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EXHE

In this study, we explored the impact of bikeway landscape features on the
physiological and psychological health of cyclists. Utilizing WAHOO KICKR BIKE
V2 bike trainer and various wearable devices, we examined how landscape features
affect heart rate, heart rate variability, positive emotion and landscape preference during
cycling.

The study reveals that the visual presence of motor vehicles, even in virtual
environments, elicits physiological stress in riders. Roadway characteristics, such as
straight highways and clear lane infrastructures, significantly mitigate psychological
stress and enhance safety perception. Furthermore, distinct lane demarcations correlate
positively with relaxation. Natural elements like mountainous vistas contribute to
mental repose and stress alleviation, while greenery correlates with
psychophysiological benefits. Urban design quality directly influences psychological
stress mitigation, highlighting the importance of strategic urban planning. The analysis
of rider characteristics indicates that gender, age, and BMI significantly affect heart rate
and HRV.

In conclusion, this study provides insights into the influence of various landscape
features on cyclists' health responses within bikeway. It offers evidence-based
recommendations for designing, planning and improving bikeway to enhance cyclists'
experiences and healthy benefits, significantly informing future planning towards

healthier, more sustainable bikeways.

[ Keywords] Bikeway landscape features, Healthy benefits, Artificial intelligence,

Indoor cycling, Wearable device
iii
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ZER RS - RS AR E A B a9 R 0 AR FRAMTEAT AR T K RE S AL A
RE BT 7 Pl o Bl MM 3T A 4ERR B AR E R eyt RETAR
BT AR B S RAEE B 5012 P 4P MBS IL TR S RO BE  BEAR
PP Ao A BB RIE > AR BT K Z RRANRBL I L BERA T R KB
H/ZERAETNERF R E B RTEHEEPREIGZE > T CHET
i# 438 70 B HF % (Ghadirian & Bishop, 2008; Stratmann et al., 2019) °

(=) EMAE (CV)

HBERBBIFEOAR T LRNABRERS - HEE N L ARLENA
REBRFATRVEOBREFEEFA TR THAT A —PIE T EHAMA2-
ALEEABEGRENEZFAAR > § AR TESBUNABRLRE 2 A6 Riodfo
FRIERE N R AN ABBESAT Bl AMEZBE E( T ERBARB S ER )

M AR (ABSHHEEEY) PERETE (BRI EHE) £ EHRELL
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FBRAAE T @y AR Fe 54 B A E K% /1 (Giilgin & Yalginkaya, 2022; Mulfari,
Celesti, Fazio, Villari, & Puliafito, 2016) * 3L &% BEA AT e 9% R > Tl L
RUEF LT 6 RIERAZT R EECAEA AT RATE G 24 il

Google #v Microsoft &) B 1% 3% /& A #2 X /- @ (Application Programming Interface,
API) > API T UARIE B AR M 5 AT 048 SR EIIREE F AT A =T Pl ey 45 A%
# (Labels) #v12 w5 # (Confidencescore) > 1 wn itk F (%) BT 0 &+
BIF BB ZBF N TRME (B 4)  BRARSHERERE (KHEFE) ~H
BE (RERFE) ~EEf Ltbire) 2164547 0 A TEAR LR RFHRT
R LT A R BRI 3 AR A5 M B 4T 238 3 35(Ding, Fan, & Gong,

2021; Ito & Biljecki, 2021) °

é > [\!/ > —p Tomato

Tomato Eye Brain Result
. ’ | 84% Tomato
é > S @ p 5 ’ D> 15% Apple
''''' — 1% Peach
—\
Tomato Sensing device Computer Result

4 ERALHS

%ok kR © HQSoftware (2019)
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B BRATHEA SR

FATEA— 25 M A AEY HohBRERBABRE SR RN ECHE
fE > R EIRIE T AE > RS R R R RR  SLS TR REIRE
Jig B Ao i S ILBE R 1E B 0 A BN RALA S EF0 B R AR EHN TR AR E T

AR FAM AR EEHRIEE T @ BATEA RS RRIEESY  #
FRRAE B EAE B AR IR B IRAHF > mIAR H =AM SR AR R EA
FRERARENEITEBAEMEBRER AL BRI FBOIURES > BHBINEE
BREEANARGE BRIT A EHARREA S CHOEREELARELE
KB ERRIE S ~ BB A o 3 IE G I 4 Fo B B2 3 38 B (Gotschi, Garrard, &
Giles-Corti, 2016; Oja et al., 2011) °

AR E L FRROEDRERN AT CRPRECRETRE LA RS
BEARBNETIERE > £ B ARBIRTEE T AR —ERRGER A BRI
wEfH B KM ChE LA RFELAELERBE B FHIERAM
B EREENAETRACECRAERS A AE ZEIT R EITES > doxf
Ih ~ AN E R AR R R T UM AR GRS ER  EHBEFER S

SRR TR RMEHR AR B BENBER N SFOFWHERL
T SE AR R R AR HOE R0 5 B & 3R M MR I KRB R Fo iR ko fE ) - RO @
Lo BEHRRERRREABEELTREE QR ERE > bl &M
B BE o) B9 BF SRR R AE SR — AR L~ MBS B P e e BB 0 A B R R
NAEE RERLFHAHREREEGEE BRI ERTRAPAZTNE
P BbSh o S B R RM LRI T EH RS SR G RREAENEZ LT E
2o B ALK TAERCER ) 2L P T BBRF KRBT RHT
YF 2k % Ao £ 7% H & (Broach, Dill, & Gliebe, 2012; P. Chen, Shen, & Childress, 2018;

14
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Evans-Cowley & Akar, 2014; Gladwell, Brown, Wood, Sandercock, & Barton, 2013;
Thompson Coon et al., 2011) °

BRI FRRELECEEG LHBELA SHER  ABIA ) 0 ML
BH~BECHERE HBLREELSL LS FTRARARRA R I0ME R | 2R
W aEERES AR REE REEFEE&ERR KM LlME S EE
NEREGH RS TS HEE TR BT EHHTR AR S RALRER
1A AT RERIRH T LR AT RERRHEN TR BBAEHITER
BT ABRE RS AR AKE -

— ~ B ATHy A TR B 1A

AFBRELCHBOATTY  EFER SR SR G RE A RIARH A E
BHBRORE - E R BRHEF  REAMBBTRERAFEZRIBENGEREY &
S RBRE  REBEREANARZNBRIRT - B ENELACHEIRNE (LERE
ERIE) Fogl XA E (KRR ERIE) » ETHBOEGAMETLRE &K
B R G BRI TR LT o BEHEDRD A RERNOER 8BS

B9 B G R RO B R LT B 3 e 0 B BER ASAEL ~ WRAR o 4k Bl 69 3R 32 (Shaffer

& Ginsberg, 2017; Song, Ikei, Igarashi, Takagaki, & Miyazaki, 2015) ° 35 4748 B # %
BRI BB TR AN R FAITHCRIRBEBST > MAEKKER T FITATRY
SRR AR 0 AR T B AT T 5k B R A & E B f AR R A &)
(Grazuleviciene et al., 2015; Tsunetsugu, Park, & Miyazaki, 2010) » 2K T & 3f 55t 5 4

REFBEE  HATRERRASITHTHRENFEEMRRLRRAAETHE

-

{RBEFREFEBECEGEORE > B HRM G TNIEHEACRR T

A
oo
PIEN

WATARIG 1S 9480 88T %) » TR BB % 09 O/ % B4 69 % 18(Gidlow et al.,

2016; Han, 2017) > Bk AR A FRfo o Z G BB RE A BB A BT -

15
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(—) % (Heart Rate, HR )
S FE o BRESAECRBLE ¢ RE 0 B4 bpm (beats perminute) > AL S

d0 % A Gk R A A R 00 — 18 E RAGAR — AR AN FF RS F B E 60 E 100
bpm Z M &My ER LB FHES MEHERLTETAAEGHYABTH
A ARG FF RS F > BRGSO R B L0 B R 69 KA S BUR G S B R
J\ [ 48 Bl (Valentini & Parati, 2009) © sbsh » SR B @B R A ~ B R0 FHEKEY
BE S CERBERETEM T AERN S S RRE A BRRAKE W RIKe S
A1 7T fE & 90 18 B4 IE 8 7> 82X A M F4 69 K A& (Ulrich, 1981) -

(=) w42 (Heart Rate Variability, HRV )

RS A (HRV) MR AR CHREBIRECARAEN G ERIEZR v
ARIECERG MR IERZE BHENCEGF LR TR AN B EE
B 71 % 32 B R REARR -  OREEAEHRBE IHELANTH RN

BRI BEWBLAAOLIE SRS RN E > RGN EAREALE  ER
REAFK-HRERETHAERE  IRWEHTEHE B FTRDGHEN  LRRE
JEEF AR > M & R AP LR 09 7E B 3 e B K FL ~ AR A B (de Brito et al., 2020;
Gaertner et al., 2023; Ikuraetal., 2022) > Zi@ oo R G B > 5 LOPAEE R &@ $H 3R 5
SAerray A RBEAE S 0 H ¥ HRV 464F &3 BB SR RAE 4R » B3GR R @@ E
FIF 30 o 41 Bk B[R AT 4030 » A BB B 73t & > F R 354% &4 SDNN

( Standard Deviation of NN intervals) ~ RMSSD (Root Mean Square of Successive
Differences between normal heartbeats) ~ NN50 ( The number of pairs of successive
NNs that differ by more than 50 ms) F= pNN50 ( The proportion of NN50 divided by
the total number of NN intervals) ; 383545 4% & 18 18 & Bk R 7 64 55 R - 5] 3834 2498
R 7| % R454% &35 TP (Total Power ) ~ HF (High Frequency Power) ~ LF (Low

Frequency Power) #v LF/HF (Low Frequency/High Frequency Ratio) > X ¥ SDNN
16
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e TP EERFAREELERCRERE > @ RMSSD &4 HF 18 B A 7374 21 3 Rk
MERGROFE (R2) P Bt FAARGEEWEREREZALEES  BHELER
Bl 84T 238 Z8 ¥ BT H O 0B B AR A KT 8% E(Jung, Woo, & Ryu, 2015;
Kim, Lim, Chung, & Woo, 2009) °

R2 S ERHIBARAY

B2 I5 4% B

SDNN (Standard Deviation of NN EA QBRI A2 & £ > R T RO G

intervals) Bef5 & Rk HRV &y 44t -
TP (Total Power) FATASAERGE N HRV 94850 > A7

BEMOEERM -

RMSSD (Root Mean Square of the ~ R B2&| X AP & &M > A2 E eI HA )

Successive Differences) Bffa] £ R o
HF (High Frequency) SR E NG F > B R LR E

M

AR 0 R B R AT EE A IEAR o

ZokH AR © Jung et al (2015)

=~ BATE S B4R

AT B — 14k &89 B SRR T @6 E CEATE RIZRT > gk
BBHOIEFEORA - CEBAGRE  EENREIREERE > L7 B4
WA RRAFEGCERE > RBERIIRREILNERTE S-S PEAR
B LE > B A S E M S 35 12 (Flowers et al., 2018; Lahart, Darcy,
Gidlow, & Calogiuri, 2019) 1828 ¥ & B B 3R 3569 8R4 F 815 &3R8 8 A7 A 369
oo MPRAABR SN FERBTERFOFERARA M ABNAT Z8R - REHE
E R mBir B RFER BARAZBRAEHRBEBRZAGFERNGHR bl BLE4%E
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Y KBREEMOBRZTB EPHBE RV ERNESOBE MR OETER
i3 A I @ I A ROE $H R 8 s 32 42 B K U JE ¥ E & (Hartig, Mitchell, De Vries, &
Frumkin, 2014; R. Kaplan & Kaplan, 1989) ° Akers £ A (2012) #4955 &% > 4Lt
PREREB R BITHBRESE B RRROPh BBEEFRA LA EHE  BHMNK
HAFRAD - BECHERELAETRHA BEahAa Y RT RGBT
BERER - BERMERTAQES I ABMERA AR AL RB TR B
RENHEE R Z  AABATRAICEREY TR > TR IE M9 ERE & -
% B B Au s 324 B MK U(Akers et al., 2012; Flowers et al., 2018; Keyes & Lopez, 2009;
Kuykendall, Tay, & Ng, 2015; Singleton, 2019) = Bt > KB} R EIZUE G F 4 -
BRI R G EERARRE CHERRELZHER
(—) Erthes
HE LT HRBERNBEEYORIRE THEERTOAR Y EEMR AL FE

ARBERECERANEZR L RIRCHRETRA S SR wREAARER

WEE R LS R A A BN AR N R B R 3R R I R4S (Tttelson,
1973; Ulrich, 1981) ° Russell ## Mechrabian (1974) #9%% % & 8 & [ 64938 85 € 5| %51E
BARNBEHERELZERLTA  HHARTAMEH A ARRESF > g2 LEWK
(Pleasure ) Fv=2 B2 (Arousal ) ¥ E @15 4 > F RGN £ v & % Fo ML TR OGIRBE
Russell #v Pratt (1980) R & TE#® Tl Fo "hd2 | HEBIOEEAQESE
IR 35 P P AE 35 55 69 PR A 1F 4% (Russell & Mehrabian, 1974; Russell & Pratt, 1980) © i &
EEFET AR BRI > BRI ~ Bk~ TRARRE - F A
RAVBERERF > AR RIEZNE TR RBERENRZ LORE  KRERET

m

FERBUER N R R 0 B E (en k Staats, 2012; S. Kaplan, 1995; Ohly et al., 2016) °
HBRFG R~ FORE  F SRR RO T SRE TR &3R5+ RAv

RV R A g R S IR R 30 R B R D R ) Av B JE & & @5 4 (Riches, Azevedo,
18
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Bird, Pisani, & Valmaggia, 2021) « £ ¥ > T | RR FHRRAGEGESE > Rk
B8 ¥ & ATIR B 69 IE @B Ao B AR R 0 8K BIH R R A IR A B AR B
"o BE BB R MO REREFEEARE AR EE R REE
FRRABFN RS HRALENDRERERA TR "T8E KA
BE) oK A BN BB A R R AR A RE > b E B AT E) 69 B
4 BRFRANEGHCERE T HRHR ) RCERBORE S BREE ) e

BABH > HARHBE I REEMBEARBHFHUENER  KOETLEFHERE
AE 9 4 & MbBR AR IE 1) 1 4% 04 8% B (Han, 2017; Russell & Pratt, 1980) °

(=) Z8BE

Rapoport (1977) 32 & A4 B B3R F % L BIRFER/ L0609 82 &
Haog ~ BhofotE AR E > AMBBRET (R E BT 28 - HE) #R
FBRMA > AR EANEABEINER o HERAAGXLT T HiogE X
BRI AT R BB A A B R R AR > 1% RIFBINESR -~ TATE
KBRS R G o BB SSE AT B A A0 H BT ST R TR R
(Rapoport, 2016) ©

R AAERH LA RENEBTE  SERTAES B
BHBFVAN BALERBEOEREE eV ERTERMAR BHEATRS
FMAMOENREHE RRAHREFREREL SEFER ZRBTES
AR EAFRE > BN TR AR A R Hlio 1 R
Ao b2 o R BT AT RRE MR R 0 30 4 B R R I 3 B AT 38 B (Cole-

Hunter et al., 2015; Daniel, 2001; Peng & Han, 2018) °

19

doi:10.6342/NTU202400237



F=F RIE
F— PR EERBR

— R

BATSSEATREREAMMMAEY  E2RAMEAS T ARUNES R
AFHATEEREN R BRAERALTLEREHBRET AR E B
ERE o oRT BEMARAETRGRLALBALIRGLDFRERKAR -2
BARE—AR AR ERKA CERAERIT oM BT LEREAH LEBE
BELOREBEBERR AT LERFHEREEERZIBE AT LK
SRGRENEQEENRRBTEFAL CERERESG AT EARSEY
AR A BOBE w3 - S FRY SR EHFETRE >
BREZGRANELRUE > TR ABROHREH (BS) -

SIS
:
BAEER RS hESE
| SDNN__|
H2 ||| R
| RMSSD |
BEEH IR
Efh
B
EREREY H3
BOAE AR
TEHRESER B5R
H4 SEREYT
f

B 5 & IIRARE
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~ B RRAR R
AAREABBES FHRRANER K FBR AR LHER=FWEETVTA

o Rr@mift AT R ERBHEREREXENDE > DREH LFAEE - 7]

AR R 0 B AR R Ao
B3x— (H1) @ BATRE FBRABBE R MAFAMRH -
k= (H2) : BT REFBABBECRE R HFEMAE -
H2-1: B47T £ FERAF L SDNN {E 2 P74 B -
H2-2 : BT 8 FRAF A TP A A48 -
H2-3 : B 47T £ FBRAF R RMSSD @ M /7448 B
H2-4 : B4T £ 8 FBRAF A HF B RfFE48 0 -
Bk = (H3) : BT R EFHABBEEQIFEIHFLMAE -
H3-1: BATRE FBAMARE & HFEmAH -
H3-2: BT 8 FRAF AR FE 2 A AA -
H3-3: BATRE RS BABAEHEZ LA -
H3-4: BT EE RBRASHMARRE S MEAMAH -
Bxm (H4) @ AT EE FHRA BB ZTRBIFZREFEMN -
Bk A (HS)  BRAFHRCE - CRER - EqHFdh s BiRFX AL
ABRA o
H5-1-1 : By REMH R R foo RG R 2 RIFLAH -
H5-1-2 @ By R MR 88 E a1 & Fo Z 8R4 X R 7 AL AR B
H5-2-1 : By REF# R R foo RY A2 R A4 -
H5-2-2 : By R SR ERF & TR RIFZHFEAH -
H5-3-1: B RESMESHBBACRICR G R B FAMA -
H5-3-2: BikE SR E SR HA LG FE ZRBITFZHAFLMBEH -
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H5-4-1 : By REEHFoFATHRR R R 0o R G R 2 4R -
H5-4-2: B R H EHFo B TR R A E @ 1F &0 TR R4 X R A48 B
H5-5-1 ' B RFEZHEAELRUACE R G R R
H5-5-2: BRkFEXEHERETRAUA TG HFEE ZBRBRITFZHAFL4EMN -

A0 B E AL B AT B AT 3 T BT Google Cloud Vision API
HEzZAEENE AR - F8 - £ BT & 695 K39 4 /1 % # (Ghermandi,
Depietri, & Sinclair, 2022; Wilkins et al., 2022)* B ¢t > & 554 | Google Cloud Vision
APl 152 B AT R ZBAA AT TS 0 3% APL BR12 S5 B EH7 50%0 H A2 K
BREHENE S BB~ MEREBR G FOBME 2 HEEH > &7
B AR TAE EAAS » UL ERAR o & RGBT AR BAE AR R
AT RE R B U G A RATHRE S -

s AT BT

ARARAS FEFoS R G B AL BIAZ TAMRZE R AR Bk E
RIRRRZH LR Mt 0 RZ o RAREAK LR SR €812 5 & AR EXS
BARRET Bk A R R BRSNS R R T IR ETHE  RESH
R FZARE BURR s R G BME RE SRR E R 2B /1 IKfE > LA SDNN-
TP ~ RMSSD #v HF {84F & HRV R £354% - SDNN K& SHEER 1894 » TP
K& B EMNE L o) ERZLi2 > RMSSD X & %2 87 8 X B Ab @0y 7% b2 & > HF
REERB I X RAV L) FILEE > £ F > SDNN Fu TP G4 & 288 o R4 & 54
RMSSD #v HF 37 &8 X RV E A o9& EUFRA LB ERERE 3 P

S BRI B 30 s RERARI -
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SRFSRGR Y BAZECHEAREAERE BAFKEAME B F LA
188 8 T Bk AARM B HE TRATFE B ¥ o) & B HAEARR B BLE
ZBHARE BATEE F R BB EERES M A -

RN K @ -E 4

BRPHTOAECHEBALEE A BE > %% A e 5442 (Rapoport,
2016; Russell & Pratt, 1980) * A} % LA IE &) 15 &8 Fo 5 BB AT B TR 35 4642 -
EH 4 BHAT T T OETREERREN,, ~ T EE P RTREER
RE%EE | - TEBRTORTRREBRREEE ) - " 0 FOBATRIEE R E
B FBRBF1AEME " RIEBREIDTOFTERE,) 0 £ S AOEAEN
B £ Likert 2 FERETER (1=FFARE > 5=kFRE) » BERER
REESRAERE 5 28 EaF&f TBRBFHELRI  Fo8HETTRAH
HETHATEETRNEERREFRERS  Flag ko k3w -

3 CHASMAETEA

16543 M@ i 8]
nACLE st £ @ P oy B AT IR B R L
T T @ P EATIR AL R B R AL o
a2y TP HEATREERREEE -
;€ T @ P EATIR AL R BB -
FBLAR T AR T % EBRER T HRITRR
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\
=¥

=8 PIR%

SMEBHBARMRELER L RPDBAHOME  BEFHoERE R
B R EE R 0 sk RA > B~ R Ao R R FRTIER F N TR BT

BRI IEH ERINIRGEH O AR RITENREBREAITE R - TN EBETEE
B R HH RN B ERA] - RE S RN RTREEEURT HETHRIE
BYFEER > HREE BT AE SR 2 A R B B B R B AT A9 RO (Stratmann et al., 2019) » A
REEADRABATLEREERHFRTERERZIDE > MAR LA R4
WHEN G BAIENETIRE BT CER AR AEBETHTHBR
HHEB BIIR S A IR EAR AT T IRE R ey 5 -

— - R EM

(—) EHEATERY

JE AR BT AT B R — R EAT R A A T NIRRT A P SN AT R R e AL A
S B HRBBEREN AT EIREEAER RELALTHOHTRR &
BETRBOLRAAZTENBRTEEH T RTIAOTRME  EBATIRE FE RSP
ShERAEE R AEARAREREEHME > R4E52 BB 3 984T 7 X (Mcllroy,
Passfield, Holmberg, & Sperlich, 2021; Westmattelmann, Grotenhermen, Sprenger, Rand,
& Schewe, 2021) °

¥ R0 B B AT 808 .45 ROUVY ~ Zwift 2 WhiizU » £ ¥+ » Zwift 2 WhiizU
AR B E BB RS ATEAT ) A T BB T o A &3k ER & sude
EEEFEEE ROUVY REAAREHRBHHBOS T EHTREL R &
BRHFEHRBRE WELALTRGLETHRE (B 6) » BB EEARHAR
B BT EEFEBFM 0 B4 Covid-19 R FHARIATE T RZERA > 4o : ROUVY £
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2022 FHRBIZARMREEEEIRRIHNO TS > BrHEEAZE REITH
w%lﬁﬁT%ﬁ$i& 2B (@B AFE, 2022) -

ROUVY £ & Zwift £ & WhiizU £ @

B 6 E#EATREE®

AFREFE ROUVY 75 A N E#EITHRA ROUVY A P T BITHIBRE T
EfTH A B E1F > B4 ROUVY A RSB BTRERLEFH  Am > REA P&
Wi BREERHEE LA X MY EREHRTREFZE ROUVY L EdL Y
AR ERBE DG B —BE > AR T REL S UAREIHE ROUVY &1
# " Taiwan Cycling Paradise /4 BT 2B R R ¥ | BRFH P AT LERGES
EFOATREFHALTHELERBKVETEERREID TRYWEBREH UKD
£ H (1440p) # 8 AOC 70 °f 4K HDR & & B~ SRATHATE @y 231 > R

P B A el 2B (B 7) °

7ROUVY B4#T&2iEEH
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(=) ENEEIRE

FRNESIREA —HBEATHNHEITINERMBITOEE  AHBAEHEA
FYREHEEENRETETABTEETIR IR E BN S BT
R RE CBARCRE  ERMES > FLINRERBETRAG I A
Yo B EY -~ THRRXTFBETHOAREMES » BB THETNE - A REEEA
WAHOO KICKR BIKE V2 Ffc#t B34k & (B 8) &AM K ki ey Bualsfoh st >
R ENIESES BB ETHTRE OE%RE B mE oo EiR o bk
FINR S X = K% % 4 %(SRAM ~ SHIMANO ~ Campagnolo) * #5 tb3X € fu &7
THAEEME AL EZE AP E ETHRBE LRFENMLEZEE 0 RIE
T E B ATH B A o B AT 1R 4 AT AR > DA RRRREN BT EE L

B 8 KICKR BIKE V2 % fc#t B34k &
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(=) FHRAKE

1. Benegear B9 Ao & BRI 5

A 5eAE A Benegear M Xow R RGBS 2R R foo R G Z IR RS
FRAE BIFRAMRT > RA SR REA TERN 3M BEXFRR BN
ZH (B 9) » SREFXTURNRBGLATEHRE - R 5 F R EER R
Ao BRAERSGOHRERNFOBEE L FRAXFHEECERE R THE 7R
IR0 P RE—FECF R Y AR 0 k1% HE 1 Biosensor Receiver V1.0.8
AT RBIE -

2. Apple Watch #= Health Cloud /& A #2 =X,

R AL A Apple watch 45 BLf B 7= 89t 7 £ (HLHP-NTU) B 45 &9 Health Cloud
Brek A SIE BRI EA AR R T HEA Applewatch L& X f4a g Braf B4 (E 10)°
A Likert X F 2R (1= FFARAE S=F¥RAE) BRHTHRRETHATE
WRBEGCHERE > BREHS pEE Y —@EME  EaEs 48 FBRMABLT

1 78> 3t 588 SEAATAGEF BREABET -

o
SHIEE SB/ER
&F xF
9 Benegear A4 #x 3o & R A 10 HealthCloud B 8% I %
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S EE B AT R

BIHRRBETRETENERETER  AARXREARBIBE LA
ROUVY F 4 &4kt " Taiwan Cycling Paradise £/# AT 2B R ¥ |, FHFEL
BT REERG  EWRAARNBERGATRENRERR AHEERER
RS AFF IR T IR AN ~ 3Lk 7 Fo RG 7 B 4T R - AT 547 © RIE Flowers %
A(2018)F2 Han (2017)89 & 3% > # £ N B ATREBR B R 42 4142 30 £ 50 42 > B
B A 10 22 UFA-TF38FR 20 A 2/ N e B AT o sbsh > &4 A Cloud
Vision APl AT AT » BH FERFBEIRFHE 10 2EEEFATR
B BMERBEARME AITEEWN 022 10222 ~3bEF B4THEN 4.0

E402ENRRBEFRABTEEG02E2 10222 (B 11) -

DapengBay

5 11.8 km ~

11 B BATREHE

FH R ROUVY
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RS 2 85 O R B AR B4 BE (Facebook #v Instagram ) ~ AP 4
BEUE B (NTU RAMR ~ 6 AE £33 NTU Cycling Club) #v B #48 B 1L 2544 8¢ (&7
A E &4 NTNU Cycling Club ~ Nova Bike Works / 12 & ¥ # ~ Rouvy Taiwan ) 43 3 >

HREE AR B AR T A RSB AN BT EERE > AR R AR Fo

W

IR IR TN RS R R A B S B AN S B R B 2 S AR
FRES LB By 0 AR R AL T -

1.20~60 &, > 5 &% ~ SREAE BRI R AT

2. TEFEATHARITI0 78U L2 A -

3. RBBEAER LG TIHREERLKE -

4, 8B RBSIEG - A EER - ShETRERFRL

5. BAFAY R EIR e

6. FEdEdkFo-HILEAR

o~ HRIRAR

AARBARLE R —BMARE W G TEREANR —FEAT > ARG A —

EHAXTHARE (B 12) > BRARSTEES 1A FHERRET Google

5

GIEERE RENBFOLMRBE R S HERE  WE - 28k a 8
Fobif] > B EEATIERSEY B HEER > BN R EITTR
E8E 8 > AREEABR FLEMH Benegear M X0 F R B — v %R K
4y Apple Watch — X > A 55 36 E M R B A% 0 3REA B @0 S 14 3R 9
R B BRI RSN RARERERASREFRERARTNE
BERESHEKRAGESAREAGENY LRSS ATREZEOFRAZE #£2H
SHFRBRRABTMN HEREHEAERZ RS S R2FEMHI OB FARHBIE

# Benegear MM X o RRA B FRALE > RERKTER > BEAR SRE
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SuENER (§5ES) A wahooapp 3T E L L HHIIRE BITE — P&
K BF S EE R BT RS IR A Gufeth bR R RATIR G ML eY B
ZEEAE O IREAE T ESL  a HRNARA R RXBEREST XK RARBRGERTSE
TR FERRRATR TR BIEAT B3R B S A R0 X R R AR RIRIR B
B4 NET AT » TARBATRE 514 ° 18 Biosensor Receiver V1.0.8 # 88 F 8 F fu
SRS RBIE o Bhfe Sl E M 93R1E A B 1B ER Benegear B ER X0 R Rk
BB FRALE FERFAAREEHRRENZRETR TENERAEY

40~60 -4 (B 13) o

12 TR

WEMN [ PRUASRE L mmaEe | ERSNLSE (| Buies
]

BB RSN — BTRER —  TEHARREE — HRFEARE | BERAER

13 EBAZE
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B EHH T

— BRIV Tk

B 1% $35 K R A4 18 A MacBook Pro (2021 ) % # 55478 ROUVY F 4 B4T 2
L& B RERA O KX4EE E Google Cloud Platform & > 3 XA JSON # R,
EZLM Google Cloud Vision API 1t » # 2 #% B 4 4% L 1% £ Google Cloud Vision

APl ATHF Fo 57 BARSHAR K » 24T & R Excel K% 23 (B 14) -

a.
\‘ —_— 9 Cloud Vision APl ——»

\ JSON

14 BROW T FETE

PBME R RN B R P R AR S BIME R &R AR %45 #(J. Chen, Chen, Li,
Zhang, & Long, 2023; Giil¢in & Yalgmkaya, 2022) ° Microsoft (2023 ) &% a4 #3E X
AlTBZERZECyHBERA0ZE 1000 H¥ 0 R TRTERLSE 100 k- T2TE I
AAHRBTIONRESHBBENHTREER (& 4) (Microsoft, 2023) » A T&# £+ %
TER (50-70) BELERLEZDERARER AR KBERTH 70 -
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ABRAE2023F 11 A 10 BE 11 A 28 BXMEAABGBBEEH EEE
Google Cloud Vision API (4T B 47 838 BRI 8 Fo 047 > SR8 T B R B 2
Excel #4742 - 4R3% Wilkins et al. (2022)89 23k > & LB RAR RS0 74 10 694584
R > PREEIR T M - BoE oo #EME 70 A& E > A SPSS 29 BRAF1E
o BONE 70 ik A 0 (BREFED AR T0#iA 1 (AR -
k4 oy EEREXR

(EENER £4 2B
90-100 A near exact match of user query and a KB question
>70 High confidence - typically a good answer that completely answers the

user's query

50-70 Medium confidence - typically a fairly good answer that should answer
the main intent of the user query

30-50 Low confidence - typically a related answer, that partially answers the
user's intent

<30 Very low confidence - typically does not answer the user's query, but
has some matching words or phrases

0 No match, so the answer is not returned.

& HHRIR © Microsoft (2023)
=~ AHEeT &
(—) BT EEREHBEH
AAE S A LT AT EEB B HS R X RE RGPS 418
BB MUK EHIBEUSE 5 240 N ACHER BRI SN £

£ BGBETAS HEESH A0SR A o
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AR Z BB 2 IR IAR M A L 89 3 A0 & JE B 4T3 B (Jiang et al., 2017; Lu et al.,
2019; Winters, Brauer, Setton, & Teschke, 2010) » f& 4 323 % 547 64 B & HA% > A5
IR 200 A R E —EERRIE > B4 LA SO BRI > A3t 150 1888
250 AR R E F AR B R B AT 2 B R A B BT BE B SR B
B EE A RRBECEM SN AR RERNEY AITEERIRE G dn

B ERAT 8RR A0RXE B > ROUVY ¥ & ey BT8R L %R R TR N 80
o B R ROUVY F & T8O 22 ~ 9 - BTG FIT 45> Lz
# 5 B A Garmin Base Camp A BAT ¥ tap) BB 2GR EH (B 15) » ERER
B 52 s 3 P A 04 ) K B R BB o AR IR B AR 00 TN B B3P AR R AR R Y
BAT REIR B S BIE

N ST = BaseCamp 009&“5't(\k\>>n’j§»
LE7] D O s ® a anen wa 1) #WIA : sRem wn
. ? 249 Garmin R /4
A J
| Enmwn = V/4
\ RORR /:],'
02 //
| \ 03 //
| \ O

75

me w \
R S \\,JA_,JuwW J L

00 0
(kem)

oo - 202377714 T 33210 001
nE @K

&M : 2023714 FF 3:32:10 001

=3l nm MEEN MESE  MRSE AR MRNRS an 02: o~

2023/7/14 T4 3:44:08 X ! N22° 27.398' E120° 28.890" =
281 2023/714 T 3:44:09 om 000:01 Okmh 2m i N22° 27.398" E120° 28.890' :: m:gﬂ;r:?:ﬂ;,
a82 20237714 FF3:44:10 om 000:01 Okmh 2m % N22° 27.398" E120° 28.890° # 2023716 T 2:07:00
483 20237714 FF3:44M im 00001 32kmh  2m & N22° 27.398" E120° 28.890° ekt
484 20237114 F4F 3:4412 2m 00001  7kmh  2m W N22° 27.397" E120° 28.890" D e
a8s 2023/714 T4 3:4413 3m  0:00:01 9kmh  2m % N22° 27.397" £120° 28,897 & 20230716 F4F 4:50:38
486 20237714 TF 3:44:14 3m  000:01 Mkmh 2m % N22° 27.397" E120° 28.893' “ 2023717 £ “'15:‘8
a87 2023/7/14 FF 3:44:15 3m 00001 Mkmh 2m W N22° 27.396' E120° 28.894" “ 20237717 T4 4766
488 202374 T 3:44:16 am 00001 12kmh  2m B N22° 27.396' E120° 28.896' D e e
489 20237114 T 3:44:17 4m  0:00:01 13kmh 2m W N22° 27.395' £120° 28.898" 4 2023718 F4F 14 '“’20
490 2023714 FF3:4418 4m 00001 1akmh 2m % N22° 27.394 E120° 28.900° . RS T 61507
491 2023704 FF 344119 4m 00001 takmh 2m % N22° 27.394' E120° 28.902' ot ol
492 2023/714 T4 3:44:20 4m 00001 14kmh  2m W N22° 27.393" E120° 28.904" ’ £
493 20237714 T4 3:44:21 4m 00001 1akmh 2m B N22° 27:392 E120° 28.906" g
T e e A mse s | I

e = [ mase THum  rw T sEAm  sEAm  Fewm
e me: R a MAEME RS

&_anmnminn. Zas -
U : 2023714 T4 3:32:10 001 MISKIUE : 2221 SIS : 119 km» AURIEY : 1:52:40 LIRISH : 40 m: TRt : 65535 m L1

15 Garmin Base Camp 7 &
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(=) AmEMBHHE

RNARAETH ERK B HRAE 200 ~REE AR x4 847
FHERBRABAABRBZRIBETEEIN o BERAEST RS F—
W A BT Ao 32 A B HIE 0 B I RS S gL A B R S Y B ] 91 5% B R
Bh o A 2 BE

Moy ARIR A F AR E G R 542 SDNN ~ TP ~ RMSSD #v HF
1B+ 1L 335 L 18 38 Benegear MR KX o R RGBSR 2 BT 0 55 S8 3 £ 30 £
- R Ffos R B4 > 33181% Biosensor Receiver #4414 CSV # Z# X T
¥ B LA Excel ¥4 A S RH A BEIE =3 A# ROUVY F&TFHE
A8 25 ~ BT ~ 3842 B R ey FIT 4% > B Garmin Base Camp MA B~ B4 £ 414 48
WA Zh ey AN EE R 0 AR S HIBR M E 0 AFF KL A Excel VBA (Visual
Basic for Applications ) ZhfE 4T B BHiL R 32 > B A5 BM SR E N R gFe e
FLINE S ¥ & A

(=) M BHHE

A RENWCEABZH > RACEMAY D LFHBRERY R BITE
ERERETE ECATEEREF M CEABRBRTESSH B E
ST ARy By ARG ERCEHRE B oA EScEREAY
JERS ] 2h 6y B AT R R -

ey AR GIE I - REE - BB MR BB ERR B
#47 & 8 3% Apple Watch 4 4 Health Cloud B 2 H4F > A& 5 psed d — kB4 >
3t i 3& Health Cloud “F- & A CSV 4§ 45 X T3k » 324 Excel B &7 H S EmA 0w
 # 4% > Health Cloud -F & E 4 89 CSV # B G T8 £ F R 0P BENKE

AR EGESE - T8RS ERRBENGIES » L35 kA Excel VBA it
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AT B LR 3L 5 F =304 > M Excel B4 AW Q I 3 o0 89 B AT BB IB IR
PF 3y ey S EIE -

ER N R R

RF AR B Hu3T 47 888 IBM SPSS Statistics 29 BR 447 #4R 0 A M B oM
BEAE 200 ARZESHBAE Lo B AT R EIRBAH > BB RE AR A 2 g
Ffoo EFGEYE SHELBEOOMENCEMAY D LEMLAT R BITE
BB RO M BEMIE > RIEFT R IB X EAT Pearson 48 b o # Fu i@ 5 547
DIRT BT R BRI AR R A AR A CEM G X M ey B w b -
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F— 8 RAH

— RS EE

AARGEMNAEHMA 2023 F7 A 14827 A31 8 £F 107584
ST ER o MR L BMEERER TT A ABBEN T2%  FHSRE E
BB 2282 AL EER 30N AE28% > TG MY B4 A 22.85 - P4 Fn
260K EF2BREAERS (I9A) ©

AEGHPEATRE TG BE—BANEREESEH 21 A § 19.6% A
HEEH LA 86 A & 80.4% > H ¥ REASEITAARW 30 542 E B R THY
B2 513 R REREHFEFMaYFIHMEL 17594 245 85— A NALE 30 4
SEEATREGFHEA 428 R REFATHEHRM - FHE 4 138.62 4% -

PR ERERNEZEN T G MBREEREAR 43 A0 b 402%  JFnikE
ERER 64 A &598%  HvieFRAASRNGERER 39A & 364%; 3F

Sl iE A LR 68 A & 63.6%  Hla iyt iE Rk 5 AT o
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kS5 BB FMESAEREEL

A B 4 N (S.D.)
3 77 (72%)
PE A
% 30 (28%)
FEEEZFERESE R 43 (40.2%)
BARTANBE F 64 (59.8%)
FEHEZFERES R 39 (36.4%)
BARTEAHS e S 68 (63.6%)
Bk —18 A N Z 86 (80.4%)
AERAEES) 5 21 (19.6%)
A B 4 M RAOME  RAME
iy -y 26.26 20 56
SHMEEHH BMI 22.85 16.8 32
B B fu BT ATHR & A2 30 iR EEH R 513 0 30
3 B # 47 0% ] 17594 0 900
A3 30 p4ERBTAT R 4.28 0 24
B B AT # 8 0F ] 13862 0 900
N=107
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(=) A3
EHREATEES R EAAEE R w LBk E A 8T RIE TS B AR ITS
BPL2AETHREB — S RTHEHREZ o HATFTEARA G REGHBA &

Q

EREFTRSER CEFCRGRBIFEOEN > FR2T M EFEE O FFoo R G
REEBEERBERGF I AR RE RGN T T M JofR AR BIE 5K 8
A Bb o REEREZ M OABARALE 80 S E > HIE 50 BERAIR
34000 FoFFoo RERHIE (K6) -

&6 AR HAEREEL

A B M RME RAME
HR £1& 25.91 21 94
SDNN # & 26.01 3.65 153.25
TP 214 1072.47 13.32 23485.56
RMSSD # {4 6.09 1.45 39.68
HF # 14 13.61 0.22 283.25

N=4000

(=) Sz

ERBEXLAHIONE  IREHS paEHE — @A L REH R
REE > ARARESALRITREFGLEEZR > BUSHEERYBEL 42 6 RSER
B ABARAL 108 i PHEAZHBER S AL REE R AR KK
IR B AT IR 549 ERBLE 4 ~ 550 e BRE 4k ~ 551 EEEH 4~ 551
ERFZF 551 EX8 BT (k7)) > 5SESEFIBAEIE E 5 Cronbach’s
Alpha &4 0.885° Z# 0.7 Tz BER] > BFRIZE °
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R T ISR AEE R

B N M ®xME RAE
it 549 3.62 5
ok 2 550 3.68 5
a2y 551 3.65 5
i€ 551 3.68 5
= B AT 551 3.72 5

(Z) BfTREFEFR

1% A Google Cloud Vision API 7 #f B /T £ R 5% > Ry E&ER T

R EE T

WEBIEEA 206 FHEEMAZE ; CHEKBZ SN OBEGZESR 230 &

PR > MIEE A Google Cloud Vision API 48 Bl &F 70 # 45 S $35 R 32 69 22 3R ().

Chen et al., 2023; Giil¢in & Yalginkaya, 2022; Wilkins et al., 2022) » B{FR 45t A0

10 A RBERAR M BARE - ot e - RFBEREBREIDE - RERY

68 HIFHAZH  REREDBRTWHETREZFRRA T RIT P BREH - BB

Bk 8 AT o
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#* 8 Google Vision API 4 #7 % Rz B /T £ B bF s &

A REEAR Google Vision API 4Z &

Motor vehicle, Car, Driving, Mode of transport, Tire,

Wy R B F R
Traffic, Transport, Vehicle

Road surface, Asphalt, Road, Lane, Highway,
B8 Thoroughfare, Tar, Street, Slope, Path, Line, Shoulder,
38 A K Intersection, Soil

Signage, Sign, Logo, Street sign, Land lot, signaling

RN

device, Traffic sign
X R Sky, Cloud, Cumulus, Morning, Dusk, Evening, Light
58 S Horizon, Mountain, Mountain range

Landscape, Natural landscape, Nature, Ecoregion, Natural
B R 3&3% environment
Tree, Plant, Palm tree, Terrestrial plant, Arecales, Grass,

Vegetation, Woody plant
X7 Biome

#8h & #  Urban design, City, Suburb
EEY Building, House
BARRE  EEY Non building structure, Advertising,
Infrastructure, Street light, Light fixture, Public utility,

Electricity, Lighting, Overhead power line, Pole
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%= ARG ERE

— sk — (HD) @ BATR# FRAMB SR MFLmEH -
#F5 Pearson 48 Bf 447 & & - Street ~ signaling device * Dusk * Evening #2:& %
Z [ A #8 % 48 B  Highway -~ Intersection * Shoulder ~ Slope * Signage * Mountain
Landscape ~ Electricity ~ Overhead power line 2.0 % 2 F] A 8% a4 (£ 9)
HETR B R BAMH A KA AT EERBRR TR R MG
NRBRZEABE LA SRR I RE ARTBLMARE a0 H
(%10)
== (H2) @ e TR ERBAFBACEFLAZEAFLAN -
H2-1: B AT $38 %845 £ SDNN A 2 748 B
H2-2 @ BAT £33 F 848 TP A X R 77 fe A8 B -
-3 BAT R E R B RMSSD B X M A48 R o
H2-4 © BAT R 3E F A8 HF X R 7480 -
1o R4 & SDNN 4
AR 4% Pearson 48 Bf 4 #7 4 & » Tire ~ Traffic ~ Highway ~ Shoulder ~ Slope ~ Tar
Signage ~ Traffic sign ~ Horizon * Mountain ~ Mountain range * Landscape * Natural
landscape ~ Arecales ~ Palm tree ~ Plant ~ Electricity ~ Overhead power line $2.& & 4 &
SDNN 1& = 4] A #8 % i 48 Bfl > Motor vehicle ~ Vehicle ~ Street ~ signaling device ~ Dusk *
Evening ~ Grass ~ City ~ Pole * Public utility $1. & % £ SDNN 14 % [} A 82 % & 48 i
(%9)
BATREFBRBE TNy £E - RA-BF - BAFE ARSI AR
F 4 R SDNNAZ M A % B8 B %) £ 90 20T R 2 R 8 -0 F 4 K SDNN
Bz HABREARN (& 10)
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2 FGR TP A

Tire ~ Traffic ~ ~ Highway ~ Shoulder ~ Slope ~ Tar ~ Signage ~ Traffic sign ~ Horizon ®
Mountain ~ Landscape ~ Natural landscape * Palm tree ~ Advertising ~ Electricity ~ Overhead
power line~Street light $1.w % 4 & TP {4 % [ 4 #2 3% £ 48 B > Motor vehicle~ Vehicle
Street ~ signaling device * Dusk * Evening ~ Grass ~ City ~ Pole ~ Public utility %13 %
SETPHEZEARE &AM (X9) -

BATEEFBMA T £ - RA-BF - BAFER  ERKIL- 28 »
£EBECEGRETPEX A BEEAMN > KE 2 T xR EEHR R
GETPHEZEARE &K (X10) -

3.0 & g A RMSSD f&

Car ~ Driving ~ Traffic ~ Transport * Highway ~ Intersection * Shoulder ~ Slope *
Signage ~ Traffic sign * Mountain ~ Landscape ~ Natural landscape * Palm tree * Plant »
Tree ~ Building ~ Electricity ~ Overhead power line $2 & % % & RMSSD 1 % [ A B2 %
iE 48 Bf] » Mode of transport ~ Vehicle ~ Asphalt ~ Street ~ signaling device » Dusk * Evening »
City ~ Pole $2-w %4 2 RMSSD Az Fl A ¥ & 4afl (k9) -

BITEERBE TS 2 B3R RA BT BAFEH - EE&KIE- &
Mo R A RMSSD B2 A B % EAAR > My £ AT FB AR EHIR R
#ARMSSD Az FiAB% adafl (X 10) -

405 F G R HF

Driving ~ Traffic ~ Transport ~ Highway ~ Intersection ~ Shoulder ~ Slope ~ Tar »
Signage ~ Traffic sign » Mountain ~ Landscape * Natural landscape * Palm tree ~ Electricity »
Overhead power line ~ Street light $2.o & 4 & HF {A X F] % #8% £ 48 B > Mode of
transport * Vehicle ~ Asphalt ~ Street ~ signaling device * Dusk ~ Evening ~ City ~ Pole

BoRGg B HF A M ABEE A48 (k9) -
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84T £
Ao N E BB CEF G A HF X MABE I AT RENEEHRSCEGR

FEHRETFHEy B - 2R RA B BAZTE MHEBR&KIEN A

{n“sn

HF B A% a4M (£ 10) -

BN BATRERRAHBR S B A RE MR E R R TR I~
TR AITREFBA BN R LW — -
(9 BARERBRSBECE R GRAM s REL

wk SRR SESE CEHE cESR

R (B0

HR SDNN TP RMSSD HF
Car (474) 044 072 020 1477067
Driving (804) -.061 .053 .035 1297 1417
Mode of transport 044 -.043 -.029 -.091™ 102
(1412)
Motor vehicle (1177)  -.032 -.108™ -.088™ -.043 -.040
Tire (597) .033 156" 127" .034 .044
Traffic (1053) -.054 098" 101" 143" 188"
Transport (3561) -.020 021 012 048" 062"
Vehicle (382) .092 -112° -.101" -.208™ -.283™
Asphalt (4000) 018 -.019 -.012 -.045™ -.059™
Highway (4000) 087" 129" 1477 081" 1157
Intersection (256) -.123" 091 .080 252" 283"
Shoulder (3822) -.036" 050" 059" 065" 054"
Slope (2862) -.065™ 1247 109" 084" 079"
Soil (1426) -.038 -.003 -.007 -.004 .001
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i (fE30)

HR SDNN TP RMSSD HF
Street (2891) 048" -.054™ -.048™ -.089™ -.069™"
Tar (3184) -.005 072" 064" 016 036"
Signage (3692) -.063™ 069" 052" 080" 063"
signaling device (454) .095" =202 - 196" 22077 - 197
Traffic sign (411) -.002 235" 1977 .098" A11°
Dusk (234) 3747 -.609™ 5417 -.494™ -476™
Evening (286) 119" S2257 184" 150" -.147"
Horizon (2336) .039 084" 052" .037 .035
Mountain (1761) S1067F 1437 1197 175 138
Mountain range (664) .013 122" 067 057 036
Landscape (3691) -.055™" 185" 1517 164" 1327
Natural landscape -.017 042" .043™ 054 042"
(3636)
Arecales (810) .037 085" 021 -.034 -.018
Grass (1257) .003 -.085™ -.075™ -.019 -.037
Palm tree (1166) -.052 145" 1157 085" 096"
Plant (3442) -.020 037" .030 036" 012
Tree (3521) -.017 019 .006 087" 031
City (781) 029 -.108™ -.105™ -.115™ -.105™
Urban design (1909) -.031 .044 027 053" .044
Advertising (3818) -.012 017 036" -.011 .009
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N

wE SESE SESE SEYR SESR

M

I
e

R (B0

HR SDNN TP RMSSD HF
Building (471) -.061 .085 073 096" 068
Electricity (808) -.158" 233" 2147 250" 2317

Overhead power line  -.163"" 300" 277 2327 208™

(736)
Pole (1246) 019 S 144 _099™*  -083"  -078"
Public utility (1203) 008 091 -.063" -.053 -.045
Street light (2674) -.021 038 049" 020 039"

*p<.05 “p<.01 **p<.001
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£ 10 BATRERBAFRCE - EG A MM REL
R SRGRE SRR O CEGR O CEGR
BB (EE)
HR SDNN TP RMSSD HF
Wy B F -.044" -.026 -.016 015 010
B8 (3869)
B B (252) -.018 060" 075 010 040°
AKX AZHK (3871) -.058 0517 035° 074" 047*
B XA (4000)  -.013 0617 055 -.003 -.025
B OEmE (3216) 004 .098*** 065" 074" 061***
BARTE -.047 145% 120%* 1317 1107
(3796)
41 -.024 055 .040° 061*** 030
(3672)
A4 (896) 045 005 010 .008 001
ER AT RR -.006 -.029 -.040 -.053" -.051"
HHE (2236)
ZEY (471)  -.024 067 054 068 035
&H#H (4000) -.015 019 036 -.008 .009
N & 038* 056" -.029 -.089""  _.047"
(3756)
*p<.05 “p<.01 **p<.001
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=% = (H3) : AT RE R ME B4 AL
H3-1: BATRE ZFBASAERE & HFEmAH -
H3-2 : BT 8 FRAF AR M FAEA -
H3-3: BATRE S HMAREHEX MFLmA -
H3-4: BATRE B MARRFE MM -
Motor vehicle ~ Vehicle ~ Natural landscape ~ Grass ¥ % 5U15 48 2 [ A 88 % £ 48
Bl » Electricity $2 5 BU 15 4 2 [ & #8% & 48 Bf]  Tire ~ Vehicle $1-2 B2 15 &5 2 [ A #
% A8 B ° Electricity #1818 15 & % [ 82 % & 48 B ° Shoulder ~ Natural landscape *
Grass ~ Terrestrial plant #2730 $4 15 & 2 F] & #2 % EAB Bl > Electricity $4 #4 1% 4 X
FEAE AN (R 11) - BTREFBER TRy B LmEaBE B EEE2
MABEEAN HRGLCARREEZI ARSI AT RARKEEZ
MAREaMAM (£12) -
W~ B3R (H4) @ BATRE R HE Z BRI Z R F AR -

Motor vehicle * Vehicle ~ Grass $& F# iz M A 8% E4H (& 11) > Kf >
EBTEEFRBR TRy A FBRRE FTHEZBRRBTZH T RBEEAM A Eim-
TECRACBRBATHR  HER&KIL- A SHEHAETEZEMEK 0 £

CHTRBRAEEM L AR mE REBEEAE (K 12) -
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11 BT EEZHABEEQESE - FRBFAM T EELR

SR it " BE #E p: & S % K(CE

Motor vehicle 086" 075 068 .055 096"

Tire 055 088" 055 015 .064
Vehicle 084" .099" 068 .045 096"
Shoulder .023 .033 -.011 102" .002
Natural landscape 096" .050 036 108" 037
Grass 097" .065 .023 .095" 120"
Terrestrial plant 066 .043 -.010 100" .006
Electricity -.102" -.074 -.126™ -.092" -.006

Wri=549 ; "2 BE=550 ; EE=551 ; K F,=551 ; FEMBIF=551 > "p<.05 "p<.01
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A 12 BATRHERERTARALIGEH s 2R BFEAM T EEER

8T Rt o F U TR T 7 BLR AT
e #) 072 107* .088* 028 064
M) £ 48
-8
£E 2@ 022 022 -014 054 -.010
AKX AR -.009 032 -.028 -.023 023
B XA 020 034 064 -.009 019
B BE 048 041 026 035 046
BARTH 055 025 -.005 054 046
41 082 031 016 092° 053
X7 024 -.018 -.013 040 020
ER TR -.034 -.030 -.051 -.085" -.034
By AEREMY -.053 028 017 -.023 -.024
M .006 018 .009 052 044
N A 014 022 018 -.033 .002

Writ=549 ; “2B2=550 ; FLE=551 ; K =551 : Z#1B4F=551  "p<.05
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BB E (HS) (BRFFMECE S CRER - EdIF&Fo 58RI ]
AR -
H5-1-1 : B RAMH R R oo R R 2 R LA -
H5-1-2 @ By R MR 8 E a1 & Fo F 8R4 X R 7 AL AR B
H5-2-1 : By REF# R R foo RG A2 RIF A4 -
H5-2-2 : By R F# L Ed I & fe BRI R F /480 -
H5-3-1: B RESMESHBACRICR G R B FAMAE -
HS5-3-2 : BiRE G B4 P o e ZRBIB AT 2 P F e 48 B -
H5-4-1 : By RZEEGHFoEATRR R R Fo o R G A 2 FAF LR
H5-4-2: By R B e Ao B THA R A IE &) 1 v R BB AT Z P77 40 B -
H5-5-1 ' B RFEZHEAELRAACE R H B2 RIfFAAMM -
H5-5-2: BiRkFEXEHEREFHAUA TG HBE ZBRBRITHAFL4EMN -
IRE
MEHEBEY > BMA 1 LM A2 AEMBHERY SRAM XA BEE
BAAR] - X% E SDNN ~ TP ~ RMSSD & #2 M 5| 2 A 82 % E 48 B > &omAim
hHSRE FMSRAKYCERBERS o F % E SDNN - TP ~ RMSSD 1448 %
BAK (R 13) 5 SEABHZT Wi~ REE - BE - AR FREF SR
MABE AN AR LS RE SRR CERBIRITH 4Tk
R (k14) -
2. F
FcgAy  cRAFEZ HABEE aMKE o F % E SDNN TP >RMSSD»
HF @82 A 8% B > ArFiASH058%  RoRBAERK ©F
% % SDNN ~ TP ~ RMSSD ~ HF 8 ¥ &% (& 13) : A SEASIEIZHEFi#

zRGaiaEmag (k14)
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3.8 8 g% (BMID)

RMSSD ~ HF {5 $2 BMI 2 sl 7 #8 % @ 48 B » &~ BMI A& e S04 » LooRigs
8% %% EZ SDNN -~ TP ~ RMSSD ~ HF A F 84K (& 13) ; A BEIE42
TR RBEE -~ BB B R R BRI S S BMI X R A BEEIEAN 0 &~ BMI
BEeSEE > Loy Bigs 2anias (k14) -

4B EFEATIAR

EHFRTHRERGATY  BE—EANEEREEY > RAFEHEAH 1 F
RIEEE)H R 2 SRIRFEY X A BAH BB 0 o F % E SDNN F2 RMSSD
BEREESH XA BRE At CRAEHRUIHABRL AAAM > CRH R
SDNN * TP~ RMSSD * HF A #1i8 $) R $ 2 M A B % F4afl 0 R BEH R RFR
BER 2 M ABAZEAR > X% & SDNN~RMSSD ~ HF A 2 E & i R F M 2
MA#E amy SRARTREZMEABEF EMH < R4%E SDNNRMSSD
HF R TRBX AR AAM CRARTRRFESHM XA HE E4AH
& 4 2 SDNN ~ RMSSD ~ HF & T i R F G Rl X M A B % a4afl (K 13)
SR BB T WM B BE B RENRRBFEERFES XM ABEEIE
AR RTAREEGN SR R OB BIEARA LN RA AEHRUY A
FoREEaREn Rz MAREAMAN (X 14) -

SEREREREA

AEPRHERERESRAUGEY  PHEIZERAGESBUFAKEZL 1
NEERZ 2 RFRAVFESES | RFRALS A2 CEAE SR F
BMAZ M S ABEEEME > %% E SDNN TP ~ RMSSD ~ HF {4 #8545 A &

A Nle FRA M S AEE A (K 13) ;) SHEXBHEZY > RBEEEHE
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gRP AR B ARE BN AT PRHERERA AR EN S HE L

REEFEEHHA R ER (K 14) -

F 13 BREFHRSER - SRGA MM REER

Bk A HR SDNN TP RMSSD HF

M 7] =219 110" 033" 196" -.001
S -.0617 049 040" 059" 105"
GREEHEH 2207 - 126" 093" =202 1327
BE—1EA

1417 -.036" -.026 082" -.028
R EHRAIEES)
#2138 30 H4EE

-.1647 085" 050 059" 093"
EEHR B
REkiES

245" -.040" .009 -.079" -.094"
4 o R
#3830 H4EE

216" -.033" 013 054" -.091™
BrAT R
R’k EAT

352 -.078" -.005 - 1217 111
Hr 4 o R
e A

394 - 113" -.038" -218" -.160™"
B & ga Al
e A

3617 -.091™ -.039" -.184" - 136"
o F A

N=4000 > *p<.05 **p<.01 **p<.001
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& 14 BRFFHERESESE - FRGEFAMITEER

Lo i i ofa B2 HE g =B AR
P 7 -.146™" -.098" -.088" -.107" -.101"
2 -.041 .001 -.039 .001 -.081
GREEER 254" 1927 230" 201" 232™
B+ —18 A

095" 106" 114 124 1427
=B RIEIES)
#31% 30 4y

-.074 -.043 -.089" -.057 -.006
EEH R
REkiES

-.031 012 013 .061 -.017
45 o 1]
#3130 4y

015 .080 .034 .059 .066
BrAT R
=Kk BAT

018 .036 .027 .064 -.009
45 o 7]
Fe5{E A

.069 097" .096" .070 077
B & ga Al
Fe5{E A

.046 .083 .076 .056 .062
e F A

Wri=549 ; "aEE=550 ; EE=551 ; HF,=551 ; FEARIF=551 > *p<.05 **p<.01

<001
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EAER - L

—~ FHEFTBRRLT

AR ZBYTERYER SRR FBRARTARAEZDE flo g
BB A2 AR IR F B2 Bl BL S BR B - 4P A 7T AE ¥ 23R A A& E m ey R
b AR 4 BERQEEH FRBIFOBE  RELE S ERBETRI -

=) /

BENBRFHHZRBIARENEALE By MBS BEZRBITR

\

FROEGHEHE ERTZEER MABREE —EHERBE > mpmiEFEae R
MR PHZBRBTORERBESE ERM T oMERBTLOFEERAZTHEGBTZ
MAGABENTIAAN  E7TMAEZBRBIT S04%NEEE HEBBTEASE

#h (k15)
*) 15 Eq &R ZakgaimomgEk

N E g B t
sl 496 11.980"
o f2 -.009 222
#2E 214 4.696™"
W 103 2.698"
R? 504
Adj R? .500
F 137.878™**
N 543
**%kp< 001
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—REFHRNEENEE

AR ERESRISH BRI FEL S OO L RS LI HE
HER MMEERCE S BESHEMANRZ O SR ST RRNRG R
AIARRE  RBREBKE) HRV ; & Rl E I ol - SR GHAEYE I CRG R
AAEMEAR ) RALE BRI E LT TREEZERGSHKEN (£ 16) ©

k16 PEHREERCE  SREZMAM oM REX

R SRER SRR SEHLE CRER
e HR SDNN TP RMSSD HF
o = 2007 -.068"" -.069"" -.144™ -123"
Pk E 0907 -.055"" -.051% -.055"" -.056™"

N=4000 > **p<.01**¥p<.001

SIEIEAR Iy R GHEREEAZR AN RA SR RIZE Y B
s & F o 7T HE R B AR 35 3 RBR Bl 093070 ¥ N 5 B 4T 09 F M R % 09
BAHE R TREERREOFEHRENHE BRSO TE > TREBKER
thefe BRI ER (R 17) -

17 FE s EREQEY - FRBFEMI T REL

A H TRt g3 aE €S F R AT
g e -134™ -114™ -.087" -116™ -112™
FHE -148 -.105" -.086" -166"™" -125™

Wri=549 ; "REE=550 ; EE=551; K =551 ; FEREF=551 > *p<.05 **p<.01

<001

55

doi:10.6342/NTU202400237



o BRFFHEEETEEFBRAHAECER R G R - EGE SR T BRIRLT
EIRTE

HTER-FSHEABRENF B EZR AL BT EE FRSUE LR Aofo RE %
B RARERERQFLENETON > B AR~ wREE (SDNN -
TP ~ RMSSD #v HF ) ~ Er & (Wil ~ B2 ~ EEFIR) Fo 3 BB E AR
YoEo mHENEABEEMMGFRSMAB SR (KR 1) > BEMER - F# - &
MEZHP EHPRTAF - EZ2EAE TRV TR REFHEANLE QHFHEL
v (8 2) -

(=) &

SAERET 2R R R SBRFE RN 12% % R E 0 A EE B AAE
NRE > s FABEEMM TR (BB 1) F4hITAKE (F=10919") >
THRRE 3.4%e9 X % R 5 > £ F Shoulder #v Dusk o EHFBEEQFE > &7
B P BRI 0 B R 690 4G 0 Highway ~ Intersection ~ Signage
Mountain * Landscape #v Electricity # X FHF a B E > A THEE P HRT
R By RF A RAK > AR RE ML AR 8.6% 0 HFF
B BT R B S EAHCRFRE EAEE > BMI ESHHF LSRR
BEAMPE  BRAFBFUNBEREATUY  Highway £ REMEE + &9
BEARFARE (-.063) > 18 THEAA MG (H#-3.603 38 /wE|-3.730) * EERHAWA
BIRZ R AR R A BY TS LEF R wAEE - Intersection 12 % /&
2 P uy BAEHE-.031 F53]-.029 > THEAFRE (#-1.969 FF]-1.967) *» TE)RER
X0 H S RYFELE R FRF R LS A BIK 0 246K K > Shoulder &) S &
BEFEJE 1 #9.061 36 AnBIFEJE 2 69.063 0 T A4 3.121 3 A0 %] 3.360 > 88755 5 ¥
R o) IE \ R B A N REHF IR %45 2 wPABA > Mountain v Landscape & S 14

BhNBEREFRE TR BrediBfafdeRr s adSaetE TRES
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18 AS5PEA A PR D Electricity 89 f AB4#£-.056 4 %.-.062 > T A< Pk Aa » 15T

EERFEN AP RN AP ELF ERREFRLLEE  FanhER

Yok 18 Fiow ©

& 18 wRZ R EEF M EEL
R B R T Mg 1 M5 2

T T
Highway -.063 -3.603"" -.063 -3.730"
Intersection -.031 -1.969° -.029 -1.967"
Shoulder 061 3.121" .063 3.360""
Slope -.029 -1.511 -.024 -1.323
Street 012 705 015 906
Signage -.050 -2.932°*" -.050 -3.083™"
Signaling device .004 229 -.003 =211
Dusk .038 2.060" .036 2.054
Evening .008 486 .008 502
Mountain -.061 -3.219™ -.051 -2.815™
Landscape -.060 -3.550™" -.073 -4.449™"
Electricity -.056 -2.333" -.062 -2.665™"
Overhead power line -.045 -1.879 -.039 -1.692
1l - - -.009 -.546
F iy - - 175 10.267"
BMI - - -.055 -3.186™
AEES) - - .006 313
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R B R A P & Mg 2
p B T

R - - -.039 -1.954
€ &) Fr 45 0% R - - -.085 2.212°
BAAT R B - - 086 4.059***
B AT 61 0% R - - 059 1.405
Bapn - - 002 041
Yo - - 232 5764
R? 034 120

Adj R? 031 115

A R? 034 086

F 10.919" 38.799"*

N 3986 3976
*p<.05 **p<.01 "*p<.001
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(=) wH#R
1. & F 4% % SDNN f&

ST EE R BT 0 2 ARS8 AE S A AR FE SDNN B89 20.7% % £ & > & &M% 18
BIBFEANRA » #2 SDNN B EBEF M ZBER (BB 1) Z&HhIKRE
(F=28.136"") » 3 T #2#% 16.6%%) SDNN % % ¥ > & % Tire » Traffic ~ Highway
Signage ~ Traffic sign > Horizon ~ Mountain ~ Mountain range ~ Landscape ~ Arecales v
Overhead power line ¥ SDNN A 8% E @ B4 - R THE T HRZLFH > B
sk %t SDNN {&A% % ° Shoulder ~ Tar ~ Dusk * Grass ~ City #v Pole ¥} SDNN {4 A
B aapy  FOorRR Y BB EHE  BRE 6 SDNN EAK » lw AR
HRMEg o AR H e 42% 0 P HR] -~ BEH R - BT REA G B H
SDNN i A ## E@ %4 - BMI ~ A ES)fo 8 2 A% SDNN H A B% & @ %
B R FRIF R ERE A TEY 0 Highway 89 S EH#.131 38 w®].140 > B
T 4K 7.766 ¥ An 2] 8.463 » KA L4 8 5y RAEFFIEAL > »¥3 SDNN &) E &y B &
%43 R ho Bl #AF0 48 Z > Shoulder 49 B {E#-.088 F £ £]-.091 » B T {A4#-4.327 & /v
2]-4.569 > i R P K ¥ SDNN ) & &% B4 Ao A BS R A FF IR B 4038 58 » Tar &9
PEWA T BAEHS-057 RV £]-.052 M T AA4#-2.831 &2V 2]-2.612 > &5 e Am
NETRFFMLL 0 T8 F ¥ SDNN &) & @ % &5k ) » Traffic sign ## Mountain 49
e TSR K » R L FBRAFHE SDNN 69 IE @ H F A4 o \NB R FHF M1k
RFFAEL > Dusk 89 B A ARRIFRE (-.134 2]-.135) > B THARA Hho (-6.947
2)-7.149) - BT AR A4 % BOFETH SDNN ) & @ &4 o N B R4 HE4% 4
1% ¥ /uBA 88 > Horizon ~ Mountain range ~ Landscape ~ Arecales #2 Overhead power line
FRAE) pEA T BT T 284S > Br¥ SDNN &) .E &% F /A ANBTRE

HHRRFRET M AR > FapH &R & 19 Aiw °
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*19 X% HE SDNN 2 [%E=E o ¥k

B R Mg 1 s g 2
T B i
Motor vehicle -.007 -.343 -.008 -.388
Tire .049 2.469" 054 2.765™
Traffic .038 2.636™ .035 2.440"
Vehicle .002 .092 -.001 -.041
Highway 131 7.766" 140 8.463"
Shoulder -.088 -4.327 -.091 -4.569™"
Slope .001 054 .007 359
Street -.015 -.697 -.012 -.588
Tar -.057 -2.831" -.052 -2.612"
Signage 068 3.954™ .066 3.938"
Signaling device 014 .652 .005 238
Traffic sign 140 8.192" 140 8.372"
Dusk -.134 -6.947" -.135 -7.149™"
Evening -.014 -.856 -.014 -.882
Horizon 111 6.444"" 112 6.637°"
Mountain 146 74377 151 7.870%"
Mountain range 076 4.678"" 073 4.636""
Landscape 139 6.815™ 126 6.309""
Natural landscape -.028 -1.306 -.027 -1.317
Arecales 109 4.419"" 111 4.633""
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R B R A Mg 1 i )
B T B T
Grass -.101 -6.245"*  -105 -6.661""
Palm tree -.001 -.042 -.004 -.195
Plant 005 288 -.003 -.149
City -.073 -3.299"*  -.069 -3.206"
Electricity 040 1.705 030 1.319
Overhead power line 139 5.965"" 142 6.262""
Pole -.094 -5.552"  -.097 -5.847"
Public utility -.002 -121 -.001 -.029
PE A - - 075 4710
i - - 023 1.444
BMI - - -.073 -4.462"
HALIE B - - -.051 -3.004"*
R - - .109 5.744"
€ &) Fr 45 0% R - - 025 693
BAAT R B - - 086 4.246***
B AT 61 0% R - - -.078 -1.928
B oAl - - -.175 -4.372"
Gleg A - - 121 3.143"
R? 166 207
Adj R? 160 200
A R? 166 042
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R/ BT R R s 1 M52 2

p T p r
F 28.136™ 20.967°
N 3971 3961
*p<.05 **p<.01 "*p<.001
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2. SRR TP A

S EERERST 0 2 1AM B AR H A AR TP 1A 80 14.6% % & & > B &[5 185
RRARA B TP EAEBEE AN TERAM(BEE 1)ELIKRE(F=21.728"")"
b T ARFE 12.9%89 TP % £ 5 > H F Tire ~ Traffic ~ Highway ~ Signage ~ Traffic sign
Horizon ~ Mountain * Palm tree ~ Overhead power line #= Street light ¥ TP 14 % #8 %
E@ R AR T E I AR EF > By k2 49 TP 1A 4% % ° Shoulder~ Tar~Dusk
Grass ~ City #v Pole ¥t TP A A # % & B H » £ TR T H RS LHFHE > Bk
# 4y TP AEARK > A AFTRE TS > BABBEN B v 1.7% 0 £ F F& - EEHh#
PR TREH TP AFEELASE  BMI mREZEGHH TP EFRZ a0 BE
3R BB B EREA TS > Highway # S B #.128 38 $].135 > T fad
#7.297 ¥ ha®] 77100 TR A AR R IER  ABHCEEE TP YERBE
JE 43T L4845 £ wAE B 0 Shoulder &) B AEH-.077 #4LBIFE R 2 89-.080 » M T A4
3771 #R-3914 0 R EHCRER TP ) BB EAWANBREFEELS A
¥ho o BAESE L5 R % > Trafficsign &9 BIAETER 1 £4.120 0 £F5 B 2 4T
119 THEANERSRE ¥ 5 5] & 6.978 v 6.986 > B~ X @AREH TP sy E @ &
B NE R R RFFAZE Dusk &9 fEAMEE | £-109° MAEFEE 2 A-.110°
T {EK-5.676 #2438 h%]-5784 R 7w GHETHCRY R TP eGP E LS
JE BT R H4F P14 $4F 98 A3 58 > Mountain #9 S BHTEE 1 49.146 324438 o | 1% B
269.150 > ™ T E4 7.399 3 Ao g] 7.657 » KA L FH TP W E@YELMANERE

FRMER AT R AR > b T R & 20 AT o
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20 SEGRE TP ZM%E B 5

Hw
ik
<

R B R Mg 1 M5 g 2

T T
Tire 066 3.400™ .070 3.615™
Traffic .034 2.322° 032 2.168"
Vehicle -.005 -212 -.008 -.338
Highway 128 7.297° 135 7.710"
Shoulder -.077 37717 -.080 -3.914™
Slope -.004 -217 -.001 -.053
Street -.026 -1.204 -.025 -1.164
Tar -.060 29177 -.055 -2.690"
Signage .044 2.421° 041 2.289"
Signaling device -.023 -.997 -.029 -1.285
Traffic sign 120 6.978"" 119 6.986""
Dusk -.109 -5.676™ -.110 -5.784™
Evening -.010 -.568 -.010 -.565
Horizon 087 5.073™ 088 5.198™
Mountain 146 7.399"" 150 7.657"
Landscape 113 5.525 102 5.015™"
Natural landscape -.008 -.397 -.010 -476
Grass -.062 -3.669" -.065 -3.887"
Palm tree .039 2.147° 037 2.066
City -.050 -2.216" -.048 -2.127"
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R B R T Mg 1 i/ 2

B T T
Advertising .008 493 010 626
Electricity 013 530 .006 237
Overhead power line 142 5.954"" 145 6.1017"
Pole -.083 -4.768"" -.085 -4.939"
Public utility 013 717 014 769
Street light 074 4325 074 4360
Motor vehicle .002 107 .002 092
PR - - 023 1.416
N - - .033 1.982°
BMI - - -.079 -4.646™
MAEIEE) - - -.061 -3.419™
R - - 085 4284
I ) B 4 05 - - .005 128
BrAT R - - 058 2,777
B AT Fr 48 0% i - - -.002 -.042
Fama - - .006 152
Flemi - - -.020 -511
R 129 146
Adj R? 123 138
A R’ 129 017
F 21.728™ 7.836™
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R/ B R R R 1 Mg 2

N 3972 3962

*p<.05 **p<.01 "*p<.001
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3. s F g RMSSD &
ST RBT 0 2 AR A A MEAE RMSSD ) 22.8% % R 8 0 B &[5 E
1B 5] AR 42 71 & A > $2 RMSSD A BB Aa Bl oy Z LA aL (P B 1) 4tk E (F=
21.031™") » 3T A2 12.9%89 RMSSD % £ & » H % Driving * Traffic ~ Highway »
Intersection ~ Signage ~ Traffic sign ~ Mountain ~ Landscape ~ Palm tree ~ Tree Building
#o Electricity ¥f RMSSD &4 ¥ E & B4 » £ RIBIR T R B LR BRE
&) RMSSD {& 4% > Mode of transport ~ Asphalt ~ Shoulder ~ Dusk * Urban design #v
Pole #f RMSSD 18 A #2% & & % & & m B I F H BLig L 60F By 5k & 69 RMSSD
{EARK » I NBTRFE R IEL > BARE N K 9.9% > P M5 ~ BTk Ee
37 ¥ RMSSD 144 BA % Ef %% » BMI ~ R 42:E &40 8 5387 % RMSSD {44 #
FEMBE > TRRFBESUOZEREAATEYE > Mode of transport 49 S /£ ™
MBS J& b 2% TR 5 R 8 (#£-.063 £]-.062 )18 T 5 & #2438 hw( #£-3.478 2]-3.590 )°
R ANET R AL > R @A X RMSSD &) & @5 %4 43t L9453 R oisE
Traffic # f A #.060 FEA&%].057 > @ T BEAEFRE (4 4.052 ] 4.044) > &
BEREBP B X BB REH 2L 0 R@H RMSSD 9 E &P ERAMEEE
Highway # B 1E#£.055 ¥/ $].062 > B8 T 444 3.130 3¢ /hw2] 3.713 > & BAwAE
KA ML > NE¥ RMSSD &) E @ % 4 %413 5% > Shoulder 89 B E#-.051 % &
-.052 > # T A&#-2.550 3 /w2]-2.731 > & 785 # RMSSD &) & @ % F LB e R
M6 o NA% & Au ] 0 Traffic sign 49 B AE#£.086 41K 2.085 » 12 T {4 5.072 /s
18 EFH 2] 5347 0 AT R@AZ Y RMSSD 9 E &% & A m A B R EHF LA RS
» £ E WA 5% > Mountain 89 B EA. 118 ¥ wP|. 124 T B4 6.077 LH 2]
6.767 » A~ L F ¥ RMSSD #yE @B EAF B REFHEAEE  Fash &R

ok 21 Fiow ©
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#2101 R R RMSSD Z[% B @ n ¥k

R B R Mg 1 M5 g 2
p T p r
Car -.020 -.685 -.021 -.788
Driving .038 2.550" .035 2.470"
Mode of transport -.063 -3.478" -.062 -3.590""
Traffic .060 4.052™ 057 4.044™
Vehicle 056 1.911 056 2.048"
Asphalt -.031 -2.076" -.028 -1.977"
Highway 055 3.130™ 062 3.713"
Intersection .030 1.982" 028 1.969"
Shoulder -.051 -2.550" -.052 2731
Slope -.006 =277 .000 011
Street -.038 -1.770 -.035 -1.763
Signage .036 2.115° .034 2.105"
Signaling device -.011 -.544 -.018 -.956
Traffic sign 086 5.072"" .085 5.347
Dusk -.081 -4.333™" -.082 -4.657""
Evening -.003 -.158 -.003 -173
Mountain 18 6.077"" 124 6.767°""
Landscape 123 6.129"" 109 5.735""
Natural landscape .001 .043 .001 062
Palm tree 077 4.383"" 074 4.470™
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R/ B R R R 1 Mg 2

B T B T
Plant -.022 -1.006 -.025 21.240
Tree .099 4.890*** 091 4.736***
City -.013 -.540 -012 -.526
Urban design -.056 -3.050™ -.057 -3.300""
Building 055 2.833* 055 3.022"
Electricity 142 5.675" 132 5.596"
Overhead power line .044 1.823 .050 2.209°
Pole -.036 -2.059° -.039 -2.419°
PE A - - 127 8.075"*
i - - -.007 -432
BMI - - -.077 -4.727"
HALIE B - - -.072 -4.254""
R - - 095 5.073"
€ &) Fr 45 0% R - - 016 428
BAAT R B - - 143 7.149"*
B AT 61 0% R - - -.063 -1.579
B oAl - - -291 -7.345™
Gleg A - - .095 2.521"
R? 129 228
Adj R? 123 220
A R? 129 .099

69

doi:10.6342/NTU202400237



R/ B R R R 1 Mg 2

p T B T
F 21.031" 50.564™
N 3971 3961
*p<.05 **p<.01 "*p<.001
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4.5 F G R HF &

AHTEERBET 0 2 AR AL R A ARFE HF B4 16% % £ & » b &[5 8 1875 &%
B RAE L HF EABEE M TR (R 1) E43tKE (F=18.840"") -
3t 7T AR FE 10.6%89 HF % £ 2 » & F Driving » Traffic ~ Transport » Highway ~ Signage *
Traffic sign ~ Mountain ~ Landscape * Palm tree ~ Electricity #= Street light ¥ HF & &
BEE@BE FONRR T IS A By R &) HF {4445 * Mode of transport »
Shoulder ~ Street ~ Tar ~ Dusk #v Pole ¥ HF A A 8% a B % > A r-Em P HAE
R 0 B RE 6y HF EAVK > A AR RE ML BABEA I 54% 0 £
TEHREGIBAUH HFAAFBEEGLE > 7] - BMI~ EEHRFEFRIfE
FHRAHHFEABEEOPE  TERFBFRIDEREA ALY » Mode of
transport £ WM B & pERFF ARG (-.045) > {2 T AR LB Ao (#-2.572 38
HeE]-2.649) > BRAAANFREFES  RBBEAHCERLEAHF W a@YEL
et L4 4F B i B > Traffic 89 B 1E4£.082 T 5%].074> T {&4#¢ 5.455 T 5 %] 5.082°
HAR @Y HF Y E BB ERA T F RiwABRERER > H @Y EKRAMRE
# € ° Highway &) A MBS G F4R7F—2 (.088) > THELA M (4
4.962 2] 5.103) » F T ARG F G R HF 69 i @ &4 m \B R R0 A48
& > it Bwg 33 > Shoulder & B AL WMIEFE R FARFF— 2 (-.044) > T A BN
Wy (#£-2.142 %]-2.198) > AARFEH HF g @B L AL KB REFHRY

i3 P BABE > Tar & B AEHE-077 FFAKE]-.073 » T {EH#-3.755 FFIKE]-3.666 & BF 3 &
Aaoh s @ HF &) & @ % &8 A ) > 124748 4% € > Mountain &) S #£.140 3 jo
21144 > @ T A4 7.040 3% ho ] 7.433 > R ¥.L % ¥ HF 89.0E &% 8 1 o A B R 4%

VLA S B AR > S b AT B Rk R 22 PR -
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2202 SERGAHFZMERE M EE R

R B R Mg 1 M5 g 2

T T
Driving 052 3.471° .045 3.047"
Mode of transport -.045 -2.572° -.045 -2.649™
Traffic .082 5.455™ 074 5.082"*
Transport 048 3.1717 .040 2.729"
Vehicle 018 1.034 019 1.141
Highway .088 4.962™" .088 5.103"*
Intersection .020 1.321 018 1.205
Shoulder -.044 -2.142° -.044 -2.198"
Slope -.011 -.562 -.007 -.377
Street -.043 -2.047" -.042 -2.050"
Tar -.077 -3.755™" -.073 -3.666"""
Signage .035 2.033" .035 2.106"
Signaling device -.027 -1.344 -.029 -1.472
Traffic sign 103 5.958"" 101 6.050™"
Dusk -.076 -4.042™" -.076 -4.208""
Evening -.002 -.137 -.002 -.131
Mountain 140 7.040"" 144 7.433"
Landscape .099 5.015™ .094 4.898™"
Natural landscape -.004 -.203 -.005 -271
Palm tree .038 2.126" .038 2177
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R/ B R R R 1 Mg 2

B T B T
City -.026 -1.191 -.026 -1.192
Electricity 113 4.475"" 111 4.547°"
Overhead power line .045 1.802 .048 2.006"
Pole -.057 -3.318  -.060 -3.598"
Street light 053 3.198" 051 3.151%
PE A - - -.075 -4.587"
i - - 029 1.714
BMI - - -125 -7.364"
HALIE ) - - -.013 -720
R - - 119 6.066"*
€ B Fr 45 0% R - - -.134 -3.548"
BAAT R B - - -.008 -.380
B AT 5 61 0% R - - 058 1.403
Bampn - - -.179 -4.345™"
YlegA - - 104 2.636™
R? 106 160
Adj R? .100 152
A R? 106 054
F 18.840" 25.408"
N 3974 3964

*p<.05 **p<.01 "*p<.001
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(=) E&tfes

LIS &

AAERET 2SR e A R BERIE S 142% % R 2 > B &% EME

B RFEN R FE > BUIE S BB AR 0 F B (BB 1) 4 KE (F=4.656

) 0 BTARRE 41% M RE %% R 8 > £ F Natural landscape #v Grass ¥ iU 15
HEBREEQBE > ATRETHRILEFUE  BRZOWAFLELS
Electricity il 5 & A 8% 8 QB 5 - £omRBE T H IS L - BRE W
BUHE &4 AR Ao ANBTRFFFIEAR > BB AR/ A0 10.1% > H 7 BMI o R AR E )
HESABREERBE EHRBEMUELAAZ a0 BE L& R F B

2.577 33| 2,822 RPN REHFLEL  BRATBEHRMNELEN IR ELL
3T L4 45 B huAR E > Grass &9 B AE#.088 #2444 £.083 T fE4#¢ 2.066 #4% £ 2.036°
HHERHRMEEOE RPN RLHE LS H R > A EEY KRR
B 43t B8 2 M > Blectricity #9 A #¢-.101 2244 M %2095 » T {44#-2.406 [£ £ -2.353 >
BTENZRHEMREEG B EAWANBREFEEAMRD  BNEH L

LAy BRE M 0 e A B RAe K 23 AR o
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* 23 WMBLE @R R EE TR R

R B R A MR 1 P& 2

B T B A
Motor vehicle .063 1.137 .068 1.282
Vehicle 073 1.328 068 1.268
Natural landscape 111 2.577" 117 2.822"
Grass 088 2.066° 083 2.036°
Electricity -.101 -2.406" -.095 -2.353"
PE A - - -.060 -1.296
iy - - -.013 -293
BMI - - 219 4915
HALIE B - - 196 3.574"
R - - -177 -3.414™
€ &) Fr 45 0% R - - -.120 -1.544
BAAT R B - - -.026 - 476
B AT 61 0% R - - 040 500
Bamal - - 092 809
gk - - -.128 -1.171
R? 041 142
Adj R? 032 118
A R? 041 101
F 4.656**" 6.244"*
N 543 533

*p<.05 **p<.01 "*p<.001
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2. B 4k

AATEREET 0 2 MR R e R B RRERERIE 0 T3% G R E > B & EEME
IR RA > PREEE & RAE MM F B (BR 1) KRE&HIKE (F=
2.931) » M NEFRF ML - BARREN B v 6.2% » HF BMI ~ RAFES) kb2
HHABEEQBE  Flagh& Rk 24 Aim °

3EENS

SHTERBT 2SR A KA BREEHEN 112%% 23> &M EME
HBBRARE  BREEHFEEBEMMO TR (B 1) E&3TKE (F=8.883
) BT 1% EEIFEE R E 0 £ F Electricity HEEFHABE & QY
o RoRBRT BB LR BRE BB G AR REFEE B
RMBFEN I 9.6% > EF BMI - REEHHEEREABE EQDE » EHRH
HEEHBABREamBE  BRRAFTRSMOBERLE A ALY > Electricity 49
B ABHE-126 $SBLME E 129 0 T A 4-2.980 34 Aa]-3.153 » K A o ABS R F 45114
THXRHBEEFEY ARV E LR LEFEmBELESE  Flanhd R

% 25 Fiow o
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* 24 REEFHZIEREE T RER

R B R A MR 1 Y )

B T B T
Tire 040 699 048 849
Vehicle 072 1.262 057 1.016
PE R - - -.010 -.204
- - - 048 1.049
BMI - - 182 3.963**
HALIE B - - 153 2.689*
R - - -.104 -1.941
8 B) 5 48 55 1] - - -.085 -1.061
BAAT R B - - 051 911
B AT %5 48 55 1] - - -.009 -113
Bampn - - 028 236
YlegA - - .003 024
R? 011 073
Adj R? .007 052
A R? 011 062
F 2.931 3.585™
N 547 537

*p<.05 **p<.01 "*p<.001
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®25 BEGExMEEAFE s REXR

R B R A MR 1 Y )
p T >
Electricity -.126 -2.980"* -129 -3.153"
PE A - - 013 281
RN - - .003 063
BMI - - 214 4755
HALIE ) - - 217 3.914
R - - -231 -4.420"
€ &) Fr 45 0% R - - -.010 -.132
BAAT R B - - -.025 -453
B AT 61 0% R - - -.044 -.547
Bampn - - 121 1.051
Gleg A - - -112 -1.014
R? 016 112
Adj R? 014 094
A R? 016 096
F 8.883"* 5.815™
N 549 539
*p<.05 **p<.01 "*p<.001
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4 TR

SR O 2SR e AR B ARRER R B 1% % £ 8> B &M% E 7
RBRARAE  ERREEEBEERAM RS (BE 1) E43tKE (F=3.807
) o ATTRFE 3 A% BRRIEE G R E 0 B F Blectricity HAREH A BEZ AMH
B RN T B R B EFET BRI RE SR AR RSSO B
AR 7.6% ¥ BMI - REEGHHBARFHAREEALE  EHRK
HRARFEABE aBE  TRAFTRFHOGDERLE A AT > Electricity #)
B AEHE-.002 B8 8 £ 2004 > T {HH#E-2.183 3 A/ B]-2.275 » RAMAE RFFIHEE
TAZRHBRE S @ B EEF EWIEE - Fa i & Rk 26 Aiow -

(@) FE R4

SATERBOT 2B ES A M AREZBRRIT A 115% % R 5 b &EREE
HFRFEN R A B BRI ERAE M T B (PR 1) E 43t KE (F=4.928
) BTARE26% N FERBTEEE P Grass HERBHARE LTS
FORBRB T N R E T BT RE A SRR A o AR R AL B AR
BN 88%  H+ BMIREEHHZHREFABELE EABE  EHRUHF
BladhBEEaans BERZBHFUOBEREA RS Grass 89 fEH#.123
WS E 115 T4 2910 THE 2.802° RAMARREHFILEL Ll T8k
ey E @B A R B ES LB ERE > Fla g &Rk 27 Fiom e
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#26 RERGEEZILRBF s RHER

R B R Mg 1 M5 g 2
i T >

Shoulder .066 1.460 067 1.514
Natural landscape .059 1.280 061 1.364
Grass 072 1.676 068 1.627
Terrestrial plant 053 1.157 065 1.453
Electricity -.092 -2.183" -.094 -2.275"
1l - - -.020 -.430
EN ; - 021 453
BMI - - 196 4316™"
BAEEE) - - 181 3.241™
EERH - - -.194 -3.687"
T B 45 0 R - - 028 360

B AT R ¥ - - .020 369
AT 4 6 0 1 - - -.030 -379
Eama - - 013 109
Wi - - -.060 -.542
R’ .034 110

Adj R? 025 085

AR’ .034 076

F 3.807" 4.562™

N 545 535
*p<.05 **p<.01 "*p<.001
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& 27 FBARFZIER @EF 52 E

R B R A MR 1 2

B T B T
Motor vehicle .046 .837 .053 995
Vehicle 074 1.335 068 1.259
Grass 123 2.910* 115 2.802*
PE A - - -016 -334
iy - - -.043 -.961
BMI - - 210 4.661***
HALIE ) - - 212 3.818"
R - - -113 -2.156"
€ &) Fr 45 0% R - - -.101 -1.292
BAAT R B - - 059 1.086
B AT 5 61 0% R - - -.037 -467
Bapn - - -.021 -.180
Gleg A - - -.008 -.076
R? 026 115
Adj R? 021 093
A R? 026 088
F 4.928* 5365
N 547 537

*p<.05 **p<.01 "*p<.001
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BEE hmizis

MRBALZBEROEHMATERM O BT EERRFHM > LEHFAER
BREGICHBRFREA ROV Y  EMTRBARLERRBE AT EEREN
Bl R FR RAFREOHAITHRRBAERITHRE S S A E S @

G HEFos F 4 E SDNN ~ TP~ RMSSD ~ HF A/F & A 32 R BA542 > 3R 5 F
& AT B B ERRRE4BEESFE ZRETEACEREIAZ
BE—FSHRFWN - FR - FREEHE - EHPHTRI P PERAEZHEA S
SHEEREFERLCHEHEFCER MM G RTHBAHTRBEZ
s 4k B 1 4724

F—f PFR&EH

—~ KEEa
SATERBT R B AT EEFRAMAE RS R XML AR
B BH AT RERTM > RATH 045 & F R R A B B Y B 2 40
AR A B R FEE AR KT TSR A B s R EH 0 KB
RIERE—ZERENETRETNEHRFTRETETOGE  Thafn—1E
RENBRFTET BREF S OBRAKY) LML RFNERR HitgE a4
ARG EmAMFRFLEcRtaBENEL - AMm FERTERARBLA
(Mode of transport ) % (Motor vehicle) ##5 (Vehicle) ##8F » o F G R4 A
FEAR BUARGS R G R IR Aoy B S fo B EAR R 0 B 918 o B R R B 3 e
Fo ZG) SRR A M FoRB RGeS EmE A TR RR Bk A
BB RN RAER)  BRBASEEEOHMAL
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FHRASRALE) B im Lok BE fo BLE S 45 2 EARRA 0 JE R T RS LA B B i oA Bk
HREAM 2@ P HRAEEMBKE) BRI BT RE R T R ELE
ARAPUENERE  BLEBAREGRG  BHIbf %562 B 858 RE R

BERFXHNURATREE Fr L RBERAEE R T HRAKY E0T > R gk

gt

EIM&E, & "Hak, -
S REBR
(=) #i&

A% (Highway ) ~ & X% o (Intersection) ~ # /& (Shoulder) F24+3% (Slope)
BORZ MM RATERTHAEL AR BB AR BRFHCEESE
B BRARNARE RG> EHOGNRA RAF £ A%k (AN R X
O BB ) B RE ERHBRBRERE A E ARG R R S 0BT
Bl BRERERE R A ¥ BEAARFE LI AT £E
B B SO REEAR M AR B RF B A Fo RIRE TS S BT
3t AR F o

7B % (Asphalt) #1.wo%4% 2 RMSSDHF A2 G480 - KRR AEF &
BREREEHBRDERS ETRETRSBE L LS O AERBIEER &
AR B X RRAY A& & 409 75 B PR AR - #4738 (Street ) 2.0 R 2 EA4B B #2.0 £ 44 B SDNN>
TP RMSSD HF A Z &A480 > AT LRATTATEZE ST A EEME
JEH AR~ Rl Ao KB AR R B 5] AL B 6 EBORIE - F B R A
BHGE IPH B R BRAT R A S KRS R E R 0 b B R T ERES T8
BrrlEmBREREBRAEROREZ— -
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(=) 123

¥23% (Signage) Fv R #8423 (Trafficsign) O R 2 G480 R4 B ORGE R
SDNN #v TP 2 E48 B > 4R 36F0 L BAR KT R T &y ~ R H A R AR ALK&
Whko B f - B BB R A B ATR A 0 AW 0 3835 (Signaling device ) $2.8 F
ZEMM RABECEGEEEE 2 AMM AP RIEREROUVY T BEEAH
RPN BERKREB R B REAEATE SR E B TS EREEH
IR BHETRSIAEETORTRERT  EMPBERITHR LR £EH5

THRIE P ABIEIRET AL o A 45 > pbsh > SRR F AN B F 09K I

BRCERFRFGBEAERERE KMERBRSHO SR BRKGSRE R

=~ BARRK

(=) R&

® & (Dusk) o ZHEEAMM (r=374"") > oA SDNN ~ TP »
RMSSD-HF 2 a480 > A rE@m P HAF G BREWCRBERS > &
GRBEB AR TR AR F I BTN AR A RBEHRB %
BB e 6 B 4T 58 2 ®. 98 © 4o Cook and Edensor (2017)FF 3 - B 56 & ¥ 3% 72 P 34 B

MEEZRFZ— TRAMGEN  FBRIALE — A7 EFORRER  flio: AR
BeLBARFROEAEL® FoER EXHEIL S A RE T RIS
Ao RAF ey R8ER 0 S AEE X F a0 18 KGR A% ) 04T B > i3 o By

RENCERIE HEBFHBEGEAT R S RE B LT TR0 FERBUL-
(=) ®&F
i & (Mountain) #2.5% 2 A48k » #1.5F 4% X SDNN ~ TP ~ RMSSD ~ HF &
ZEABR » R4 (Horizon) $.o & 4 & SDNN ~ TP 14 Z EEA8 B > L 4% (Mountain
range ) ¥.5 & 4% £ SDNN ZIEAA R » A B A Ao B B 6 7 > At i3

%~ ISR A EE 0 L& R RATH R 4 R 484 0 Deng et al. (2020)4F 3 R B 3%
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TARFERERY i a s s CEEAARERET  BA RAKRR I F
B WA RRE S BERBR LT BT RS A — o Loy SRR
BAYERED FATHRES  AE SRR PR EL o

(Z) BRER

# ¥, (Landscape ) #1. % 2 @48 » .0 & 4 & SDNN ~ TP » RMSSD ~ HF {&
Z B4R 0 B & F# (Natural landscape ) #2.& % 4 £ SDNN ~ TP ~ RMSSD ~ HF f&
ZEAM AN AREHZEAN AMRAERBELREARZTR #d
FRE BREMRIEEREA MR ERRIE BR £BRBEFTRKEEED
RV BEE FARE 0 F BRSO B R BARBRAHE T R B ARRRE
TH RS RED 0 e B R AR R RE A BB AT R R

() M &k

1AZHE (Palmtree) 4B R G RMAE S ZEA > LR 4 (Plant) $:s
F 4 2 SDNN ~ RMSSD Z EA8 R - 4 B 44 (Arecales) #2.u %4 2 SDNN 2
EARR - BPAR (Tree) #wF % & RMSSD 2 E48H > ¥4 (Grass) SWHL ~ #Fk
Fekfo BRI 2R 0 MeA Y (Terrestrial plant) SR FIF 4 2 B4R > it
BRETHRAEA CEEEERBEOERECTRSE > o 0 RAEYD
(Woody plant) Fuiik (Vegetation) > B 4T 8 H 434881 ~ M4y ~ B #F B HEHFv
BEARE > ABIRERE GRS EfE R MABTEEREE DI E 0 A
BRI A AR E E F IR S f SR AR R EHIR T A &Kbis > R B0

RIBEBEEE -

85

doi:10.6342/NTU202400237



o~ ERIER

(=) #FF T8

AT (City) 4B R G R L A4 > 333 (Urban design) S5 F 4
£ RMSSD & 2 EAR R 2 #L AT L& R i > BEATALE AT ZBRALR
BAE -~ AL R Z RARE ERBRRA M RIS ERER R o W RIFE IR
AL B Fo 3% 3t 7T DR R AR T 1 AR 0 B & % & (Park & Evans, 2016) * ARIE 5 &R &
B AT R BT AR LRI Ao s AL F & BB AR B 348 ARE] R IR 18
FHBRKRG R G RME -

(=) &%y

#4% (Building) #.w %4 % RMSSD A2 EABR » AP RIBETrEBRER
AR M > RATAARBERAITEELRA T ERETRAFREE A ZBEY
& FA v 4R % (Gerstenberg, Baumeister, Schraml, & Plieninger, 2020) * 424t & & 18 #|Fu
FRAG 69 S REME IR 3R > AEAF A BTATIR T 09K B B Ao il Ju 3k > 8 K KRR D B AT 09 B /) o
BERUEFHERR T > TERBBAGFHER -

(=) &M

&4 (Advertising) 2 0R % 2Z TPAZE4H > BREO B QAN KIT I BRA
AT TRABBIEHHAEIEARRIEELHLTRE SHEBREZ I
RIRBCTRRAERCFEE TP BSHMRE - A LHAMERRIRA T 53w

Nﬂ

ToRBEBBELRSERABANE  KNAR— P2 220 RE FEREVE
T BB HERBEGRERE  Hla REARGHEREH ORIy E L

& & % & (Marciano, 2017) °
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(m) ~£%k
% J13%5% (Electricity) ~ & /& &4 (Overhead power line) $#.o& 2 @48 0] -

o g R SDNN TP~ RMSSD ~ HF {2 2 B8 B > AB A B R B8 » & /1% sk Fo

-

= B E AR T EA S IR AR B 0 AR TR SR F AR A R ek Ao B 71 69 R R
R BRSMERTH  AARBERTRRGFZEE BT e 5 R ELFRES
A% MERTREARE ¢34 T 0% FRAEM EREEFHMEHHK
ek BIFFTHRERCEHREMEARZUER K LTRE AT REFHEE
BEFHANAFTAEFTZTY > HABERERARERETERC/RE R KRR
FE - BB RS FEK O S A EBRBFTER T SEREE R @ AESR
AR A% E) Ly rRat 0 B AR RIRD 0 R D WL RE 0 E S 0 BB R B R
ERBENRAAPIAIRWTELALRNANBR T HHKE » KBRS E o 1
(Street light) $2.oF % R TP {4 Z B4R » APERE R B > X B R EAT
R 4ot £ % B % (Cook & Edensor, 2017) » £ AR R R A ERIZO T LM R H
ARG L Wi R ETRORER  EHRE KR E R s -
T4 (Pole) A4ECE GRS Z A480 > A £3%5 (Public utility ) 2.3 %
%% SDNN~TP {4 2 @480 > sbsb > & RALRAEARBAAFEL T 69 EAE (Electricity )
WK B AERRFETE AN TR AL BRI RTERILH E
EAF O HRERTHEEMER AWM ATREETHRAEE - ER/ENZRE
BEERRETRERATOMIALR > EHREEEERTHERERE B
BHE > mAMLETH  HHREALELE > LB o E A T AR BN
RAER > BB G R E LM BB R R RE BRANEREEERR
Foos o B B R 0 ER B RACKIE R RAR T BB ) RAe & mBLEER %A M4y
FREAZ— -
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A~ BIRFRME
(—) M3l
FAEESE Py £ R BEMALL LR cRBTRES M %EF 54
B 1ok A 2 RFSWERB R B EZ AR AR RE
FHEREGCEARSGOERIR B TARBRITRENRFHRAN TRTNS
MERERSAEEH BERBEEFIFE A RTRSBRENTHITEE 7T 4
B ROUVY L#)5rATes i) Koy & % BAR P E B 2 B EATHRE > FRFLERAE W
SR G BB RBRACEGREME R E SDNN ~ TP ~ RMSSD 14 42
MR EEEAM A THREHEREM T FHEREVAEELRKRKTES
B2 5E B B R 093K 35 R 18 3% 15 4% (Yeh, Stone, Churchill, Brymer, & Davids, 2017) » A&
R E AR E R S EIN L AR HERE  FHEREY 418
EaF&glmBRETEARHNER -
(=) #&
RERBETEHRRBCEZ AN CHEARREN CHE SR ER
R FRERGRRCEEK > B LA B REFR o F2BRERIFAME  B&
S RIBEBAR R TR R AR S FEAERETRA ERENEZT X
REYFHATEREIARATEERR  ERBRSFHHRE R H HREE
ICREARYRMRIE AR ERT THho » F8E8 4 ARG EMAE 2 E48
Ml A r BB RENGE EE LR HRNE-FANKRE S| X RME L %A
HAENCERSORR  SHEARZINS > BrFHE 4 BEaEEZBRETE
sl BARAEFEFRETF T EOEZETRAR THRREFEL AR - 4£ K
BEMETEREEZERARE > L& RE T~ F#e T IF R IR IF &R RF0 78
BIFHEER | -
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(=) #mE2H%% (BMD)

BMI LR ZEARR > BABCREREE Z A4 > 856 BMI BF &%
ERSNBE BLCHMEZ IS NI ERA S BRERL A 0 RAS 7]
RAEEESHGRAT » FEBMIESHERE S RBEEES 0 Lo BMI SER A
TR T RGN REAM  BEREGALERITR R EEHIFLLE
BHMRES  FREBRYRFRIOBHOROE NRE  CHERAREREL  £F
Bk RABR BATAER (BT 10 22 ) F > &S BMI B RE AR R I BERS
EREBASKGEME o SHEH B > BMI EAH - 282~ BB B R BB
W ZEMM > A~ BMI & &ay 5k RomB iR A RiFe &R £EE)
P EAAMOARTY  FREZHHRZN S AL RITEGROER L EABEE
¥ (Lusk, Mekary, Feskanich, & Willett, 2010) » #7" & 8 4 B4 B2 ARR * B
ATT REARAL B LR B AE ML B8y — R 7 X e FImR I AR BTAT A8 7 R B8 % 69 oL
B Ao B BRAGER > MBI E@F 4 0 A RERT F—RE -

() EHFo B TR R

MEEEAT > BRAEGHH A | > ARBEHH A 2> BoFZEHMH
oG E SDNNRMSSD A2 A48 > A THAEEH LN CRBAZRS > B

HEHHE N RERBERS  RAREES T AU E SRR AL S Fodn B 58

-

FEHRHCRL BB —MARK AMERSEHBRET  EFE G RREK
3t A AE B 545 1E 8) 3% E 8945 42 2 — (Sandercock & Brodie, 2006) » B gt 0 ARFF 52 3R]
MEEGHHE R LA EAROEFITHT BRITFABRZHFHITREBITER BT/
REOECRERE > A BRGNS FEEM - SHERINy REEHH CERRA
MBRGBE  ARERTF XFIL—wmE  WEFEH L 4 BEQF&R FTRET
TRBHOER
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() £2ERAE£HA
EPRERERELBEAYRAT PREIZEANEZHAUFNK IS |
NEEH 2 RFRAES S | RFRARS A2 R AF S A e T
A M S ABEEEARM > &% E SDNN TP~ RMSSD ~ HF 14 82 P o545 A B &
BAEFRAZESABEE AN SR ARENRIBIRAATERRE S
BEAEATHE > LUR D BATHARI G RIE > BE S 5 A JRITHR T EHABRENBTE
EERECRAGRIABELTRALEERCRYTHHFHRE » SHERRERT

AT BRERAIGR SA-—TRELEBLRMKYGCRGREM - SHEREIS
BafplgfBAAEHEEN TRETREEMME R rEfhie F B8R TRY
FATIAE A B8 8B REOES ZRBFOBER R B BT R EREHD
FREERIeFRUNBERERR > BB ITHR -
() mABRFZFWEL  FERAMACE - CRGE - EqFdh 38R
&) Bl 1%

FENEREFHEZA FRAEHAEACHELZABRENLE o BAF
B o R g RMIEAR T ML (4o SDNN -~ TP ~RMSSD ~HF) A ## i
R E RN T B A B SR SECR B e A R RARE B @A F
BRES wENBEHEGEE (M- B8 - #R) FEZAEE -

ENERE AL 0 Highway (08 ) 0988 A R % B3 L 94T 2 mid
ElH#EE RABMRKEFUTREERABREBREVAELZE AARAFRNEDD
BaACEERENARBERAAEE > B d A RERE A AT FEMITERR
HHECERZGERMN LI REEH R H 4 BMI B R 5 eyt B85 4
A BEE R EAL R B RE R EF E AR M Electricity (& /1 3%3E )
HOEEER (MR R) e BB EEREFRYD BByt LeyRaE i A

SRES - EE TR FETRREBHBRE CERFEEAZEOBYE -
90
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%8 PrRIER

BEMRERER ARG EHI s AREARG TR LGP EZ A
Bl ROABPE AL R BEEATIRIE T RS Edaey RO TR — TR AN AR -
PRIy 0 FHNBA AL BB ARG AEF R D BT RS IR S Fo iR &

2R

=

B 5 LA FAE & ZIEAR R 0 1 — AL e ey RE B 5 EET R 6 ST AL
HZ R MEME AR FEARAIERNELM (28 5 R ATRERFRE N
B Ao B JEARRE o B ARIRBEI o0 38AL R - BF A B AR F ARSI Ak
By amuERR > BHRAHRETRA "B 8% 694iTA  URIFME - KRAH
MA B E R BE S A A CHEM A M o AR o RAF IR R T AR
IR F) 0 TR ALY IR BRI T AR AR A R 1 8RR 0 P RALIRAE T AE R AR
BArA T R M AmPBENEZR A — - FREFUN s WA - FHPSBE 2

tﬂ\

BEHCERRCRGARAREZPE LBARITHRR TOEREZR  RiFEEHHA
SRGG AREGRRH CRGRAMYPE > B EE G B H CHEEAR M A
o BB 8 R

=~ B R IRA]

(—) BHEFBRRAOBER |

EHRBEHEF > ARRERI ¢ HARE L RARBEREGITEN EBE
PR T AARN AR BT R R T A SR AR T B R R
B EHE RS s AR EHNE RGN R E — R0 R M
IR T 0 TR R R B PRI L > WX BT AEAFAE — R BB R £ 0 TAE

BRERENECERBEEIZANEY  EEAAIETRE O ERMBE -
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(=) EREARRE vs ARIER

THATEARBRGFLABANNEENBLENELE  EHATEER RO
VB T ARG B AR PR T PR A0 ABR Bk R 48 BE R SR A 3k 2eE
PR QA0 BB e e AR T TA BB RE TR EIZERMEHORNS
BXHMERTREREFR U ZREBEAIRNAECHEREZMALE £
HR ARAERTRET CWE MR T > fldo t HREGIL - EXHLL - X
BAREP R F 0 AW A BB PR P BB S A ARG e HF AR - B Sh
ANBRAREFHE B 135°8 > KRNAR G EMf R ES E > T VIER QR
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e (B0 HR SDNN TP RMSSD  HF
Car (474) 044 072 020 147" 067
Driving (804) -.061 .053 .035 1297 1417
Mode of transport 044 -.043 -.029 -091°" 102"
(1412)
Motor vehicle (1177)  -.032 -.108™ -.088™ -.043 -.040
Tire (597) .033 156" 127" .034 .044
Traffic (1053) -.054 098" 101" 143" 188"
Transport (3561) -.020 021 012 048" 062"
Vehicle (382) .092 -112° -.101" -.208™ -.283™
Asphalt (4000) 018 -.019 -.012 -.045™ -.059™
Highway (4000) 087" 1297 1477 081" 1157
Intersection (256) -.123" 091 .080 252" 283"
Lane (4000) -.005 -.023 .004 -.011 .009
Line (2118) .030 -.014 -.005 -.014 -.007
Path (1166) -.047 -.004 -.007 .039 019
Road (4000) .023 -.011 -.004 -.011 -.006
Road surface (4000) .023 -.011 -.004 -.011 -.006
Shoulder (3822) -.036" 050" 059" 065" 054"
Slope (2862) -.065™ 1247 109" 084" 079"
Soil (1426) -.038 -.003 -.007 -.004 .001
Street (2891) 048" -.054™ -.048™ -.089™ -.069™
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e (B0 HR SDNN TP RMSSD ~ HF
Tar (3184) -.005 072" 064" 016 036"
Thoroughfare (3888) .023 -.011 -.004 -.012 -.006
Land lot (806) .053 .001 .007 -.035 -.008
Logo (2463) -.038 -.001 -.004 .007 -.002
Sign (3252) -.025 011 .004 012 .006
Signage (3692) -.063™ 069" 052" 080" 063"
signaling device (454) .095" =202 - 196" 22077 - 197
Street sign (822) -.056 -.006 -.010 .002 -.009
Traffic sign (411) -.002 235" 1977 .098" A11°
Cloud (3971) .023 -.011 -.004 -.011 -.006
Cumulus (2445) 032 013 .008 -.034 -.023
Dusk (234) 3747 -.609™ 5417 -.494™ -476™
Evening (286) 119° S2257 184" 150" -.147"
Light (549) 067 -.031 -.015 -.037 -.024
Morning (1418) .035 -.012 -.002 -.012 -.005
Sky (4000) .023 -.011 -.004 -.011 -.006
Horizon (2336) .039 084" 052" .037 .035
Mountain (1761) S106™ 143" 119 175t 138"
Mountain range (664) .013 122% 067 057 036
Ecoregion (658) 061 .008 013 -.032 -.005
Landscape (3691) -055™"  185™ 1517 164™ 1327
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Natural environment .086 010 015 -.058 -.026
(354)
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(3636)
Nature (1434) .039 -.013 -.003 -.017 -.008
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City (781) 029 -.108" -.105™ - 115" -.105™
Suburb (511) -.059 038 015 028 015
Urban design (1909) -.031 044 027 053" 044
Advertising (3818) -.012 017 036" -.011 .009
Building (471) -.061 085 073 096" 068
Electricity (808) -.158" 233" 2147 250" 2317
House (267) .020 -.058 -.076 -.030 -.043
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e (B0 HR SDNN TP RMSSD ~ HF

Infrastructure (3089) .030 .004 .005 -.033 -.015

Light fixture (924) -.046 021 .007 023 012

Lighting (491) 068 -.043 -.023 -.041 -.021

Noubuilding structure  -.024 011 .004 011 .006

(3663)

Overhead power line  -.163"" 300" 277 2327 208™

(736)

Pole (1246) 019 -.144™ -.099"* -.083" -.078"

Public utility (1203) .008 -.091" -.063" -.053 -.045

Street light (2674) -.021 038 .049* .020 039"
*p<.05 **p<.01 "*p<.001
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Arnason, A., Hafsteinsson, S. B., Grétarsdottir, T., Schram, K., & Kjartansdottir,

K. (2015). Speeding Towards the Future through the Past: Landscape, Movement

and National Identity. Landscape Research, 40(1), 23-38.

«  Thus while movement clearly is important to how people relate to the landscape,
different forms of movement afford different relationships and different

experiences.

Buehler, R., & Dill, J. (2016). Bikeway networks: A review of effects on cycling.

Transport reviews, 36(1), 9-27.

«  Stated- and revealed-preference studies suggest a hierarchy of cyclist and non-
cyclist preferences may exist, favoring separate paths and/or lanes over cycling in
roadways with motorized traffic particularly with high volumes of fast-moving
motorized traffic.

« Among bike facilities, cyclists and non-cyclists seem to prefer physically
separated bike paths or cycle tracks to bike lanes or wide shoulders on roadways.

«  When riding on roadways with motorized traffic, cyclists seem to prefer traffic-
calmed residential neighborhood streets, lower car traffic volumes, slower car
traffic speeds, and roadways without car parking. While this hierarchy of
preferences was confirmed in surveys of cyclists in general and inexperienced or
more risk-averse cyclists in particular, some experienced cyclists reported a
preference for riding in traffic with cars over cycling on separate facilities.
Revealed- and stated-route-choice studies indicate that intersections have negative

effects on the cycling experience, but that certain characteristics can offset this,
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such as having a signal when motorized traffic volumes are high. A handful of
studies indicate that cyclists value bicycle-specific traffic control devices at
intersections, such as bike boxes, bike traffic signals, and bicycle signal activation.
The limited empirical research on networks indicates the value of measuring

networks, rather than just individual link characteristics.

Chen, J., Chen, L., Li, Y., Zhang, W., & Long, Y. (2023). Measuring physical

disorder in urban street spaces: a large-scale analysis using street view images and

deep learning. Annals of the American Association of Geographers, 113(2), 469-

487.

«  Conventional measurements of physical disorder rely heavily on systematic social
observations (SSOs) or neighborhood audits, which are expensive, time-
consuming, and sometimes dangerous; thus, they are usually limited in both
geographic and temporal coverage. In addition, potential bias exists when
different auditors observe the same space, as they assess the environment based
on what they visually observe, which might not reflect the objective physical
environment. Due to the rapid development of online mapping services, street
view images (SVIs) that record the urban landscape along streets have become
publicly accessible, providing an alternative approach for auditing physical
disorder. As a new type of data source, the SVIs not only break through spatial-
temporal limitations, but also provide abundant information on urban street
landscapes and have been used in virtual auditing studies.

«  The development of high-performance computing systems and the availability of

large-scale annotated data sets offers a new opportunity for the large-scale,
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automated processing of SVIs using deep learning algorithms. Convolutional
neural networks, as classic deep neural networks, can be trained for feature
extraction of an SVI and then effectively identify elements in the street space,

including but not limited to sidewalks, vehicles, buildings, and green plants.

Cole-Hunter, T., Donaire-Gonzalez, D., Curto, A., Ambros, A., Valentin, A.,

Garcia- Aymerich, J., Jerrett, M. (2015). Objective correlates and determinants

of bicycle commuting propensity in an urban environment. Transportation

Research Part D: Transport and Environment, 40, 132-143.

«  Physical activity is associated with myriad mental and physical health benefits.
Insufficient physical activity may result in cardio-metabolic conditions such as
obesity, diabetes, and high blood pressure which rank as leading causes of death
and disability globally. An urban environment can facilitate the incorporation of
regular physical activity into daily routines, such as with active transport,
increasing physical activity levels. Moreover, a substantial population shift from
motorised to active transport modes may reduce emissions and improve air
quality, while also reducing traffic accidents, bringing greater environmental and
public health benefits.

«  Previously, perceptions have been found to be more important predictors of travel
behaviour than objective measures of the same environmental characteristics.
McGinn and associates (McGinn et al., 2007) found both to be significant, but
varying in magnitude. Both objective and perceived measures of the built
environment are likely to factor into the valuation of travel modes and resulting

decisions about how to travel.
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Cook, M., & Edensor, T. (2017). Cycling through dark space: Apprehending

landscape otherwise. Mobilities, 12(1), 1-19.

« By conceiving all landscapes as vital, always in formation, sedentarist notions that
landscape can be visually apprehended at a distance by a knowing, gazing subject
can be refuted. The mobile experiences we discuss here reveal that visual
perception goes well beyond the consumption of the objectified spectacle or ‘static
pictorialism’ (Merriman et al. Citation2008, 192), and indeed, greatly depends on
the qualities of light (and dark) that suffuse the landscape. Besides foregrounding
the distinctive visual experience of the nocturnal landscape while mobile, we
exemplify the entanglement of sound and touch with the experience of looking.

«  As Ingold insists, our understanding of space ‘undergoes continuous formation’
as we move through it (Citation2000, 230) — and in this sense, the cyclist moves
with the landscape (Adey Citation2010). Cycling does not afford the distanced
observation of a romantic gaze (Urry Citation2002), since the cyclist continuously
confronts an emerging landscape and must attend to the near-at-hand to ensure
safe progress, unlike the rail or bus passenger, for instance, paying particular

attention to road surfaces and obstacles that would be irrelevant for car drivers.
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Dong, L., Jiang, H., Li, W., Qiu, B., Wang, H., & Qiu, W. (2023). Assessing impacts
of objective features and subjective perceptions of street environment on running
amount: A case study of Boston. Landscape and Urban Planning, 235, 104756.

« In prior running environment studies, the macro scale built environment (BE)
were mostly investigated to explain the impacts of objective indicators on running
behaviors. However, less has been discussed from eye-level SE, and subjective
perceptions have been even ignored.

«  Although most of the prior running studies measured the street features using the
conventional methods, the wide use of SVI data has provided relatively easy and
remote access to abundant eye-level objective data from human perspectives. SVI
data is open-sourced and more efficient and accurate at large geographic scales,
which has been proved reliable.

«  The improvement of computer vision (CV) allows an accurate and efficient
process of extracting visual features from a large number of SVIs automatically.
The mentioned technologies have been widely implemented to study physical

activity such as walkability and bikeability.
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Flowers, E. P., Freeman, P., & Gladwell, V. F. (2018). Enhancing the acute

psychological benefits of green exercise: An investigation of expectancy effects.

Psychology of sport and exercise, 39, 213-221.

« A growing body of evidence suggests that greater physiological and psychological
benefits occur if exercise takes place in a natural environment. Although a number
of theories have been proposed, such as the Biophilia Hypothesis (Wilson, 1984)
and Attention Restoration Theory (Kaplan & Kaplan, 1989), the mechanisms for
the additional psychological benefits of green exercise compared to urban/indoor

exercise are still unclear.

Gerstenberg, T., Baumeister, C. F., Schraml, U., & Plieninger, T. (2020). Hot
routes in urban forests: The impact of multiple landscape features on recreational
use intensity. Landscape and Urban Planning, 203, 103888.

«  Comparing the contribution of landscape features to cyclists” and pedestrians’ use
intensity revealed differences in the order of feature importance. For pedestrians,
water bodies were far more important than for cyclists. This may be explained by
cyclists using routes to commute between destinations, covering larger distances,

and looking for sporting challenges.
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Ghermandi, A., Depietri, Y., & Sinclair, M. (2022). In the Al of the beholder: A

comparative analysis of computer vision-assisted characterizations of human-

nature interactions in urban green spaces. Landscape and Urban Planning, 217,

104261.

«  Previous studies have frequently relied on manual classification of image content.
Such approach is however impractical for large databases. Recent studies thus
increasingly turn to computer vision in artificial intelligence for automated image
content analysis. In such analyses, pre-trained models from commercial cloud
services are generally used to label photographs with content-related machine
tags. The machine tags are then frequently used to cluster photographs, either
based on the subject’s theme, the cultural ecosystem services they reflect, or the
natural sites under investigation based on shared typologies of human-nature
interactions.

+ Among the best-known commercial providers that offer image recognition
capabilities, one may count Google Cloud Vision, Clarifai, Microsoft Azure
Computer Vision.

«  Among the various options, those most frequently explored in assessments of

landscape aesthetics and cultural ecosystem services are Google Cloud Vision.
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Ito, K., & Biljecki, F. (2021). Assessing bikeability with street view imagery and
computer vision. Transportation research part C: emerging technologies, 132,
103371.

«  previous studies face various issues, such as slow data collection process, the
balance between subjectivity and objectivity of data, lack of street-level
information, and standardization of spatial granularity.

«  The recent availability of street view imagery (SVI) has yielded opportunities for
new approaches to urban studies, enabling a wealth of images from the pedestrian
and cyclist perspective that may be used to assess walkability and bikeability and
that is available remotely.

«  In parallel, developments in computer vision (CV) have catalyzed the means to
process the profusion of photos automatically and efficiently. They have already
been utilized for assessing walkability. SVI and CV are not entirely new to
bikeability either. For example, studies by Tran et al., 2020, Gu et al., 2018 have

used CV and SVI to assess particular aspects of bikeability.

Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative

framework. (15).

«  Directed attention plays an important role in human information processing; its
fatigue, in turn, has far-reaching consequences. Attention Restoration Theory
provides an analysis of the kinds of experiences that lead to recovery from such
fatigue. Natural environments turn out to be particularly rich in the characteristics

necessary for restorative experiences.
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Being away. Natural settings are often the preferred destinations for extended
restorative opportunities. The seaside, the mountains, lakes, streams, forests, and
meadows are all idyllic places for ‘getting away’. Yet for many people in the urban
context, the opportunity for getting away to such destinations is not an option.
However, the sense of being away does not require that the setting be distant.
Natural environments that are easily accessible thus offer an important resource
for resting one’s directed attention.

Nature is certainly well-endowed with fascinating objects, as well as offering
many processes that people find engrossing. Many of the fascinations afforded by
the natural setting qualify as ‘soft’ fascinations: clouds, sunsets, snow patterns,
the motion of the leaves in the breeze-these readily hold the attention, but in an
undramatic fashion. Attending to these patterns is effortless, and they leave ample
opportunity for thinking about other things.

In the distant wilderness, extent comes easily. But extent need not entail large
tracts of land. Even a relatively small area can provide a sense of extent. Trails
and paths can be designed so that small areas seem much larger. Miniaturization
provides another device for providing a feeling of being in a whole different
world, though the area is in itself not extensive. Japanese gardens sometimes
combine both of these devices in giving the sense of scope as well as
connectedness. Extent also functions at a more conceptual level. For example, set-
tings that include historic artifacts can promote a sense of being connected to past
eras and past environments and thus to a larger world. Compatibility. The natural

environment is experienced as particularly high in compatibility. It is as if there
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were a special resonance between the natural setting and human inclinations. For
many people, functioning in the natural setting seems to require less effort than
functioning in more ‘civilized’ settings, even though they have much greater

familiarity with the latter (Cawte, 1967; Sacks, 1987).

Kaplan, R., & Kaplan, S. (1989). The experience of nature: A psychological

perspective: Cambridge university press.

«  Water provides an excellent example of an aspect of the natural environment that
is highly preferred. Though water seems to be an attractive element, it is also the
relationship of the water to its surroundings that is important in the preference. It
is, thus, meaningful to examine not only the specific "things" or elements or
contents of the natural environment that are preferred but also the relationship
among these elements. A landscape is more than the enumeration of the things in
the scene. A landscape also Kaplan, R., & Kaplan, S. (1989). The experience of
nature: A psychological perspective: Cambridge university press.

«  Preference is intimately tied to basic concerns. We see preference as an expression
of underlying human needs. Preference can be expected to be greater for settings
in which an organism is likely to thrive and diminished for those in which it may
be harmed or rendered ineffective. Thus humans, like other animals, are far more

likely to prefer a setting in which they can function effectively.
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Lu, Y., Yang, Y., Sun, G., & Gou, Z. (2019). Associations between overhead-view

and eye-level urban greenness and cycling behaviors. Cities, 88, 10-18.

«  The inconsistency in the evidence of the effects of urban greenness on cycling
behavior can be attributed to varying estimate techniques, scales, unit of analysis
for urban greenness. Exposure to urban greenness can often be assessed either
subjectively or objectively. Subjective assessment captures resident's perception
of urban greenness, such as quantity and quality, using methods such as
questionnaires and interviews. However, subjective assessment of urban
greenness is prone to recall bias or social desirability bias. Objective assessment
often calculates the quantity of urban greenness based on land use datasets or
satellite imagery and avoids the bias of self-report methods. In addition, objective
methods can collect data efficiently regarding manpower and cost.

«  GSV images provide panoramic streetscape images in many global cities. Those
streetscape images were captured by cars or people moving along streets, hence
bear a close resemblance to what cyclists see on streets. The amount of street
greenness extracted from GSV images, can accurately represent the perceived
greenness for cyclists. GSV has been validated as reliable and free data for
evaluating general neighborhood environments, urban greenness, or urban open

spaces.

127

doi:10.6342/NTU202400237



Russell, J. A., & Pratt, G. (1980). A description of the affective quality attributed

to environments. Journal of personality and social psychology, 38(2), 311.

*  Where eight variables fall on a circle in a two-dimensional space in a manner
analogous to points on a compass. The horizontal (east-west) dimension in this
spatial metaphor is the pleasure- displeasure dimension, and the vertical (north-
south) dimension is arousal-sleep. The remaining four variables do not form
independent dimensions, but help to define the quadrants of the space. Excitement
need not be defined as an approximate north or as an approximate east; it can be
defined precisely as falling at a point in the northeast, the combination of high
pleasure and high arousal. Excitement’s bipolar opposite, depression, is then
defined as a point in the southwest. Distress and its opposite, contentment,
similarly form a bipolar dimension (northwest vs. southeast). All other affect
terms would be similarly defined as vectors originating from the origin of the

space.

Ulrich, R. S. (1981). Natural versus urban scenes: Some psychophysiological

effects. Environment and behavior, 13(5), 523-556.

«  Compared to the influences of the urban slides, exposures to the two nature
categories--especially water had more beneficial influences on psychological
states.

«  Based on the results from the previous study and the findings of this investigation,
it is reasonable to propose tentatively that people benefit most from visual contact
with nature, as opposed to urban environments lacking nature, when they are in

states of high arousal and anxiety. For individuals experiencing stress or excessive
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arousal, nature views appear to reduce arousal more effectively than urban scenes,
and hence are more beneficial in a psychophysiological sense.

«  Heart activity is an objective indicator of states of psychophysiological arousal or
activation. Strong emotions, such as marked anxiety or fear, are associated with

high heart rate and increases in blood pressure.

Zube, E. H., Sell, J. L., & Taylor, J. G. (1982). Landscape perception: research,

application and theory. Landscape planning, 9(1), 1-33.

«  Toprovide a framework for examination of the research, we use a model in which
landscape perception is considered as a function of the interaction of humans and
the landscape. The human component encompasses past experience, knowledge,
expectations and the socio-cultural context of individuals and groups. The
landscape component includes both individual elements and landscapes as
entities. The interaction results in outcomes which in turn affect both the human
and landscape components.

«  The human concept refers to the implicit or explicit assumptions about the nature
of humanity, or that feature of humanity that is appealed to in a particular
interaction with the Landscape. As examples, people may be referred to on a
physiological level as responders to environmental stimuli; others approach
humans on a cognitive level as thinkers imposing their value structures or ideals
of artistic composition on their assessments of landscapes. The human concept, as
referred to here, is not simply the nature of that facet of humanity that interacts

with, the landscape, but also the nature of the interaction itself.
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Landscape properties refer to those tangible or intangible elements or relationships
in the landscape that are important to the interaction. For example, landscape
inputs may be viewed as composition and form, as physical properties or features,
as scale, complexity, naturalism or gestalt; but always viewed from the
perspective of the perceptual interaction. In landscape assessment, those
properties of the landscape that can be seen as influencing the nature of the
interaction and its outcomes are the obvious targets of environmental
management. Important to the practical problem of how to modify environments
to optimize desired outcomes is the degree to which pertinent tangible elements
of the landscape can be identified.

Interaction outcome refers to the product which emerges from the human-
landscape perceptual interaction. As with the human and landscape elements,
outcome must be viewed in its interactional context and may be either tangible
(e.g. a state of physical change such as a farm field) or intangible (e.g. a state of
mind such as a feeling of satisfaction or personal achievement). The outcomes, in
turn, feedback to affect both human and landscape inputs to the interaction. From
a management perspective, it is perhaps most useful to view interaction outcome

as the goals to be achieved in human-landscape interaction.
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