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Spatio-temporal activities MOBILITY
demographic profile ravel budget
s — | interests
socio-economic and cultural background 3 =
Visitors’ personal characteristics TOURIST
— — =1
information by travel guides etc
e - ol Snint 7 //
e - | guidance by local A
number of previous visits  friends or experts _'/'
S e 4
Familiarity with destination KNOWLEDGE l
| purposecival N ; weather conditions | / 4
) | time budget | i e //
"~ composition of group T temporaryevents |
Resources and constraints VISIT [

o How are tourists using

destinations in time and
space?

Traditionally there is lack of
data on consumers time-
space activity.

The data that do exist, is
usually of “low resolution” in
terms of its accuracy in
relation to time and space
due to limitations of the
existing methods of data
collection.

Data is subjective



Traditional Methods for Data Collection
on Human Spatial Activity

o Tracking / Following / Stalking (Murphy, 1992; Gali-Espelt
and Donaire-Benito, 2006)

o Observation: high buildings (Hartmann, 1988; Keul and
Kiheberger , 1997), CCTV cameras, etc.

o Evidence provided by the research subject themselves
(Questionnaires, Time-Space Diaries).

Murphy and Rosenblood, 1974 (Victoria)
Cooper, 1981 (Channel Islands)

Lew, 1987 (Singapore)

Dietvorst, 1995 (Enkhuizen)

Thornton, Williams and Shaw 1997 (Newquai)

Where did you Visit 7
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o Land Based Tracking Systems
= Long Range Radio Frequency (e.g. GSM)

= Passive positioning
= Cell-Tower Identification
= Cellular triangulation (e.g.) TDOA, AOA

= Short Range Radio Frequency

Fl{(I;%D gRadio—Frequency Identification) Tags and Reader (6m-
m

Bluetooth Beacons and Scanners (mobile phones for example)

o GPS
= NAVSTAR (Navigation System with Timing and Ranging)
= Glonass
= Beidou
= Gallileo

o Hybrid Systems (= Smartphones)
= Twitter, Geo-tagged photography...




Tourist Tracking 1.0
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é % O ﬁh ﬁ https://int.birthrightisrael.com/#

TAGLIT:N1"71n
BIRTHRIGHT ISRAEL

MY APPLICATION

Are You Ready for the Adventure of a Lifetime?

It's so much moreithan.afree trip to Israel

SIGN UP

TAGLIT-T1*71n

birthright israel

www.birthrightisrael.com
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Taglit-Birthright Individual Tourists
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Visiting Mt. Herzl

Winter & Summer 2011 and Winter 2012 N=788

—o—No. of groups visted Mt. Herzl by day of trip

-#-No. of groups visted Mt. Herzl by day of Mifgash Average duration at Mt. Herzl
35
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Mount Herzl had the most impact on me of the
whole trip. 1R-25-75 University of Michigan

Experiencing Mount Herzl with our Israel
soldiers was a life-changing experience; it
made me re-analyze the way | view war as a
whole and the lack of shared sacrifice in the
States. IR-25-282

AMERICAN ‘b’z.sn wm)ss t.nv
’c-n ann; xsﬁnm. els.‘ n‘l;}t—:nuur




b L) (O
=<y o i e |SRAEL
M & L MINISTRY
) ) N @ OF TOURISM
g e

TN . '-\r. i

nvaun

“Night Activity” “"Day Activity”
(23:00-06:59) (07:00-22:59)

% Participants

B 0%-10%
B 10%:-20%
[ 20%-35%
[ 35%-50%
B 50%-75%
B 75%-100%

Height is the average stay
In cell.

Only cells with
visits of at least 3% of
the sample are included




Activity During the Daytime

4 nights and more Less than 4 nights

n'onnwnnn %

Il 0%-10%
B 10%-20%
[ 20%-35%
335%-50%
Il 50%-75%
I 75%-100%
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Ministry of Transport Survey 2015-17

Organized Groups Individual Tourists
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CRUISE PASSENGERS' BEHAVIOR AT THE DESTINATION:
INVESTIGATION USING GPS TECHNOLOGY

With

Prof. Stefano De Cantis and Dr. Mauro Ferrante
University of Palermo
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I 5°5-10%

B 10%-20% ——
[]20%:-30%
[]30%6-50%

I 50%:-T0%

I 70%:-100% -

No Incentive, N=141



[ 10%-20% -
[]120%-30% '

[]30%-50%
I 50%:-70%

Incentive, N=110



Piazza Marina

Yes No Total
. Yes 43% 57% 100%
Incentive
No 21% 79% 100%

Total time spent in Palazzo Steri’s Area

Total time Average (mins)

No incentive 150.56 4.71

Incentive 684.92 26.34




ourist Expenditure in Jerusalem

Alon Kahani and Noam Shoval




Expenditure

0 The average amount spent per
participant: 214 NIS Per Day (~40 eu).

W Transportation
Food & Beverage
Attractions

m Sights
Souvenirs
Shopping
Other

48%

3%




Expenditure

No. of Average

Row Labels Satisfaction

participants Amount

Transportation 11 439 19.1 3.7 3.9
E‘:\’/‘ié‘ge 22 2356 33.2 4.0 3.7
Attractions 5 148 29.6 3.2 2.8
Sights 8 872 72.7 4.2 4.3
Souvenirs 6 395 56.4 3.3 3.4
Shopping 4 417 104.3 4.3 3.3
Other

-““ﬂ-
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Tourist Tracking 2.0




Using Galvanic Skin
Response (GSR) Sensor

Adding Objective Physiological
Measurement of Arousal

(EDA - Electro Dermal Activity)

With Prof. Maya Tamir,
Dept. of Psychology



>
E4 wristband

The most comfortable and accurate wristband to monitor
physiolegical signals in real-time.

Cr— )

The E4 wristband is a wearable wireless device
designed for continuous, real-time data acquisition in
daily life.
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11. Western Wall Security Checkpoint

12. Dome of the Rock
14. Mount of Olives Panorama

13. Mount of Olives Churches
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1. Abraham Hostel
2. Machne Yehuda
5. Teddy Park

6. Damascus Gate
7. Austrian Hospice

3. Jaffa St.
4. View of the Old City (Jaffa St.)
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Tourist Tracking 3.0

Mobile Eye-Tracking and
Physiological Sensing






Sensors
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Emotional Monitoring
Electrodermal Activity (EDA)

* GSR Resistance (Sensor)
GSR Conductance (Sensor)

Peaks per minute (iMotion algorithm)
Peak Amplitude (iMotion algorithm)

PupilLabs
NEON

Visual attention and

Spatial-temporal tracking
Eye tracker glasses

()

()

Shimmer3 Empatica .

GSR+

E4

Fixations total \ duration (Sensor)

Saccades total \ duration (SeNsor)
Gaze Heat map (iMotion algorithm)
Gazed-based density metrics (Python Al)
Density Counter (ArcGIS Pro)




Experiment I
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Expetiment II
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The Experiment

PHASES:
1. Consent + Survey; 2. Calibration + Baselining; 3. Free view: 4. Survey; 5.
Guided view; 6. Survey



The Panoramic Landscape

Omar
Mosque

Holy Sepulchre Mount
Church copus HUJI

Redeemer
Church

Augusta
Victoria

Dome of the
Rock

cension Mount of
hurch  ojives Jewish

" Cemetery

- =3

Maronite
Church




Stimulus: 307 free  Exposure time: 126.85




Free View Vs. Guided View | Gaze maps for visual attention

Free view

(n=27)

Guided

view (n=27)

Mark in red are the sites being mentioned at the audio guiding



Free vs. Guided gaze - Dwell Time

Free vs. Guided gaze - Dwell Time

30.00
*Subject of audio guide/explanation
25.00
20.00
X
¢ 15.00
©
o
10.00
0.00 - .
Dome of Holy Mount Qllves Mount Redeemer Omar Church of
Jewish Scopus .
Rock Sepulchre Church Mosque Ascension
Cemetery Campus
Free 14.21% 10.80% 6.34% 4.30% 10.17% 4.91% 2.81%
E Guidpd 24.89% 11.73% 9.42% 7.15% 6.81% 5.52% 2.52%
Sites (AQIs)

Free mGuided

Augusta
Victoria

3.22%
1.31%

Maronite
Church

5.83%
1.13%
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SIGNALS
GSR Peaks {Shimmer D3ID4 GSR): Peak ampiitude (microSiemens)
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RESPONDENT ANNOTATIONS
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GSR Analysis | between subjects

ER MIN

PEAKS_P

33 0.35
32 03
31
0.25

30
29 al 0.2
28 < 0.15
27 | <T

O Qo
20 > 0O
- < p.os
24 1_Starting = 2_Agripas = 3_Etz Haim 5_Ending 0 1_Starting = 2_Agripas 3_Etz 5_Ending

_point st T ost. 4_Jaffa st _point _point st Haim st. 4_Jaffa st. _point

BAM 26.6461442 28.51992686 29.73142732 30.30305783 29.77012953 B AM 0.13522142 0.12334424 0.12951476 0.15147997 0.1600083

EPM 31.68429828 30.94233925 31.67300163 31.86891325 30.70458689 EPM 0.21758451 0.25534504 0.23554524 0.28534562 0.32259201




ID-8M_25502 People Count (PC) 1 People Area (PA) 1.2%

ID-8N_33602 People Count (PC) 7 People Area (PA) 37.3%



Examples of the five classifications of visual attention, each marked with a blue circle;
from left to right: structural gaze, consumer gaze, human gaze, digital gaze, and
external gaze
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S ID-2N_24302
(oW
Low
People Area (PA)
ID-17M_24602 PC-2 PA- 3% 3 ID-20N_13502 PC-2

Classification of overcrowding (bottom left: low PC and PA; top left: high PC and low PA;
bottom right: low PC and high PA; top right: high PC and PA)
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Apple Glass Is Here To Change The Future




@ GLASS

SERIES 1




O09LO

Meta Will Reportedly Launch First Fully-Fledged AR Glasses in

O\ Meta 2027

Mark Zuckerberg predicts the device will eventually be used as commonly as mobile phones.
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