22, 31 SRR, ik R e
KRG RN — 50RO EARAL
42 ERNTHZR

VRO BEEE IR ZARIEIN T4 S 50468 . J7 KM B HIT ) LS B U 88 11 o6
BTSRRI B, BAIF A, BEHM. WA B —D, AT RIS AR A B A
Bl 024 22 5 3 il BB 30 G JOL O B T b Rk (eE, BT B2 HBIDG RO RE I s B — B AL AR H
WEEBIMEZAR Y, ST T ZREEHEN 2R, QLEH—Mar iR amns 52K,

159



ENEe AR T F4l

4.3 FERBMA S5

VR B AR MR w2 T 0 AORS A 1 . 7RI B B R /T, Wit Il sk R
FAT DL — RS NVRIAEE, MR B SR & s A Th ol DUV M 1 S sk, Il b,
INEEEPAEFE o P LB 15 A B0 AE 1 o E i R gk o] DA R R IR T FR AN . NSRBI AT, T
TEHE T AT MOREHE AR AL, CRUE 55 278 I PR ISAE S 7E A b o ik 31 0 2 e U B s R . e AR
R RAREARVEAIARUESE AT, FEAC RS I RS T RTE L.
5 dws5RE
5.1 MIREBELR

SRR B SRS A0 “ERB R CYURAR” , WIE R R
FWZ, GIRERR AR AR T TR SR AR TR

SHALEBKSE “MHRLER” M “SHUERE” XFHARRE, BEHEZARBEAR MR
WIEB 530 R IR E R A b 2.

FERMILSE RO “AEMMFER” . CERTEZERY . CHETILAT XA TR
Fw NI 2N Ee e bk v | N E M Tl 1K N ol

SZHAIIVRINA G A “ ARSI -5 A RBOHmE, X2 PR AR IS EZAR
OV B AR IR B, BIARL T — RS B A S I e S0 B TS H, AT R
S R e Wb N R T 8
5.2 B AL B R BR

AH T BN B SR M AR R, AAAELL T AR Z AL, & %85I I ZEAIR 2 2 BB HEH
BT ATFRBHY R, WA — T H SSOERIR M . 2k, TS RVR S FE A
ARSI IS GRS & SR A 2. SRR S oA RN IIR T B T BT
Bz hh, b PRI AR TEE T B 188 4E4 P B S A2k an A o6 T I Z AR B I 2R (11
RS TN
53 RKEBEHE

AR FC AT LARCHR U0 R 7 R ST H—, @I AT Eh T OO R B TREIE, R
SEREARSCATIR I TAER. B, MBRANLERBEARESHM L E R VRE BEARLE /M % )5
N, #—PRE “AUHBNAEZARERS TN RA” - £=, HETFRUMA, HARSEIL
SVREARERERIT P REARS S, LIHSME T ZARE D). BEETCFHBESR B,
EFSHAMRMVREAANE HRI . BERE SRR ENIATEA L, n]fE4 il R R
[ —ANBr ok, (HAR4k8 0.

S R

[1]  MR3ERE. LT H AR BB ZAR B 7 [J]. IR THIR, 2020, 43(04): 134-136+141.

2] #Z i, BF. BRI ARIEIRE Z AR B [I]. BRI ERME R 555 544K, 2025, 24(01): 70-73.

[3] R E. BRI ARERE Z ARG PN D] B3, 2024, (09): 37-39.

[4]  MNRLGE. B HARSCFE TMHE Z AR b B R T —— AR B B B A R B T SE 5 R A B, SEAR
HEWTR, 2025, (15): 156-158.

[5] ik, EVE B A IR BT b A A 55 35 SRS I AL 0], =Tl 2025, 11(20): 159-162.

160



ENEe M e e O N 4

KN, Ak, 1. B AR AR e T SRR e A R T[], BUAXECA AT, 2024, 5(4): 60.

Uribe V, Figueroa P, Gomez V. The influence of metaverse environment design on the quality of experience in virtual
reality classes: a comparative study[J]. Frontiers in Education, 2024, 91451859-1451859.

Zhang Z. Research on the Application of Virtual Reality Technology in Architectural Courses of Environmental Design
Major[J]. Journal of Frontier Disciplines Research, 2025, 2(2): 99-101.

PR ZEANTT S A AN SEEOR B R R FE[T]. BHEILST, 2018(34): 3.

Chen Y. Innovation of Environmental Design Education under the Background of Virtual Reality Technology[J].
Education Journal, 2023, 6(5).

Yuxuan Z, Bo X, Xinming L. Integrating Virtual Reality and Consensus Models for Streamlined Built Environment
Design Collaboration[J]. Journal of Construction Engineering and Management, 2024, 150(4).

H IR, 5K 2R, RIGEIN, 4. H07 2R @ WARR]. LAk, 2025(6): 100-102.

RIBEAR. HT TR : AR BT RTE U 5 (B R ()], R RE AR 2R RR), 2025, 25(1): 98-98.

LSBT AT (2005-), 4, %L, WARMTKY, BIRJIA: REUIF. E-
mail:1962780657@qq.coms

161



	1.3.1 研究目的
	1.3.2 研究意义
	2  参数化与虚拟现实的技术美学内涵
	2.1  参数化建模的生成逻辑与形式美学
	2.2  虚拟现实的沉浸特性与体验美学
	2.3  两项技术的内在关联性与协同赋能潜力

	3  参数化建模的艺术建构路径
	3.1  性能艺术建构
	3.2  参数化表意

	4  虚拟实的艺术建构维度
	4.1  空间叙事重构
	4.2  实时交互艺术
	4.3  方案预见与优化

	5  结论与展望 
	5.1  研究主要结论
	5.2 研究的局限性
	5.3  未来展望

	参考文献

