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Analysis of advantages and disadvantages of panorama presentation
technology in landscape visual evaluation
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(1. College of Architecture and Urban Planning, Fujian University of Technology, Fuzhou 350116, China;
2. College of Art & Landscape and Architecture, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract; By comparing the perception differences of subjects in panoramic VR evaluation, real scene evaluation and
photo evaluation, the advantages and disadvantages of panoramic VR evaluation and its application value in visual
landscape evaluation are analyzed. In this study, 6 typical scenic woodlands in Fuzhou Meifeng Mountain Park are
selected as the research objects. Through the comparative analysis of the subjects’ 1) viewing angle, 2)
psychological indicators and 3) scene reality, the similarities and differences between the three visual landscape
evaluation methods are compared. The results show that; 1) A comparison of photos taken by the subjects in 6
scenic woodlands reveals differences in the representative photos taken by the subjects; 2) The subjects have similar
viewing angles in the real scene and the panoramic VR scene, and there is no significant difference in the viewing
angle between the two evaluation methods; 3)There are significant differences in 10 of 12 psychological evaluation
indicators indicators between photo evaluation and real evaluation subjects, such as: “ closedness” and
“pleasantness”, “unity”, “awakening” and “scene preference”, etc. ; however, there are only three indicators
(“Original Sig. =0. 036”7, “Agreeable Sig. =0. 025", “Arousal degree Sig. =0. 035" ) that are significantly different
between panoramic VR evaluation and real scene evaluation. ; 4) The “scene reality” presented by the panoramic
VR is significantly higher than the photo. It shows that: 1)the panoramic VR evaluation, as an alternative photo
presentation form, has obvious advantages in the study of landscape visual evaluation; 2)Compared with the real
scene evaluation, the panoramic VR evaluation has the advantages of variable controllability, repeatability and

convenience. This research provides theoretical support for panoramic VR technology to serve landscape evaluation
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Fig. 1 The evolution of scene presentation modes in landscape evaluation methods

1 R HEER

MRS 11 323 ] 437 48 M 77 00 75 A0, S 4
B M2 4 20 B, ) B < T —— FE
ST AR B P B B A, MY 7.8 hm?,

WPk 137 m, ZHEINARIRSE, B il A e T A 1
z, EANIE NS EER 2, B @KL,
o HAE R & N B0L 5. 85 7 AR, e 4E M
TIARAR . BRI 4 il 5 2% AR 44 ). AR 9T 3 B4
Bel v 3 oA [) 23 Tl L 3R Y 6 A I 20 A P 2R ey i) i



586 [T 7S = S N SN

¥ RERFHEMD H53 %

RIS AR AR R T 5 (A& 2(b) B ).

B2 #HRitirERE
(BRkiE: B, RERETEEMRE)
Fig. 2 Location map of the research site

(picture source: self-drawn, base map from Baidu map)

2 WRFE
2.1 ZHBRREB. £EFBREE

FPRIE L FVEY . BT IR K &S VR PRI
R RO 2. I R) S AR AR — o, g
20194E9 H10 H, BER, 9: 00~16: 00 HFfF5C
BEYBEIEMIRE . R 4Ry, 2R aily
PFEE. 4ERR TR R R D7100, 25818
1 360° 4 24814 X %5 Insta360°Pro2 R4, %M
BLE#E 6 A~ F2. 4 faiREE3L, Frm 3 1 v i g %
7 680X 7 680, HEM 360° K17 AT B i HE
3), HEEEREN 1.5 m.

3 2eRAHEREHEAKRK

Fig. 3 Panoramic photo shooting and post presentation mode

4 MRBEER(BARE: (EE8E

Fig. 4 Research scene pictures(photographed by the author)
2.2 @it

AW R AR EA N, MBENRLE T A
Htt 2l o ld . O B 0E O 48 bn DU & L)
L3z s B IRE B = r NAE. O BRI R
F Russell-Mehrabian 280 & A A Killer 45 BF
R BURAEAT 25 I, 59 5 OR A SUS R
Z i 70 % % it. Russell-Mehrabian 5% 2 H g
BN IZ 2RSSR, UE T =4
YERE: MWD e R B (X4 PADT IS 4
WA ) 0 Kuller 4 B (UFR“SMB #7741,
TVNTEbR: MR B EHE k. ek,
HAE. #. dhsmEME - XN
RRIA T Z N TR Mo M. Kox
Pl bR 22 55 A0 S PR B BF 5T 2, B R A R4 A
Xof 2% B) S A B 1) B Al ME R AR AR R . SUS &
KEmEEANEELYG AL EL HE
MR =T 25 EERE RS, B
SEIARGEY N R BN REE, HrERREL
RFEFE WA ROl — AN s A B i) & 48
bR B B 1 PR,
2.3 ZRHEVNSUARE

(1) % bb B 21 32 k38 o8 1 1) B ) B

BiE 30 ALz IR, LI A SOk HAR AR E R
6 NS A R D S E R, B2
IRE PR 6 sk A A REEM G . 5
I N GGE I oy i 32 A 3 T Ak b s AR B 0 S
FEE, W EAN ] 3208 1R 5 5 BB LA

()X 2 B TE L =M. 2% VR IFT S
Fe v ) W A AR A



LR BRAELN , 45« 4 5R SLBLRORAE SO SE VA o 152 1 0 £ 25 350 A 87

SZREEIATES Y . it VRIS Ry Ok, AW, B, W, 0, fadb, db. &b db
4R E " App idk A BB G R 8, KIb. KERAL. RAW ., BAE. EER., WA
W, RABZREELRSRH AR B A, EvEb) B wE.

F1 OELEENSESER

Mental dimension measurement questionnaire indicators

08 46 b 2 )

Tab. 1

LI IRBERT I SR B B K
2B RN MEEME AT, R RER, M ENFERE
3 TP A I B A R 4 B
SMB 4 JEAE . R AETEAR T8 S AT 2 4k
(B /B /e 033) 5 i AHE: BRBEAOIBERE | 236 LR R 22 4 K
6 2% H7: RURERBUAEZS 1) B 3R 73 v 1) e B
TALSNE . TEAL ST M IR B PRAN
8 G —Mk: AT BRG, L — A~ i DTS R )RR B2
LA iR k25 1) Jgent e i 1ot 72 2
2 MR X T RS BT B B 2% B B AR
3 EEPRE A NI B R A 45 ) F
AR IER A C BT REA G R P 7
2G5 £ RIS IEARIEGE R FLSE Y . REBIRAY 7
3 PRI FEARBIZ P , X A EARRARTE B0 I R B R S R I i 7 7
ATEfREE R, MRS IR ZI 7 RS T by BOR IR B AL T A T 7
5 Z)H— FARTER LI e, WG , X AR 4 R B H At 3t 7 1 112

PAD
(Bl /v /2stm5%)

SUS
(/25550

et R SRy RN R
6 TEMLEZEIN), AR A B AEIX A 50 B0
L A
W2 22 5
7w Ny £2 ZBBE5AH
P N \\:(\ - ,/Z' b
§L S8 oy & e 2 Tab. 2 Number of participants A
S Tg e
Y wr ° —
b @ 21
SH oW - : E & éﬂjuﬂj xﬁt % ﬁ‘
5 8% TN A¥
o e .8/ a\ e @ /e
¢ T RN S4 [ has
/X T\RNE 30 14(46.67%) 16(53.33%)
Ssu [ g | ss® & m fﬁ
= 180 \'-"“’3 H,é ):IL y ] y
(a) J5 o1& B R BRI (b) “TSEGEF" Appicsionsfl ‘ W 50 23(46.00%) 27(54.00%)
wam
Bs5s AHAUERSG EmV

53 28(52.83%) 25(47.17%)

Fig. 5 Example of orientation map )
2.4 BikERAHRMG T SO SRR o2
ST 401 T4 2 A A SO0 60 5 il =

RN ARG R, BAR GRS Ey TR 25 KRS
A DR 4 T A O B, SCEG 4y A 3 AN ST, A 1. B IREIN AL,
AR ET RAER M AZAES 5 k22 2. 2% VRIEMA., 4H 3. LmiEmdl. A1,
(3R AR E R Wi [ RFoTAE) 2t 185 fr 2 2 FERR R AROPR A 2 bR 2 B 2k 5L B & v E AT
(48. 18%5 B4k, 51.82% Lk, 4F#S 18—30 %, B 4l 3 EMpUEIGA [ b AT, 411 3t 65 3E

26(50.00% )
91(49.19%)

26(50.00% )
94(50.81%)

YAERS: 24.8 %), GLAR AR A RAESLE 30 A
B = B BUT7 A 5258 155 N IRIESE T3
Wik, TERTARES RAT & PUW o A B BEBRIK T 1Y i 2
T, BTS2 R E S AN, B A
1 50 AVLL, 20l A7 S 50 0r O . 4% VR PR

AK B gt AT 2 B (18 6 (a) )5 4 2 s BB
T2 E MR R 2 RS 2B (6
(b)) 43 MsEse A SO AR A5 E 80 6 DME R
SR O S E (T ey . 2R R mE
) (6 (e)) BEFT S 5 50 15 1) o) 23 JEL2Er



588 [T 7S = S N SN

¥ RERFHEMD H53 %

() TR
B WHERBARET
Fig. 6 Photo display of evaluation process

TESCIFF AR HT, 525 A b1 A2 i 3 ik
W H B WERAEE DL MRS B %
IR PR AR B B OB AL T 1 XN — L 28 el o
BEJGSEITF G, 8 4 ZlEN G RET AR
B, AT REERE KON 2 min, B G
BEATRIBIAS , W 7 Frs.

4

WEREIEA LTS
SERi A L S min
T AE AR H -
WRR B S U 7 A
H 15«
TR i
oy 8,
PAD\| grzg [ 22 min
&2 min
A i
B E AR CE T
SLILER

B7 SLBRE
Fig. 7 Experiment process

2.6 HBPBHH
% H SPSS 23. 0 il EXCEL2010 &k 3t 17 %32
AL FRFNE G 43

3 H#R

3.1 ZREBRAAASM

X2 IRETE 6 A5 s b G f R FF 40T, Xk
b 30 RS2 AR R B Brin iy 6 437 5 i ROk
WAL A 22 R (3 3), IR 2 s IE#H
B AEAEREEEZES, 6, Hx 1.
Yyt 4 M5t 3 P B IS B T M B A AE
TS MR 5 AMEEERE. XRS5+
FETAFTERS . M FUY S50 51 N TP 23R A1 ¢

MAS[RIZ3 18] T 20 FR BE 4y A, ] s [l ok A 6
PR E B v R B ) 3 s A SR A AL B
TR 25 a), PR 7R 3 5w b BN B 005 B TE
ZE SRR,

F3 6 M FEPERERNERRFZRM

Tab.3 Differences in the photos taken by the

subjects in 6 scenes

EHORZN Tt FIF o
GRS BR2 BRO BRI BRI HRS
Sig. 0.000 0.023 0.048 0.031 0.101

H: 2 0.01<Tsig<C0.05, WHIMEHFLEREEER: 4
sig<C0. 01, PHAMEFIERDEEZES.

oF i BB I SR B 52 R E M A R
oGS RO R b B T AR e R I S i,
8 B il P S AR B o A, Sig. =
0. 377 ZIREAE A 7Y 5= 597 P RRTE AT
TEZESE; X RS2 L2 5 5P X7 R 0
AP S SR AL, 4 5t B BUAE 56 5 0 B AR
T 3R T 5258 v A AR S B

—VRET —

014
A W50 35 1530
540 2% 3 "
33045 045 e 0 o4
215330 » Py 310 25 560
B 0 y
W35 ©07S 300 315 g wn
285 300 5% Lo .
270 223 00105 270285 90106
246-210 15-120 255770 105120
240255 10435 @ 25 120 133
225240 15150 225260 135.150
n0-225 150-165 210225 150-165
195210 165-130 135210 165-180
80195 180295
= =X
iZJ AL 1 iZJ },{2
—T e — —VRE T —F
(25 015
S0 35 1530 M50 35 1530
1015 5 2015 10-3a5 30 045
115430 o0 315330 5 4550
00-115 6075 00-115 20 075
15
25300 =0 280300 10 7550
2M-285 90105 20-285 0 S0-10%
e W 55270 105120
240255 120935 240255 10135
5-24 15-1
o e 225240 135150
21025 150-165 =
155 o200 025 150.165
180165 1965210 165150
180-15%
= =
Y53 Gised
—R 1 —
— Wil — X8 Y X
015 o15
T 0 2450 25 1530
330345 . 3045 330-345 » 045
1533 g 4560 315-330 4560
T
300-315 20 6075 300-315 6075
15 10
285-300 1 7580  285-300 < 7540
270-285 9016 M08 a0
155-270 05120 255270 105-120
200-255 12035 240255 120135
25240 135-150 225 240 135350
210-225 150-165 210-225 150-165
1010 165 180 195210 164 180
180-195
= =
i35 56

B8 £R2USEXIHIRERMAMEN
Fig. 8 Subjects’ perceptual orientation changes in the

panoramic presentation and the real scene



5 4 39

BRAELN , 45« 4 5R SLBLRORAE SO SE VA o 152 1 0 £ 25 350 A 289

3.2 EMERAR—WIKENOERZS M
3.2.1 MPBAFEE . EST

A b % B A [l 1 ) 45 R TF A3 M, A AL 1)
i) 3 C R S 10026, )20 43 512 100 %6 (B
FPEBTAL) . 10020 (&5t VR FEYAL) . 99. 2900 (5%
ST,

SEE L) B R T AE B R B, R AR
Hhe) A R R S BT, ) A = AN & AR
Cronbach’s o R %043 k. 0.739 (PAD #i#Y) |
0. 857(SMB %) & 0. 825(SUS #i%), RE{EH
KT 0.8, PiBH % ) 5 ) 5 AR Y B 4 m nl {5
XF A 58 BT 32 = A ) 46 455 A R I 0% 40 AT
JIT A5 = AN B () 5 A5 RS () KMO B 43 %124 . 0. 663
(PAD %), 0.868(SMB %), 0.858(SUS ##
#1); Barlett BRIE 5 30 48 118 W 2 £ 344 0. 000,
FEUH I AR A B A I MR, B UE 45 SR R W AT
P2 0T A HL SR E AR A S 4
3.2.2 =R BB AT 20RO B 4 A

WIS 2 T = R s BT
M. Aht VR PR B2 525 PRy o oo BB R 04
JEIFXTH, W 9 BroR, R T NASE R AR
B, BN b =AM BN E R Z IR E
S M S R A5 4 BB B (BT B Y 34T T AR Ak 43
B, FHE =0, SD=1). MI&THRN N, &
5t VR PEO 20 o 9l X3 BT B st (4 RN 5 Bl 52
S PEOY A K3 B AL 0 R A . =R AR
FPEM 2 i E X Tt “m AW, “%
PR CMREEEET . CHEEET R e 6 A
BRI ZVE I 0 m k. Hob, M TSRS
4 VR B, A PR T3 ste st
CRNMET RGP BB 2, PRI E Y A
By AEN T 32 0K 3 R b S 0 B s R e e
JET RN A BRI B X 0T RE A T RO R

Gism e gl e ik, 320 AURE D I THD B9 R B
fRRM S AR BB 30 T 3 o e i
W T s LR B, X TRER R T VR 4
VB RE 360° 2 BLY 5t 00 H R BE Sk 3208 5 R
AEBL " EARR L.

SMB Kuller PAD Mehrabin/Russell it i
fl2e3 E,’Mi! ERE R T ) RO Hi‘m‘ﬂ‘i ity MTE ) WREIE) SEpEE

i

I

St

R TS BN
B9 =wHsE2RAXTHIXOEREG
Fig. 9

Participants’ psychological feedback in

three scene presentation modes
3.2.3 MM E 25 VR M A2 0 R
FEbR 72 Fe PR

f ZFhPE Y I A A2 R O BB A 4 e O
FHORPE BT, Ee ki & 25 VR AN BT st 45
RELRE N4 R 2ZE AR, W R
5 S VP AR A L 2

KPR . A5 VR PR 32 3K O BRI
MAEPR(SMB, PAD K i I ) I 0 45 2 55 5253 VR4 45
SSRTFVI 22 R L A A, R 4 PR, 55w
TE BT f 2 SRt BE R PEIN BT 2B 5= F 320
TOHEEE 2 AN (RS E Sig. = 0. 201,
EYEPE Sig. =0. S3) AN FEREER, HRHEH
WEES; At VR N5 EN AR 3
A OISR (I, Sig. =0. 0365 F AP, Sig. =
0.025; Mefig R, Sig. =0.035) I B E S,
HREINMERIAAGFEREZR. BHTZRAE
TE4 5% VR S A 520 B 5t 5 S8 5w i 5
BOMARML, TERT VRO ok R rp B R o 0 o0 BR RS
5SRO I R P AR 22 e

x4 AHEHMEAATXELRNEHRES

Tab. 4 The difference between two virtual presentation methods and the corresponding data of the real scene

SMB PAD ‘

ES N - - : : : — — : —
TR EE BEE EAE CEAE M Hairfd Stk WD eERE EEE

A2 (Sig.) 0.013 0.025 0.018 0.004 0.019 0.039 0.201 0.012 0.016 0.011 0.053 0. 00

AFEBI(Sig) 0.312 0.371 0.948 0.036 0.025 0.169 0.200 0.397 0.369 0.035 0.207 0.865

3.2.4 MERVEMALE 4% VR IFMAZiXE
TSN 7 A
MR s—R A BB a2 20y

SECBURIET B 6 AR AR A bR AP 28

F“SUS BUZ K" W0 E &S T % T 6 500 A&
(briEfb Ja) AT S H 00, 45 R 10, 2ss
BUT 5 ) BLZ W) e T IR R 228U T 3 5% 19 Bl



590 o @ s R R F % REBARER) %53 %
1 B SUSHLE G Lo ARG MR, 5 B i S
oo W, s st AT ok R TSR R YR,
Ny ST A A th T 32 34 76 4 4 i oh T DL 25 2
. WL, AT T D66 b 5 8.

o Sy 7 T, MO B 45 b O 0 0 7
s B2 TR 0 R, R TR
04 15 5 RE % 550 00 20 B ) ) 37 s A0, T G =2
o R R P R A e B
0.2 SN B ATE” . N RS — T AR A
0.1 BT N0 T B0 85 04 R R g e 22 A AN W o Sl i A
0 a5 BT F Wl o BT ) S SR I R, A 40
Bl SUSH ;&

R REI W e2REY

10 SUSEM TAMEMUFR P IAIFHRARHA
Fig. 10 Performance of scene sense in two virtual

scenes evaluated by SUS

=

it
ARIGURE 5T AR A o o b4 3 SR R B 5 B
A BLSE VA B 9 v de O i W R O 5 S B 5K
SRR B RO S B2 R 1 R ) K k5 LA
ERA LR AT 20k, N PO B 22 A G B 5 % SR
AEALLEA ST R Wy L A 355 00 D fili A 08 B 553 10 0 24 Je
gl RUE B AT A 7 SURE B8 58 e R RS AR
HAX SR IR B 7 B R H B 2 42 56 0F T B
AW H P ARG X — AT T RiE
R VRIS N A 2SR S 4 3187 S R SN SRS S
FORWER M RECHFE AP
ARG R IT i e, W 5 P08 LS R
UBERIEREE . Y5 5 s FEE R — R T Y
AR X, A R B R SE RN SEARRREE
MGEMBESE L N F BB R AT, A
A% A 37 5, (] B o s ) i A2 3K W I A7
RS0 BN R B AR AR, A 50 B i BE 5T
1FAETT % BB AT

oy M el A, s DB o 807 P A
FESINER RS, WY 5, NERS
RHE QRO R R REE BT Lk
BIRBEE M EHRE L RPN RER. X
RIS ER B A b R I DNE i b /]
B, NGRS S E S MR ER, B
ARESERI RIS R ALRYEL; RN R
ZX 8] K /INGE S Wi N B TR, 3K 5 AR 22 B 0 IR G
MR G, HS /M5 A5 4R M

A = )

BIBLBR P 1 BE 8 S TR IB Y, R RO LR
360°HYFFBLR L, BEMPIES:. SEiE) R IK SR
B, MRS TN R R TS5 SRz, Y
Y 52383 B G BL . (AR T B R
SrdebR: CIEAMET . CENET R MR T
ZIER SR, XalaE R T AR BBERE R
BHEARTBM M TS, HAR T AL 26
Gy, Mg iR I E S ER G, A ikl
kTR 0BT A RO, T PR AR T R A L
Ji e

5 &

BT A #T P MR TR A2 R AR S R
W s it AN 3 NMEbR . ZiE 0
SR OHEVEN . B E SR BORM R & 5 VR
I ARAE A B PR 3 5 BB 1 5
AN A, Z5REW (1) 2 A0 5 i B
PEZES, 19 A 1E S8 s & RO07 X H %
TR P FEERBRE () NOHBEMAES, B
RV 5 S B 1) 2 I E T O HPE N ) 12 A48
PR 10 MERAERZFEES, W "Bt
CHNPET . ST CMREEEET Kb R SR
M4 VR PRI 5 58 S PE R AR 3 AN bR (4R
A Sig. =0. 036", “H At Sig. =0.0257, “Me
BB Sig. =0. 0357 ) fEfE 35 25 55 R WIAH L T
RV, 2R TE 2 R ) s VRO o Y S0 B R I
TR

AWREEREH T (1) i VR ENRERLE
B 23U N H T 35 A58 P wF 58 B
RS (XL RIEN, 2% VRIEN AR
AR n s WA R R AE R RS S B E R
BB, 2t R IER S AT M AH Bl & a2 K ik



5 4 39

WRAE 2, 55

e SR AE SO SE TE A o S 1 B 25 54 A 591

X—WEIeaE R Wik 7 s s 2R3l

BORTE 7 AL VA b B B AR 34 Bz ol 451, A&
MR RE N X —F AR MR 55 T 5% W= B S S 1k 4 =

PR

2% Tk References

(1]

(2]

[3]

[7]

KRAUSE Christian L. Our visual landscape managing
the landscape under special consideration of visual as-
pects[ J]. Landscape and Urban Planning, 2001, 54:
239-254

Ky - P AR JER. OLSE i 5T — P B A
SOWEGNE (7). WEBE A, 2013, 29(5): 22-26.
MILLER P A, LIU Binyi, TANG Zhen. Visual Pref-
erence Research: An Approach to Understanding
Landscape Perception[]J]. Chinese Landscape Archi-
tecture, 2013, 29(5): 222-26

R, R, 2, %, BT SBE k09 db 5 2R uE
O el G g5 4 B PR BOR [T ], Aol B, 2011, 47
(8): 53-60.

ZHANG Zhidu, XU Chengyang, GONG, et al. As-
sessment on Structural Quality of Landscapes in Green
Space of Beijing Suburban Parks by SBE Method[]].
Sciential Silvage Sinicae, 2011, 47(8):53-60

A, XV, BT AHP B0 50 2 [ S 51 PR
[CI// o B X5 bl bk 27 2 2014 4F 2 i SCEE TE R,
20145,

FAN Rong, LIU Binyi. Evaluation of visual attraction
of landscape space based on AHP method[C] // Pro-
ceeding of 2014 Annual Meeting of Chinese Society of
Landscape Architecture, Shengyang, 2014 .5.

Hatig. HR AT PR, 2010(11):20-24.
FENG Jizhong. Over “Landscaping Organizing” [ ] ].
Chinese Landscape Architecture, 2010(11):20-24.
BROWN T C, DANIEL T C. Modeling forest scenic
beauty: Concepts and application to ponderosa pine
[D]. Fort Collins; USDA Forest Service Research,
1984, 256.

DANIEL T C, BOSTER R S, FOREST R M. Meas-
uring landscape esthetics: the scenic beauty estimation
method [ D . Collins; USDA Forest
Res, 1976.

A E AR LR T, 0 L 45 08 SOULBE AT - el JBt
R[], i E Ak, 2012,28(3) :5-14.

LANGE E, LEGWALLA I, LIU Binyi, et al. Visual
Chi-

Fort Serv

Landscape Research: Overview and Outlook[]].
nese Landscape Architecture, 2012, 28(3):5-14.
Fopa) k. FETF I S AT A 1 M S ] Ay e R K1)

[10]

(11]

[12]

[13]

[14]

[16]

[17]

[18]

Bt AFFE D], BB VB k5=, 2016,
WANG Xiangge. On design of plant landscape in
mountain parks of Chongqing based on the urban visual
analysis[ D]. Chongqing:Southwest University,2016.

SONG C, IKEI H, KOBAYASHHI M, et al. Effects
of viewing forest landscape on middle-aged hyperten-
sive men[J]. Urban Forestry & Urban Greening.
2017, 21, 247-252.

FEOE, EOR TP SO IR SE TR ) H e 5 Y
R R RA S5, 2006(9): 1733-1739.

WANG Baozhong, WANG Baoming, HE Ping. Theo-
ries and Methods of Aesthetic Evaluation of Landscape
Resources[ J ]. Chinese Journal of Applied Ecology,
2006(9):1733-1739.

BRUSH R O. The attractiveness of woodlands: Per-
ceptions of forest landowners in Massachusetts [ ] ].
Forest Science, 1979, 25(3): 495-506.

BISHOP I D, ROHRMANN B. Subjective responses
to simulated and real environments: a comparison[]].
Landscape and Urban Planning. 2003, 65 (4):
261-2717.

MR bz~ , TR, 45 THT 1] 485 3 25 ) £ S5 S50 0 1 36
WEARLT] MR ,2017(4) :28-33.

CHEN Zheng, YANG Yun, QIU Ming, et al. In-situ
assessment of visual experience for urban space[]].
Landscape Architecture, 2017(4):28-33.

Ihf R BOE , EFTL, 5. 25T VR 23 AR & 4
SO LTS PRI S E 5T [T ). b mdpRol K 22224, 2016,
38(12):104-112.

SUN Yinan, ZHAO Xin, WANG Yuhong. Study on
the visual evaluation preference of rural landscape
based on VR panoramal]J]. Journal of Beijing Forestry
University, 2016,38(12):104-112.

RE NG M, 55, LT VR & R EH AR MK R
SOWMLGETEO fha 3 F 9T - LA O e B Sl [T ], B
B Z:,2020,43(19) :36-37.

7ZHU Yang, LIU Jiawei, MEI Wanqi, et al. Research
on the preference of campus landscape visual evaluation
based on VR panorama technology:taking anhui xinhua
university as an example [ J ]. Modern Gardening,
2020,43(19):36-37

SHEPPARD S R J. Guidance for crystal ball gazers:
developing a code of ethics for landscape visualization
[J]. Landscape and Urban Planning. 2001, 54 (1):
183-199.

PRAAFE BREE, XM BT B R 7 R 00 3 Tl 4 3k
Z )R IE LT ). BRTTEEST, 2018(6) . 12-20.



592

(LR~ )

BB R

L
=

ESE QR SR ) H53 %

[19]

[20]

[21]

[22]

[23]

[26]

[27]

HUAI Songyao, CHEN Zheng, LIU Song. The quali-
ty of urban public space based on new data and new
technologies[J]. Urbanism and Architecure, 2018(6):
12-20.

LANGE E. 99 volumes later;: We can visualise. Now
what? []].
100(4): 403-406.

HIGUERA-TRUJILLO ] L, LOPEZ-TARRUELLA
Maldonado ], LLINARES Millan C.

Landscape and Urban Planning, 2011,

Psychological
and physiological human responses to simulated and re-
al environments: A comparison between Photographs,
360° Panoramas, and Virtual Reality[J]. Applied Er-
gonomics, 2017, 65: 398-409.

LOVETT A, APPLETON K,
KRETZSCHMAR B, et al.

WARREN-
Using 3D visualization
methods in landscape planning: An evaluation of op-
tions and practical issues[]J]. Landscape and Urban
Planning, 2015, 142; 85-94.

ADELA B, TORRALBA B A. Semantic Understand-
ing of Scenes through the ADE20K Dataset[J]. Inter-
national Journal of Computer Vision, 2016 (3 ):
302-321.

FHAR. BT UL DT G2 DL - DA 235 1) S AE IR R R B3 A
BB WA [T]. FERFIT, 2004(2) : 63-69.

TIAN Song. What You See Is What You Can See: See-
ing the Isomorphism of Science and Cognitive Model
from Wheeler's Realistic Diagram [ J]. Philosophical
Research, 2004(2):63-69.

HANDS T, SHAW A, GIBSON M, et al. People and
their plants: The effect of an educational comic on gar-
dening intentions[J]. Urban Forestry & Urban Green-
ing, 2018, 30: 132-137.

BIRENBOIM A, DIJST M, ETTEMA D, et al. The
utilization of immersive virtual environments for the in-
vestigation of environmental preferences [J]. Land-
scape and Urban Planning, 2019, 189 129-138.

SRMS B R B B0 A TR I R
SO PR H fh B R R E T [T ). o = AR, 2017, 33
(8):97-102.

GONG Peng, LIU Chunging, GU Xinren. Research a-
bout substitution effects of photograph and animation
media in the assement of urban plant visual landscape
[J]. Chinese Landscape Architecture, 2017,33(8):97-
102.

WEAG A, T, T RS EE B
T VR SEm iy & [ ], B BRI H &, 2019,34 (1)
38-45.

[28]

[29]

[30]

[31]

[34]

[35]

XU Leiging, MENG Ruoxi, HUANG Shugqing, et al.
Healing oriented street design: Experimental explora-
tions via virtual reality[J]. Urban Planning Interna-
tional, 2019,34(1):38-45.

ARAM XM, A3 3h 58, 45 SE TR i 50U 58 8
MWt oT: AR M 838 ) [T 1. o [ B Ak, 2019, 35
(6):72-77.

LIN Yuebin, LIU Jian, YU Kunyong, et al. Research
on perceived evaluation for landscape environment of
treetop walk: A case study of “Fu forest trail” in
Fuzhou[]J]. Chinese Landscape Architecture, 2019,35
(6):72-77.

BRE OB, 4@ T 0 2 (5 ) 3% 11 45 €0, T il & 1)
QB [T]. BRTT @SN, 2018(24) : 51-56.

CHEN Zheng, ZHAO Shuanrui. Enhancing planning
and design of mental health urban green open spaces
[J]Urbanism and Architecure. , 2018(24) :51-56.
ODE A, TVEIT M S, FRY G. Advantages of using
different data sources in assessment of landscape
change and its effect on visual scale[J]. Ecological In-
dicators, 2010, 10(1). 24-31.

GRAHN P, STIGSDOTTER U K. The relation be-
tween perceived sensory dimensions of urban green
space and stress restoration[J]. Landscape and Urban
Planning, 2010, 94(3/4): 264-275.

USOH M, CATENA E, ARMAN S. Using presence
questionnaires in reality [ J ]. Presence Teleoperators
Virtual Environ, 2000,9:497-503.

ATFLIE R, TR 5 AR W 36 22 R0 o0 e xt
LT, PERE R, 1990,6(2):19-23.

YU Kongjian, JI Qingping. Research and counter-
measures on the aesthetic differences between experts
and the public[J]. Chinese Landscape Architecture,
1990,6(2):19-23.

PR, HOPG Ll X ARAR ST O A XS D AR 78 A ot
T I RAT LU X AR AR IE B R B [ D). Jb 3T b e
Bl K2, 2000,

CHEN Xinfeng, Research on Forest Landscape Evalu-
ation and Scenic Recreation Forest Construction in
West Beijing Mountain: Concurrently Discuss the Con-
struction of Forest Recreation Industry in Taihang
Mountain[ D]. Beijing: Beijing Forestry University,
2000.

KULIGA S, THRASH T, DALTON R. Virtual real-
ity as an empirical research tool-Exploring user experi-
ence in a real building and a corresponding virtual mod-
el[J]. Urban Syst. 2015, 54

Comput. Environ.



554 BRAEDN , 55« 4 Bt R IR R AE SOUALSE TR b L 1 B 55 3o i 593
363-375. 221-225,229.
[36] #=hh, 8, WE%. Lumion B IEH Y = WX it WANG Jianwei, WEI Shumin, YAO Rui, et al.

[37]

[38]

[39]

[40]

W RE LT ). AR ARl R, 2013(4) :114-116,130.
YUAN Xun, XU Chao, BAO Zhiyi. Application of
the Lumion software in the plant landscape design[]].
Journal of Fujian Forestry Science and Technology,
2013(4):114-116,130.

SHEPPARD S R J. Guidance for crystal ball gazers:
developing a code of ethics for landscape visualization
[J]. Landscape and Urban Planning, 2001, 54 (1):
183-199.

BRAE L AR , S, 2L T 3 Sm v AL B 3R X 1L
EEE R PE N RS LURE M S [T ]. 1 el Ak,
2017, 33(10): 108-112.

CHEN Ziru, FU Weicong, DONG Jianwen. Scenic
Beauty Estimation of Urban Massif Based on Scenario
Visualization: A Case Study of Fuzhou[]]. Chinese
Landscape Architecture, 2017, 33(10):108-112.
BOURNEZ E, LANDES T, NAJJAR G, et al. Sensi-
tivity of simulated light interception and tree transpira-
tion to the level of detail of 3D tree reconstructions[]J].
Urban Forestry & Urban Greening, 2019, 38: 1-10.
FRANK S, FURST C, KOSCHKE L, et al. Assess-
ment of landscape aesthetics: Validation of a landscape
metrics-based assessment by visual estimation of the
scenic beauty [ J]. Ecological Indicators, 2013, 32:
222-231.

F A, BB, Bh G, S, Dl ks ) 2SR 4y B
JEGARAE BT[], PEAb MRS B4R, 2012,27(2)

[43]

[44]

Quantitaive evaluation of landscape perception features
and classification of garden space [ J]. Journal of
Northwest Forestry University, 2012, 27 (2). 221-
225,229.

XETE , FBEEAY . BT XU B P I 1) U 50 IR 32 A B
S8 LU e M 20 el S 49 [T ). R 7 |40, 2014(3) < 4-9.
LIU Binyi, GUO Jiaxi. Study on a visual evaluation
model based on kuang-ao theory: Take urban wetland
park as an example[J]. South Architecture, 2014(3):
4-9.

SMITH E L, BISHOP I D, WILLIAMS K J H, et al.
Scenario Chooser: An interactive approach to eliciting
public landscape preferences[J]. Landscape and Urban
Planning, 2012, 106(3): 230-243.

BARDO M T, DONOHEW R L, HARRINGTON N
G. Psychobiology of novelty seeking and drug seeking
behavior. Behav. Brain Res. 1996,77, 23-43.
fHIESE, BliHH. TS el 4 2 5 W R 5 AR I 9 55 1Y
BRIRE AT [T]. P A R AR (B A
BI22PR) L 2020, 52(6): 905-911.

FU Jingwan, LU Ming. Perceived restorative effects
of winter campus landscape on university students’
mental fatigue in winter cities[J]. J. Xi’an Univ. of
Arch. &. Tech. (Natural Science Edition), 2020, 52
(6): 905-911.

(R HEFAD



