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Carbon Footprint Calculator g:EICILIT

Limitation of Traditional Calculator

Electricity: \7\kWh at a factor of
Naturalgas: | [kwh |
Heatingoil. |  |[ltres  v]
Coal: ‘ [tonnes v
LPG: [ lites V]
Carbon Calculator Propane: | |lites  ~|
(carbonfootprint.com) Wood: [ |tonnes |

User has to enter an accurate number

for the amount of electricity, gas of energy used.

However it is hard to measure the exact usage,
which creates a barrier to use.

Redesigned Carbon Footprint Calculator

%@ We implemented an
Trg easy-to-use calculator
for travelers who want to know

FCaI; A their carbon emissions
ootprin during their trip
4 sections of travel
Transportation Accommodation

Food Tourism

Users can calculate their carbon footprint
through approximate travel information

instead of accurate energy usage.
(e.g., type of meal or accommodation)
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Data Used

[Shinhan Card] Rent car types booked for trips
t2) RENT.cSV  Sep.-Nov. 2021 & Mar.-May. 2022

YR RANK MODEL  TYPE YR Year
2021 1 3MITHKS 58 RANK Ranking
2021 2 250 A MODEL Vehicle Model

40 rows x 4 columns TYPE Venhicle Type

Carbon Emissions
c2) TRANS_CO2.csv by types of transportation

LG_CAT MD_CAT SM_CAT FUEL_TYPE FUEL_COST SCALE FACTOR

t3) BSP.csv

Airline passenger sales settlement data

for Sep.-Nov. 2021 & Mar.-May. 2022

EmE=S HA  AUHA CNG NaN kgCO2/km 0.030306
Hsnes HA AU a3 NaN kgCO2/km 0.034620

4730 rows x 7 columns

LSP_RID Sales Slip Reception Date
MCT_NM Franchise Name
LSP_RID MCT_NM DPF_AOT CD VL ARV_AOT CD VL CNT
201103 s GMP cu 6 DPF_AOT_CD_VL |Departure Airport Code val
20210920 ES ] i GMP CJu 6 ARV_AOT_CD_VL Arrival Airport Code val
13856 rows x 8 columns CNT Sales
LG_CAT Large Category GOO Ie Fll ht
MD_CAT Medium Category - Brand g g
SM_CAT | Small Category - Model GO gle 9
FUEL_TYPE Fuel Type
FUEL_COST Fuel Cost Used to estimate carbon emissions
SCALE Scale By departure airport and seats
FACTOR Carbon Emission Factor




(o= 1¢ T W e Tl (eI ey | Ao 1 [ATIE1 LT (1) Transportation

Calculation Logic

Q1. How did you getto [~ Airplane Q. Departure Airports & Seat?

5 Gimpo/Gimhae ~ Business/ Carbon Emission . .
JEJU Island? Economy  yepending on options Carbon Footprint of transportation
— Ship Q. Departure Port?

— to Jejuis total[ ] kg/co2
Mokpo, Wando, etc.

Ex. Airplane & Gimpo Airport with
— Local residents — Zero Carbon economy seat (round trip) :
56kg/co2 x 2 = 112kg/co2

— Own/Rental Car Q. Passengers/

Distance traveled ~
Q2. What types of e / Carbon Emission
transformation did you ype: depending on options . .
) - _ Bus / Public -~ Carbon Footprint of transportation
use during the trip? Transportation Q. Distance traveled? — to Jeju is total [ ] kg/co2
— Zero Carbon

— Bicycle

Total Carbon Footprintis [ ] kg/co2 by using Transportation
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Carbon Footprint Calculator

Data Used

t5) JT_MT_ACCTO_TRRSRT_SCCNT_LIST.csv

(2) Accommodation

Tourism Demand Prediction Data

based on views of VISIT JEJU website

CL.CD CL NM AREA_NM ADDR BASE_YEAR DEC_VIEWS_CO
HZ|HEZ HZASHEE HFEEERA T MPZA| CHEHE ASHEAIZ
Z=HF
s = SHHIEE 3042 38 2124 NaN
G e 1915 Kl osten HFSERXE MAZA Qi g&%%ﬁ .y NaN

LTNO_ADDR

ROAD_NM_ADDR

Geolocation Data by city and district :
c3) TB_LECO_BUILDING_GHG_GIS_JEJU_1920.cSV  GHG emissions for Buildings In Jeju

ELCTY_USQNT CITY_GAS USQNT SUM_NRG_USQNT

SUM_GRGS_DSAMT

HF=EEXR]
= FMiFEA| o]
£0|S 1987-

18X

HZESEAK S A
TA PHE1Z2

18492

19731

38223

12.159453

CL_CD Classification Code
CL_NM Classification Name
AREA_NM Area Name
ADDR Address
BASE_YEAR Base Year
ALL_TOTAL_CO Total Views of year
JAN_VIEWS_CO Views of January
DEC_VIEWS_CO Views of December
LTNO_ADDR Region Name Address

ROAD_NM_ADDR

Road Name Address

ELCTY_USQNT

Electricity Usage Quantity

CITY_GAS_USQNT

City Gas Usage Quantity

SUM_NRG_USQNT

Sum of Energy Usage Quantity

SUM_GRGS_DSAMT

Sum of Gas Emission




(o4 T N oLl (s Jas | Ao AT 1 LT (2) Accommodation

Data Processing

if the user's accommodation information exists in DB

(1) Actual carbon emission of accommodations

SUIE co2
253 INp:L T CEEEA AR tAEIEE saHo|a 6788652
CL_NM AREA_NM ADDR
_ | y ROAD_NM_ADDR SUM_GRGS_DSAMT emmzAHE 15894569
Oi2|0 EZ M=ASHEE  HFSEAANE MFZEA AHEE LstFAZ erge )
Z=d} < =
== S| =E 304812 38 by =SSR S H siol==l  16.206313
address =i ez C°° 12.159453 SHUEHES TSR 10458882
pan 1915 K|ostea MFSERAE MAZA GUE USSR ‘
=9 = 14 i
Carbon Footprint
[‘CL_NM' t5 Data == =tt] [c3 Data] Per accommodation
if the user's accommodation information doesn’t exist in DB
Al . SulglE co2
(2) Calculated carbon emission of accommodation type -
0 9 32859921
1 2|ZE 9524720
zY issi
g HoIFEA M BZE 5727280 Calculated carbon emission . 22 4325946
T om Classified OiElEE2ZE 4364010 for types of accommodations : il
HA accommodations to 6 types HASHHZ|ZE 2113933 based on the average of the ) 4 ZZ="E 1507504
B3} HIAEIZ|ZE  3.740727 actual value 5 A=Estex 2077207
HAAESHRA .
— Carbon Footprint

Per type of accommodation
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Calculation Logic

Q1. How many nights did you stay?

Min 1, Max 20
Q2. Where did you stay?
. . DB Choose an option ~
[] — existsin R / User selects the — Result based on
Stay 1 e accommodation actual carbon emission
I Jtojorz e
Stay 2 If the user's
accommodation
information
Stav 3 Q2. Which type of accommodation
did you stay?
ﬁ_»; Result based on
doesn't exist ‘ ek Il J User selects the — average carbon emission per
in DB g accommodation type accommodation type

2| =E

Carbon Footprint of your accommodation in Jeju Island is total [ ] kg/co2
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Carbon Footprint Calculator )Rl

Data Used

Top franchise store data based on sales in Jeju

t1) JEJU_MERCHANT.csv Sep.-Nov. 2021 & Mar.-May. 2022 YR Base Year
MCT_NM Franchise Name
_ Carbon Calculator
YR MCT_.NM | MCT_BRN LG_CAT LG CAT.NM MD_CAT MD_CAT NM MCT_BSE_AR MNTH_SALES PCTL DAW_CCD APV_TMT_CD LG_CAT Large Category for food
H|Z= MAIZA| o
0 2021 H 2110164178 1 u/9s 2 YA/BAUYA o Az 3_25%~50% 1 4.09_12 LG_CAT_-NM] " Large Category Name Additional data for
18o8 MD_CAT Medium Category O. a, atato
R M7IZA| of . carbon emissions by food
1 2021 3 [2110164178 1 24/9% 2 UN/BA/YN ol Az 3_25%~50% 2 6.15_18 MD_CAT_NM| Medium Category Name
186-8 _
316,174rows x 14 columns UE_.CT | Num. of Authorization

Carbon footprint data

c1) FOOD_ITEM.csv by grocery category NAVER Map Grocery store Menu Crawling Data .
item CO2 MCT_NM naver_map_url menu_list
i = o=l g, SHSF0Y, 2ELHIFY, MUY, YNEE,
0 1.1.1.1 Rice 0.073 Item AzEY 328 | AIFZU2SE2AIEA | https://m.place.naver.com/restaurant/37609800... I 2, STSFHE, 22LulFA, ”;’gmé"::;;
CO2 | EtabiEE
1 1.1.1.2Bread 0.073 - 4Z MB2| (1040cc), RAISMHIA, R AH|2E 340cc &, 65

329 | HFYLEISHAIEE |https://m.place.naver.com/restaurant/177724476...

313 rows x 2 columns

Crawling the menu of
grocery store in t1 Data



Carbon Footprint Calculator )Rl

Data Processing

if the user’'s restaurant information exists in DB

(1) Carbon Emission of Restaurant

/rdEd HFalAE Calculated carbon footprint by the MCT_NM  carbon_avg
e mens 1< average of the menu of the restaurant - o

0!
L
:

HFEURH=E LAY = s )
Ex. Western Restaurant FHK] 114
IZOtAE S AL 4% ME2] (1040cc), FEAISAMH|A, H|F XM= 340cc Z, 65
Chicken: 0.5 kgCO2 / Pizza : 0.3 kgCO2
[c3 Data] ~ Average : (0.5+0.3)/2=0.4 Carbon Footprint
of the restaurant
. . . - (per capita)
if the user's restaurant information doesn’t exist in DB
(2) Carbon Emission of Restaurant Type
l Q AFERE % l . SuH o8 co2
@ = Calculated carbon footprint - 205
wizse  wEmss  zZumm w=sep) for types Of restaurant 717 1.766667
sHID0| Bl Aol shgel ClaSSiﬁed based on the average Of the )
. =gt 14
ewm) (s ) (87 ) (asom restaurant to 15 types actual restaurant value
suxi7ol Y BYE  g3oojr3y
227 FEREEs DELES 22° 1
NE;XE ‘EW: = Ex. Meat Noodles Restaurant Carbon Footprint
) Average carbon emissions : ~~ of the type of restaurant

After querying [Jeju Restaurant (per capita)
n Naver Map
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Calculation Logic

Q1. How many nights did you stay?

Food1

Food2

Min 1, Max 20

If the user’s
restaurant
information

— exXistsin DB

Q2. Which restaurant did you visit?

Choose an option v
User selects the
restaurant

M2 2

AT Yo =

Q2. What type of restaurant
did you visit?

Choose an option v

doesn't exist User selects the

in DB bt restaurant type

Result based on
actual carbon emission

Result based on
==  average carbon emission per
restaurant type

Carbon Footprint of that restaurant in Jeju Island is total [ ] kg/co2
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Carbon Footprint Calculator

Data Used

t4) JT_TRRSRT_ENTRN_LIST.csv

(4) Tourism

Classification Name

Tourism Destination Name

Address

Telephone Number

Total number of people entering

Payment Amount

Entering Date

Land Number Address

Road Name Address

Usage Quantity of Electricity

Usage Quantity of City Gas

Sum of Energy Consumptions

Sum of GHG Emissions

CL_NM TRRSRT_NM ADDR TEL_LNO TOT_ENTRN_NMPR_CO SETLE_PRICE ENTRN_DE CL.NM
0o g gazastgaze 17 AN SUS AACHAZ B0 MBS 6478025110 18000 20220301 TRRSRT_NM
=T ADDR
TEL_NO
TOT_ENTRN_NMPR_CO
c3) TB_LECO_BUILDING_GHG_GIS_JEJU_1920.csv SETLE_PRICE
B - - -7 - ENTRN_DE
LTNO_ADDR ROAD_NM_ADDR ELCTY_USQNT CITY_GAS_USQNT SUM_NRG_USQNT SUM_GRGS_DSAMT
S EIpE
EHFTAl O] HZEESZEAK|T H| cee oo
SO0|5 1987- Al pES1Z2 18492 19731 38223 ilEinad
1HX|
LTNO_ADDR
ROAD_NM_ADDR
VISIT JEJU Crawled Data for Tourism ELCTY_USQNT
CITY_GAS_USQNT
o0& T B Fa5H Fo3H7|E SUM_NRG_USQNT
0 HMUEZ(UNESCO HAl HFESRAE MAYZEA| GMES #UE#E#ZWEZEMER #AHZ A gZEAT =, HE 2
RS AL A== 284-12 #S4A3R °= A QE
SUM_GRGS_DSAMT
winrs | HIESERKE MIZA| AT #ZEEZE 475 £010|\n#2 2 #7142 #U Y #XHZE  SHFALE
2 ZHaziore ot = 166 DHEEE AT 20{210| £ et NaN
- soyagy WFSERNNEANTAZMS E  #55F #AEHIE #010I\n#Ri S #0I5 4RI Y H NaN NaN

{2t = 519-10

#HE #2 XM/HE o



Carbon Footprint Calculator FCYREIV¢E 1)

Data Processing

Carbon emission of Tourist Destination

CL_NM

Kbl 848912 _ .
Leisure, Theme Park, Performances, For Kids,

HloR2tExl 92017 Nature, Culture Tourism, Restaurant, Accomodation
BIOME 50734

t4) JT_TRRSRT_ENTRN_LIST.csv

o|& T

o SULEEBUNESCOMZA HFSERAS MHEA 4E EEHFA eAE SIS
i S Merge by  RoAD_NM_ADDR SUM_GRGS_DSAMT
2 staaorg TSI AT 9T address
o HESERA S A
mmmanx HNESEXAE XFA ZHES = = | coo 12.159453
5 EEEREE ez ZA PHE1Z2
VISIT JEJU Crawled Data for Tourism [c3 Data]
. e Leisure / Experience Theme park / Attraction
Classified /= I

Tourist Destination to 4 types Nature Performance / Exhibition

lg_cat TOT_ENTRN_NMPR_CO

0

1

2

3 H|OHIr=S/g|Op2E R

(1) Average number of visitors

S AT A 3203.421053
A /A = 1155.758621
A 177718.666667

of each category

lg_cat

9140.738095

1

2

3 EOMDI/EOFRER] 227.015613

(2) Average carbon emission

ZOFA| 158.372026
AR/ E  122.924570

A 168.860904

of each category

)

Divide (2) into (1)

Ig_cat final_carbon

ok

]

CUTA| 0.049439

r

| A/A = 0.106358
XA 0.000950

£j| O} 3 /E)| P22 R 0.024836

Carbon footprint of

each category
(per capita)



Carbon Footprint Calculator FCYREIV¢E 1)

Calculation Logic

Q1. Which tourist destination did you visit in Jeju Island?

1. Nature 3. Performance / Exhibition
a. Mountain b. Ocean a.Yes b. No
Ex. MAIIZE  Ex. SR Ex. 0|40z
2. Theme Park / Attraction 4. Leisure [ Experience
a. cultural heritage Golf, workshop, drive, horseback riding, cruise
Ex. HF10A 2R ship/submarine, observatory, experience farm,
b. other camping, marine leisure, healthcare

Ex. 21IE1947 7tE H|0jIt=

Carbon Footprint of that activity
in Jeju Island is total [ ] kg/co2

Carbon Footprint of that activity in Jeju Island is total [ ] kg/co2



Carbon Footprint Calculator



(014 T Y ol (s Jas | Ao | [ATIE1 LT (1) Implementation

Implementation
Implementation Deployment
Carbon calculator based Carbon Footprint
on calculation Logic Calculator
° EbA WXLS 9 AL
Traffic / Food / Interactive, easy-to-use
Oft™ EtA H|AD|E 0| 83HA Zi7tR?
Accomodation / Toursim calculator

Choose an option

o0 carbon_calculator.py

from os import write

from tabnanny import check
from click import option
import streamlit as st

streamlit_deploy

import pandas as pd EbA WX S5 AL
ERERn
st.title(" EbA h,—l._’Xf:? 7—‘”*‘_"7'") & 2B EADIBORIAR
option_calc_type = st.multiselect( ERA YRR A A [ DEACH
OfE B4 AMI|IE 0|84 2Ite R AcsEns
("mE", SN, EEr, "HL)) B misemsercunomsm s
? HIFZ7HX]| o E A ol S3talLtR? Streamlit
O vly| (g3

o
HFE HFRLICH

HIW7|8 MestAaLICE

HH[H7|E MESHELICH



Carbon Footprint Calculator

Persona

a

who lives in Jeju Island by her car!

| will take an economy class
from flight Gimpo Airport.

| with travel with my friend

BA UXF S ALY

(2) Persona

%ﬁ Tips for reducing
" carbon emissions!

= EV can save carbon!

= You can also save carbon by riding bicycles!

Ofte ZHMof toAlLER?

H|RL|A, O|F 0] S0of| MEHSHFEMR

0|2 0| (Economy) -

O

EtA BEZF2 112kgCO2RULCt

338

1000



Carbon Footprint Calculator FPARGIEILE

Tips for reducing
Persona /%jg\ carbon emissions!

Hotels release a lot more carbon than other accommodations.
If you want to help Earth, consider other types!

Q | will stay in OO Hotel
for two days!
m WHEAl= £242| 0|E1f &4t MEAl= 40| AEf2L K9S
TE gE{FM i R

A 5 M
ofc| $40| SOLIR? =42 BRPtomS

EbA WX}Z (g A M| T - B o
oftel EtA AV |E 0| 2514 47122 A0kt IS M FIF0| HE2MLIR? S0[LE S| HRERLR?

1 1
{ = X O~

SHIof| HRE20{ 2=l b4 B E2F2 30.49kgCO22!

IS TN HIZ0| B{R20] S B HEY

i

28.2kgCO22ILIC} LICt

rlo

20| & EbA HIS2 B17|= 28.2kgCO2ILICH & b2 HIEE 2= 30.49kgCO2YLICE

o -d
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JoloMAIR folV/:l User Dataset @) User Index

User Index

Attractiveness of travel route

is also important as well as
minimizing carbon emissions

Activity Hot place
Preference Preference
N Famous
p fature Restaurant
' Preference
Cultural Heritage Travel

Preference Density

Created user indexes to reflect traveling preferences
for personalized travel route recommendations

User can rate from 1 to 10 for each index

Preference for activity / nature / cultural heritage

Used to recommend Tourist Destination

-> Traveling spots that belongs to the category
with higher score are included in the final route.

Famous Restaurant Preference
Used to recommend restaurant
- The higher the score,

the more famous restaurant is recommended.

Hot Place Preference

Reflects popularity of the Tourist Destination
- The higher the score,

the more famous place is recommended.

Travel Density

Used to choose the number of Tourist Destination
- The higher the score,

the more traveling spots are included in the final route.



JoJoM[AIR olV/: B User Dataset @ User Input

STEP 1

Q. Which part of Jeju do you want to travel?
User can choose N/S/E/W area in JEJU.

Q. What transportation will you use?

User can choose between private/public transportation.

Travel_Recommendation
o{g FE T F|gk X2 Hexagon @

OHFE2| ofr| A2 L ARRITR?

S/M/E/E Bt A2 AN 25 HEFiFAe
Choose an option
HIZFE=0l|M o EA| 0| SsHadzizt?
DEAE SIS MEHENL
O & XAt

sdsns

. olH7HE R F7IRIYAE B4 vEO| Hoj2

STEP 2

Q. Which travel do you prefer?

User will rate each index based on his/her preference.

Wy Streamlit ;|| plotly

[ XN ] streamlit_deploy

oidl RE T F&F X2 Hexagon @

OHFE2| ofc| HHE H Al&ItR?

$/4/e/5 B 712 42 30 95 HUYTAL

HIFZ0llA o8 oS3 7IR?

RESC IR HUYFAR
O Axiskt
Kuzas

2|7 FD WXL F B4 BIBOI HolR

OftH AEfUo| 0{ | S & Al8leI7tR?

exea o w23t 35x & -« AEuE|

HFQ XIg L2 HoR XZEo| BoHE 2D 4ol AZE SN2 §7|2 Hoie

1 1
e @

L e I T

@ ret

Fea— /\ T

1

0 02 04 06 08

ull &EY0|A K|



Jolo AV R olV/: B User Dataset €) Region Numbering

Region Labeling

= Divided Jeju in East, West, South, and North
= Subdivided regional divisions in counter-clockwise direction

[Reference] "2025 Jeju Island Development Blueprint”, Province of Jeju, 2016

North(0)
Jocheon-eup (ZXZ)
Jeju-si (H[ZFA]),
Aewol-eup (OHES

I

East(13)

Pyoseon-myeon (E4H),
Seongsan-eup (A43),
Gujwa-eup (7=H3)

West(4)

Hanlim-eup (3H2l8),
Hangyeong-myeon ($ZH)
Daejeong-eup (CHES),
Andeok-myeon (2= H)

I

HHE
(12)

g2 MHE
(10) (11)

South(9)
Jungmun (F3),
Seogwipo (A7),
Namwon-eup (&H23)


https://www.joongang.co.kr/article/20278590

JeJo M| N[V (o]I]: W User Dataset @) Final Data

User Dataset

Cultural Famous

Heritage Hot Place [;I'rav.el Restaurant Transportation Dayl Day2 Day3 Day4 Day
Preference Preference Density  preference

Nature Activity
Preference Preference

0 0329639 0.778846 0.290843 0.205825 0.345948 0.26456

Region user wants to Date

Tourist Destination Popularity of Number of Popularity of
Preference Traveling Spots Traveling Spots Restaurant travel each day Property

Transportation

R € [0,1] R € [0,1] R € [0,1] R € [0,1] Z € [0,16] Z € [0,8]

0 1 0 1 0 1 0 1

o —=e oo6—0  o—0

Eco . . Eco .
friendly Popularity Little friendly Popularity

Public Private




Tourism Dataset



JoJo M H[VRYelI'W Tourism Dataset €) Food Data

Data Collection

List of restaurant in tourist destination

food
)

RO °

Basic info., interest level,

A
a

sucomey

s

Preprocessing

Classified restaurant types based on tags and
calculated carbon emission of each restaurant

usage guide, detailed info.

012 X3 7|EFEAl HHHLE
0 =E7MH HZFEAl =02 0 NaN  HAZEEnSHE\nnECHOe| =Q1F0| LotE 7HHEHAM R FSRBCrnsAE S Bt
1 MEQE(TS USHIE) MAZEAI=ZE 1 NaN AHEEnZZE N0 =7 2A 7HEE Fs GEM 2 22T M ET0|AXITH
2 AN HFAl > 2E | oo 2 NaN ANEENnSZE\n\n=L0/Als| TVEEIHE E5f A7HE X0| Y= FIFHEL
3 SHEWEEY) HFA| = OfE 3 NaN  HNZEEnZZENnCF S0 YXT SL7HH At TSN RS BEUES0| Y
4 HFUAS(A=0|HULET) HFAl = HFAY 4 NaN AMESnSLENnFZ I M HEUE0| LT3 SATO|CH EHS ZX

(1) if the restaurant belongs to more than one type
Calculated the average carbon footprint for each type

(2) If it is difficult to classify as a specific type
Replaced it with the average value of all restaurant types

Calculate

restaurant types
Carbon Emissions

classification

Name Tag ui of restaurant type eleY.
Tag Dict. for Restaurant Type Classification
et #71T| #7110 #S 2 #Food #Z2EEE HOHRIFH: - 28 = 7| 23 co2 0.35
7t Y3E|, T4, O3k, AOIS, - hin 0.35
AUN[o] -1 #17|=24 #H[U=24 #SFEFood #Food Inb[EES 27|24, 17| 2% 7| s 2.00 2.00
olrzlet DRAE}, B, TR AE[0]3, - ol 3.20
H| =M xS #e T 440|712 #Food #4 #ZIHIA #TIAEL ... 7|, of&t2|Qt 1.775




JeJo M AIIR olV/: 8 Tourism Dataset @ Accommodation Data

Data Collection

List of accommodations in tourist destination from VISIT JEJU

® acconm o=z x| 7|ErARA A HAE
o e Wo = 0 LIO): s = HZA| > 0f 0 NaN HHZEnZZE N0 E S A2 OrS0] RIE L0|S B2 £ U2 2F
ﬁa. 2l . Basic info., interest level, 1 SHHASERCEZE MAZA > B 1 NaN MAEEnSZEnns7t §g H|F R0|2Hs £9| 3H|X| SHa2 T 00T
S = % 3 . usage guide, detailed info. 2 NEsERE HAZA > 58| oo 2 NaN  MNEEnERTENnSSITOX|0| YK HF ASSLL 904 4 0| 0/F
Cniad i 9
iﬂi ¥ 3 EHsE S MNAUZA = =2 3 NaN  AHEEnSZEnnFEE §FOH0e 550 22 20 A E EHEE /HEE .
o - f 4 HEZHAAGISHAESIOA HZA > =H 4 NaN  HMZEEWnSZEnnZEW S GHE|0 XS HFZHLYA0E 2 F 471 TA|, .
Preprocessing
Classified accommodation types
Accommodation Type Accommodation Type
SHH|X| = RHER| RE =4 SHH|X| = RHER| RE =H
HFZHALADSAHAESIRA NaN e HFEZHAQADSHAESRA HAESIRA
Classified types based on name
SHHERYSHE NaN Else classified through direct search SHHERYSHE -1

é
rlm
Im
E
r2
ra
é
rlm
.|

rl
o
n
2
ra




JoJo M A[VR olV/: 8 Tourism Dataset @ Tourism Data

Data Collection

List of tourist destinations from VISIT JEJU

tourism g X% FHLu Fas
(-]
e 3 0 MMUSE(UNESCO MARIARE)  MAZA|> 44t 280 [OELIREEE E0AWEHF SEEYAHF 44w g2
e Basic info., interest |9V¢f3|. usage 1 SEGIZELZY) K49 K-9E 200 [REIOF AMHT REAND PEUBHAESLA WOOHNM
v gUIde, detalled In O:, 2 M_a _[§;—| I1| A| = 5 oo 00 []
A . nearby accommodation
- 3 FHEEI0E MFEAI=AF 7.0 [CIOtEA =2 'Z20|2(2Z2E MYZS LY FrEter FHO|Z A HE
Q
4 R HFA = 3t 35.0 [inn jeju AHF HAES QA OB A "2 RBH0|ZEE" " .
Preprocessing
(1) Data Used
L . - . LTNO_ADDR Region Name Address
Greenhouse Gas Emissions from Jeju Buildings: Location 9
c3) TB_LECO_BUILDING_GHG_GIS_JEJU_1920.csv Information Combination Data by City, County and District ROAD_NM_ADDR Road Name Address
ELCTY_USQNT Electricity Usage Quantity
CITY_GAS_USQNT City Gas Usage Quantity
LTNO_ADDR ROAD_NM_ADDR ELCTY_USQNT CITY_GAS_USQNT SUM_NRG_USQNT SUM_GRGS_DSAMT
SUM_NRG_USQNT | Sum of Energy Usage Quantity
HF=SERA
E H=Al O] HMF=SZXHA|= H cee coe
CO|S 1987 =A| RUE1Z2 18492 19731 38223 12.159453

1| SUM_GRGS_DSAMT Sum of Gas Emission




JoJo M A[VR olV/: 8 Tourism Dataset @ Tourism Data

Preprocessing

(2) Outlier Detection

® Too low carbon emission for Cruise ships and Submarines

= 2 = 2x
AREA_NM ESY ga oS TR o co2 | lg_cat  md_cat
xy
07 NAEEFEOTH  HFSERAS HAZA HHT  AACIHIE 4B AN SBIMEH AHE o nan | 1sosrns | AR REuEE
X 240 #2R/%|H £0{ 20| B4 A2 R e e
dHIEREMS  HESERAS HAZA 2w . P MM SEdaw
388 o ST SHIES 490 4G EE SEEAT  NaN NaN | 3913018 3 e

Carbon mission from ticket offices,
not from cruise ships and submarines

® Too high carbon emission for landscape

AREA_NM FA Ef1 FQEH ZFQ=2HJ|E} co2 |g_cat md_cat
#3482 #AE|H|E| #7 B s S #0]
HEELERA L A Al A N
128 NguRgsgE T A 0 Lﬂﬂéﬁw %#x+_ot+#x1|os #2| /A #e e NaN NEW | PRI || el Bl
HUE #A P TZE\ WA B #21S
Egx A Al A
8 axamxy AF ﬁi + EX|11;1[;\;!107 12 ERI U A EEEAT 482 49 SAb7|E} sz |224019160 | xrey HiCH
4 B

Total sum of the carbon emission
of all buildings that belong to the area

=g =Qox
AREA_NM za ga oo TRIA co2 | lg_cat  md_cat
F § e
HAZZAR(OIS  MESEXAE NAZA ST HEHIE| 471 E 2010\ A DAY £XE ARM SEdsE
1o7 Nz =40 wRUAE s0izI0) s ar R AN NaN]179.495797 s pe
[=] 3 = 21 TE = S o #OH He e =1 o = o2tk A
195 SEETEGITNE ATSEANS AT SNE soElsEl 20 sotolmeRE s A sota b oo Jama sasen
<) HAEEZ 13021 O] b2 R #0j= 244 & pes

Adjusted value to
(carbon emission of ships per km) + (ticket offices)

Removed outliers
through IQR
and replaced with
average values of
traveling spot categories

F< AR

© n==unns saza g yRaxz 107

>
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Preprocessing

(3) Carbon emission calculation of each category

Average carbon emission
of each tourist destination category

Ig_cat md_cat co2
0 /A Z= 62642068
1 B /M Iy 1962184 Calculated carbon emission of each tourist destination
2 B X/H & cafol2 0572844
3 X/ =0 6519183 AREA_NM EP B $32 ;giﬁ co2 lg_cat md_cat
4 AAM/ME |EdeESE 179495797 1 auez NFESERAE ;:1|$EHA|E iﬁii’ g2 87|15 A #$_I—T-L\n#7-|§ l:ii: :E ;ﬁﬁi"f{ g n . o )
5 B &/ Moy 22357629 o st ct
6 X /A = HEs® 5018057
7 /A= 2= 0.652027
8 2| Xi/K| & SYRAN 3474841
9 B &/ A0 28627041
10 A HiC  1.639161

1 L% At 4.831689
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Tourist Destination Index

Activity Hot Place
Preference Preference
Famous
Nature Restaurant
Preference
Cultural Heritage Travel
Preference Density
oo HMUAES

Text Preprocessing

Word Embedding

To reflect preference of the user,

Clustering

Used explanations
of each tourist destination
to rate scores

o 452
Jotxi </ 21

2 M2 e YU 0] ALK A2l
2t YOI HBBHD Y |0/ T
2Lick € A 314 37, tA3 B o

12} SHAISIRUSLICE O10), A2 918l KBt S0|
WE ROl 20} 52 B 018 YR 0/2] URAHFA|
5 o 232 8| REStRL Fo tpgLct

(3t 2YAIZIE 7A|~19A| (DHEDFE 17A|508)2 EH10 2YstD UALQL| T HigLICt

Transformed
words and sentences
into numerical vectors

Calculated scores
based on
clustering result

ey we calculated Activity, Nature, and Cultural Heritage Score of each traveling spot.

Cultural

Nature Activity Heritage

0|§| XpH  HE|H|E| -E—E}%’S‘.I

AMLEE(UNESCO A{Eﬂllﬁ%ﬂ)l 0.771565 0.682662 0.948563'




JoJo M A[VR olV/: 8 Tourism Dataset @ Tourism Data
Tourist Destination Index

(1) Text Preprocessing

Used explanations of each tourist destination to rate scores

.1 Text Cleansing
* Removed Spaces

* Removed Repetitive Expressions Ex. &M=

=g

o] JUUS RS M22 LY UBI0] ALSIX H2|£| 223 ZXD} SHH|SIUSLICE Olof], A2 Y Q14 X3t S0

Removing Stopwords

* Used Business Stopwords Dictionary

otixI<IioL), 2t IO HGOID Ui JIF0| THE = UOL|, Y2 Holls Tat 52 83 018 WY 0j2| HelsiEAP|
ehRILICE © AUl F4) 37, 0tA3 38 o2 52 ¥ +32 0JH| RAstL] Fof uiLich

(3! SYAIZEE TA~19A] (OHEDFZ 174150 8)2 Z%510] 2PatD AL D BHgLIC

Result

AL E\nSHRE]

=oo

* Removed terms such as suffixes, conjunctions, etc.

\n\n2ixl HUEZ2 M=
M| H HE|F7| 2Rt Z=X|7t SHH| = AS LT

Tokenization
ofof], A= Q4= XISt SO| SHAMI=| ALY,
ZF TourismX|OtCH ME3t11 U= 7|=0| CHE 5= J9L,
qr3 Mojl= Met S2 Sl 0|8 WY

2 2] SQISHZAI7| HRZHLICY, -

* Extract nouns and adjectives after POS tagging

@

KoNLPy

10|
AN

1
I

Noun

(SR, MBS AN 9 A,
Hel', ' E7], ol EA

Adjective

[MEE, THE, oL, ‘REBtRL,
R L E R

i =y

SR ol

]

o
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Tourist Destination Index

(2) Word Embedding  Transformed words and sentences into numerical vectors for text data analysis

[ Word2Vec ] Popular algorithm for generating word embedding
Word Vector Sentence Vector
Words . . Aver f word vector
150 dimensional vector erage of word vectors
Ex AlAbolzs $ixy Word2Vec Average that constructs the sentence
eEEEe Marolzs [0.42 1.55 -1.26 0.08 -0.18 -0.15 -]
oI A [-0.56 0.20 0.09 -0.80 0.64 -0.30 -0.49 -] [1.59 1.27 0.078 0.096 -0.13 0.16 -]

[0.73 -0.08 0.29 0.46 0.09 -0.37 0.33 -]

ols 2FuE

HALZZ(UNESCO MAIRIE R4 [ 1.59384653e-01 1.27016619e-01 7.80506432e-...
Atz &2 1.74861196e-02 -3.92737612e-02 -4.39658324¢e-. ..

Result =
72|02l [ 0.15226805 0.17677808 0.22964895 0.205246...
== [ 0.00995103 0.00769248 0.07662856 0.134402...

25e|oiH [0.10971704 0.2394778 0.10183809 0.164624...




JoJo M A[VR olV/: 8 Tourism Dataset @ Tourism Data

Tourist Destination Index

(3) Clustering Unsupervised learning to group data points based on their inherent similarities or patterns

Clustering Result

* Distance-based clustering e
[ K-Means » Group data into clusters that minimize distance from the cluster centroid

* Simple and efficient method

Selected the best cluster result through observation

Sentence e
vector 1 i o

» Dimensionality reduction technique widely used in machine learning
[ t-SNE ] and data visualization

» Effective for visualizing high-dimensional data in lower-dimensional space

Visualized Clustering Results
by reducing 150 dimensional sentence vectors to 2 dimension



JoJo M A[VR olV/: 8 Tourism Dataset @ Tourism Data

Tourist Destination Index

(3) Clustering Unsupervised learning to group data points based on their inherent similarities or patterns

List of destinations of each cluster

cluster tour

. 0 [QASE|SAIY OIS EOHIIS, OtROFEaR HZ, SR
Clustering Result | +  e=ecenzgzosagzcasayzseuy sxze |
TSNE Total Text 2 [YURES(UNESCO MIARIE AN, St BT, '8=0|R8!, ..
“ ") 3 [AEUsZ ENEEeR gy Eussen e
4 [AEoE WMEESAAFUY CHM4ICE(ETE) wtoes

|o? 5 [FrRIIorE, HIAY, 'BOH2| AAYE B, WE2HSE, ObEO0|L

¢
TOP 10 Nouns of each cluster
N PE—
o M clustero f§ clusterl cluster2 cluster3 cluster4 clusterS
: 2, olzzxsll ozzz | A% xEzE 9= olE;M
P K W‘

ﬁ;m;? Neos “1‘»' ] syzzx ] ozas | 2azz @z nezz Az

g ‘ sazz] sz paszn oAz == ynam

> oto| zg [ oj=uN S8 CEe®  %EHE

Ay g | ez 37 I: oo

oz 2ux 4.3 EEAD #HE ot

HE gel | HFa.3 BW/E=E Ho/SN HE

CEL R = ZosHe = T

: : : : : AAZ [ 2230 %e o=u;M =5 oS
o=l zzx e L Ho  HEBT

Removed unnecessary cluster
irrelevant to travel

Restructure

Cluster 0 Cluster 5

Activity

Cluster 3 Cluster 4
Nature

Cluster 2
Cultural Heritage

100

TSNE Total Text

Final Result

t
-40
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Tourist Destination Index

(4) Scoring

Cluster 0 Cluster 5
Activity

Cluster 3 Cluster 4
Nature

Cluster 2
Cultural Heritage

J' y

T~

|_ Scaling j

nature_scaled activity_scaled history_scaled

0|2  nature activity history

MAUAZZUNESCO MIAXIIRA)  0.250492 0.295974 0.849157
AMELIEZ 0.297651 0.292119 0.875527
FtHzlotel 0.167756 0.222251 1.080659
ME2E 0.607294 0.692936 0.336697

AX|ZX| 0.287539 0.168912 0.997374

Rated scores
based on distance
from cluster centroid

to each data point

nature_score activity_score history_score

0.100429
0.133274
0.042807
0.348929

0.126232

0.132540
0.130072
0.085355
0.386609

0.051216

0.466720
0.482981
0.609478
0.150706

0.558120

0.809227

0.751213

0.916218

0.423893

0.763471

0.752487

0.756774

0.836576

0.376249

0.900192

I— Final Score Calculation —1

(1 — distance(scaled))?

Final score of each cluster

category_new

nature_score activity_score

history_score

Cultural Heritage 231e5x|
Activity HE|H|E|
Nature A

0.376759 0.355032 | 0.670845 |
0284036 | 0533730 | o0.351672
|0.625013 I 0.351415 0.437761

0.284387

0.267308

0.152507

0.721300

0.195258



JeJo M| A VAol 'W Tourism Dataset €) Final Data

Tourism Dataset

Hot .
Nature  Activity Cultural Region Nearby
Y Place coz number traveling spots

Score Score Score Score

restaurant

Nearby
accommodations

['OtSCIRE|XE!, 'E8j0|A

[SULES(UNESCO MIAl  ['StLIAE!, "ditslat, 'd
0|HE@OIFAL), Hiote] #HZ A, 'SESEH MF

&', ‘a2 24t

KR, X760, 2

YUUES
0.692564 7.606409 15 13
EERTEEIFMEE...

0 (UNESCO MIAIXt  0.771565 0.682662 0.948563

AFH)
[MEU=Z, HMFEEES
AlZ{LI£Z 0.376859 0.325865 0.345421 0.693147 4.831689 0 B '=RMEfREY, 'AO|L
=4, '2ALE..

Region Number

Popularity of the Carbon
Destination Emission

Tourist Destination
Scores

Z € [1,3], [5,8], N(0)/W(4)
R € [0,1] Re[01] [10,12], [14,16]  S(9)/E(13)

Website views
(Log scaled)

of each Destination

= 1 DeEEg|

L

Nearby Information




Travel Route
Recommender System



HeloN [ NIVRNell '@l Travel Route Recommender System

Personalized Recommendation

Tourist Destinations Popularity
Based on Based on
user's Nature, Activity, Cultural user's Hot Place
Heritage Preference Preference
User Nature Activity Cultural Hot
Preference |Preference| Preference | Place
A 0.6 0.3 0.5 0.4
VS.
N Nature Activity Cultural .
Destination Score Score Score Popularity
A 0.7 0.3 0.4 0.3
B 0.2 0.6 0.9 0.6

-> Select tourist destination based on similarity

between user preference and tourist destination score

Restaurant

Based on user's Famous Restaurant Preference

Activity Hot Place - The higher the score,
Preferancs Brefgrence the more famous restaurant recommended
Nature Rgggsgasnt
g IS Preference . . .
Number of Tourist Destination
Based on Travel Density
Cultural Heritage Travel
Bl Density Travel Density| Private Car | Public Transportation
0~0.3 3 2
0.3~0.7 4 3
0.7~1 5 4

- The higher the score,
the more tourist destinations are recommended



HeloN [ NIVRNell '@l Travel Route Recommender System

STEP 1. Tourist Destination Filtering

4.831689 1 0 )

O|Z purpose1 purpose2 purpose3 popularity co2 loct1 loc2

1 AFE{L|&Z  0.376859 3.258648e-01 0.345421 0693147 4.831689 1 0

0 HAMUEEZ(UNESCO HARSARA) 0771565 6.826621e-01  0.948563 0692564 7606409 15 13

12 H|XF2l 0588894 7.084264e-01 0496272 0691981 4532505 16 13

579 FHHCAASX|A 0183546 5.206298e-01 0.401657 0.005811 1.564037 10 9
747 HEHAES 0406613 5728497e-01 0.385180  0.004651

843 oigl 0175198 4.998554e-01 0.236963 0.003490 16.114343 1 0

List of 858 Tourist Destinations

Some not well-known destinations
enough to be recommended are

included

Filtering with Popularity

Major Category(Ex.North) : remove ‘popularity<0.5’
Minor Category(Ex.Aeworl) : remove ‘popularity<0.25’

To recommend more hidden tourist attractions

Region Numbers
=5(0) 113
ME(4) 84
=H2(9) 67
S5(13) 56
ZH() 48
HIZ=(2) 13
OHEH(3) 61
ot2l(5) 39
ot&(6) 30
CHAE(7) 36
Q= (8) 54
==(10) 21
M) 83
EH(12) 35
HEM(14) 27
LH15) 35
TZH16) 56

Filtered Regional
Tourist Attractions



HeloN [ NIVRNell '@l Travel Route Recommender System

STEP 2. Combination of Attraction

combination

(Total Number
of Attraction)

(Number of attraction
to visit)

Attraction’s INDEX

(S

B W N

302616
302617
302618
302619
302620

— 13
13
13
13
13

791
805
805
805
806

19
19
19
19
19

814
806
806
814
814

25
26
31
43
48

839
814
839
839
839

Combination of 3
tourist attractions to visit

!

STEP 3. Calculate carbon emissions by combination of destination

B W N

302616
302617
302618
302619
302620

13
13
13
13
13

791
805
805
805
806

19
19
19
19
19

814
806
806
814

814

Carbon Emission

2
25
26

31
43
48

839
814
839
839
839

co2

22.278586

12.962554

27177649

27177649

27177649

30.490135

21.840575

28.484213

30.508753

16.922895

Set Threshold of
Carbon Emission
Mean 32.468987
std 19.241773
Min 0.142393
Max 181.671537
25% 20.675181
50% 29.373847
75% 39.189104

Select only low-carbon tourist
destination combinations
with the bottom 25% carbon emissions

- Eliminate rich-carbon tourist destination
combinations for eco-friendly travel



HeloN [ NIVRNell '@l Travel Route Recommender System

STEP 4. Calculate Similarity with users by Attraction Combination = STEP 5. Closest Distance

Reduce carbon emissions from transportation

by reducing travel distance

Similarity Calculate cosine similarity to the user's
0 1 2 co2 similarity —>

Taste Hexagon Preference score 0 ! 2 - 877 878 879
0 18 19 25 22278586 0.950265 0 0.000000 27.982931 56.188593 ... 44.580294 26.436862  3.991053
1 13 19 26 12.962554 0.931049 1 27982931 0.000000 28.656421 .. 19.821806 10.440169 27.020414
2 13 19 31 27177649 0.900032 2 56.188593 28.656421 0.000000 .. 24.555824 31.314689 54.603683
3 65.252372 37526944 16.616512 .. 23.441149 43.634991 64.535818
3 13 19 43 27177649 0.942952
Activity Popular Place 4 16.427955 21.859265 49.650862 ... 32.213764 26.780620 18.916690
4 13 19 48 27177649 0.902906 Preference Preference
882 65.275245 37.520627 16.329368 .. 23.615866 43.546742 64.534944
302616 791 814 839 30.490135 0.960133 883 62505821 34.974590 16.712549 .. 20.135483 41.608493 61.918430
Nature Restaurant 884 35363124 10.388595 21.346259 .. 23.134036 10.019503 33.463548
302617 805 806 814 21.840575 0.921974 Preferenc Pursuit

302618 805 806 839 28.484213 0.915455 . .
latitude and longitude

via Naver Map API for each location

302619 805 814 839 30.508753 0.932211

302620 806 814 839 16.922895 0.962704 Cultural Heritage Travgl
Preference Density

Calculate the straight distance from GeoPy Library
for the calculated latitude/longitude
Choose the most similar tourist destination combination

-> Selected as a personalized tourist destination combination
Compute for all paths

with full navigation
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STEP 6. Recommend the closest restaurant and lodging

Restaurant Accomodation

[ Tourist Site Data Crawling from VISIT JEJU ] [ Accomodation Data Crawling from VISIT JEJU ]

0|2 FHSAEM: FHSAMHE 0|2 ZFHzux ST BN
7t&zE[otE 7.0 [OIE2[0 M= 'sH|L2ZHY BEMAZ MY sH|Lt2 d= SCO MAAtAG AN 280 [OfSCIREZE 'SP oA BEZ M= EE82d A= d4=2 'g1E
dMs=SE 40.0 [FEFAU H022 S H2Z HERAOE =25 'Y SEGIEE=ESY) 20.0 [SEOlop 'AdEtE 'REAR 'SEETHAESISA 'HO QHE

Restaurant Surrounding Tourist Site Accomodation Surrounding Tourist Site

[ Restaurant Data Crawﬁng from VISIT JEJU ] [ Accomodation Data Crawling from VISIT JEJU ]

E= pop co2_rank

0|2 X
EUFE 0692525 0.614967 L0 HBs 2 HZA| > 0
MEo|Z (B3t AESHE) 0691281 0.614967 SHH|X|SE®RC2ZE NYZA| > EM

TEFHE 0692214 0165715 e ——

QI|E ErAlEY

1
11
X
+
&
>
v
of
o

Popular

Activity Place
Preference Preference
Nature Restaura
Preferel nt
ce Pursuit
Cultural Travel
Heritage

Densit
Preference 4

Recommended Restaurant by
Restaurant Pursuit Score

High: Consider Popularity than Carbon Emission
Low: Consider Carbon Emission than Popularity

Popular
Place
Preference

Nature Restaura
Preferel nt
ce Pursuit

Cultural
Heritage
Preference

Activity
Preference

Travel
Density

Recommended Accomodations by
Travel Density

High: Recommend Cheaper Accomodations
Low: Recommend More Expensive Accomodations



Travel Route Recommendation Example



Persona 1

a

Likes to Heal in Nature
and Hates Activity

# It's good to just go around
a couple of places

# | only want to go to a famous
restaurant

# It doesn't have to be
a famous tourist destination

Activity
Preference

< OE[H]E]|

bojd s
Travel
Density

Nature
Preference
@ ot Cultural
Heritage
Preference
m 23t RHX|
01 3 4 5 6 7 8 9
CEGES
Restaurant
Pursuit

@ SHE2|0|A X5

Popular Place
Preference

Jelo M| H[VRYe]I'B Recommended Route Example €) Persona1

Q. Which part of Jeju Island
are you going to travel to?

- | want to travel to the
northern part of Jeju Island

Q. What transportation
will you use?

- Going to use
Public Transportation



Jelo M| H[VRYe]I'B Recommended Route Example €) Persona1

Recommended Route

e Jeju_assemble

Q O&M Q

)

A Al

- Total Carbon Footprints

& Traffic 5.96kgCO,
Food 16.11kgCO,
&= Tourism 0.113 kgCO,
& Accomodation  8.73kgCO;
< Airplane 112kgCO,

= 142.913kgCO,

DAY

DAY

DAY

DAY

X = Lunch = Dinner =
@ o— @ ® @ @
HZ Mz SME E5g EF  dEEE
aFEY 2z wyEw IEET T =
| = Lunch (= Dinner ]
® o— O ® ® @
HERIZ  2H/25Y Oy CEE A3z MERIE
M= sfiotz 2 M|z
) = Lunch = Dinner -
® O— o ® ® @
MEII= Hd TEHA3 HEd ST E=  MEIIE
Mz XEEH Y sto| RES
L T Lunch = *
¢ ® @ @ -0
MEIRIX A MzEmaie HE2 M=
X RE 15-A32A NS



Jelo M| H[VRYe]I'B Recommended Route Example €) Persona1

Recommended Route

® Jeju_assemble

/ 0
o, o
Q
)

MFHZA|

- Total Carbon Footprints

& Traffic 5.96kgCO,
Food 16.11kgCO,
2= Tourism 0.113 kgCO,
&I Accomodation  8.73kgCO;,
+ Airplane 112kgCO,

= 142.913kgCO,

Personal

Traffic
4% Food

" Tourism

0%

She likes to Heal in Nature

Accomodation
6%

Airplane
79%

m Traffic = Food = Tourism Accomodation = Airplane



Jelo M| H[VALe]I'M Recommended Route Example € Persona 2

Persona 2

a

I'm okay with nature,

but | prefer History and Activities.

# Plan on going around a lot
# Any restaurant is fine
# Love Popular Place

Nature
Preference
.. . Cultural
Activity ® e :
Heritage
Preference
Preference
< OHE[H|E| w23t REX|
01 2 3 45 7 8 9
Lo SRS RS
Travel Restaurant
Density Pursuit

il &E2[0|A X
Popular Place
Preference

Q. Which part of Jeju Island
are you going to travel to?

- | want to travel to the
Southern part of Jeju Island

Q. What transportation
will you use?

-> Going to use
Public Transportation



JeJo M| VA YelI'l Recommended Route Example @) Persona 2

Recommended Route

00 Jeju_assemble

Hge )
HF 22z
jejug‘lreen'fga'fe% %

(HxE2 1024
s asT g
HEE G 222

TR RRIF
MFHZA
)

¥~ Total Carbon Footprints

& Traffic 8.78kgCO0O,
Food 7kgCO,
&= Tourism 1.0473kgCO,
&l Accomodation  6.28kgCO,
4 Airplane 112kgCO,

= 135.107kgCO0O,

X = Lunch = P = Dinner ]
DAY o @ @ . 2 @ @ @
1 SIS 35  2xgn Mz HE - RME FZARE
N3 oirEF sjot=2 sirHo|azt steA
] (= = Lunch = &  Dinner &
DAY ® @ @ o — o @ ® =
2 IXAAE mxm HIH|  2E2t A Sk §0] IXAHAE
stex  ®ER 2 Ol =X AXSE HaH ses
i = =] Lunch ' =] &  Dinner £
DAY O o o O O O—0 =0
3 IAXAAE Xx=Zal olLAzE] ofE2[o] HE HEE xKE MEIQKZ
steA si=2a HFSIRA  MFHY Wz|x] Zefs M=
¢.9.II-
-1 o
DAY @ @ @ ® @ @ @
4 eI HFSH ohsofd  do] a2l 2oz MF
31ES 1034 #Zajo|r Hal 3IRx  dfigt =HSE

A



JoJo M| (VR elI:B Recommended Route Example @) Persona 2

Recommended Route

o000 Jeju_assemble
HEA
%mﬁﬂ f Q
- HF2Z
leJugreemgafe%% ]

- Total Carbon Footprints

& Traffic 8.78

Food 7

2= Tourism 1.0473

%I Accomodation 6.28
4 Airplane 112

=135.107kgCO2

Persona 2

Traffic
6% Food

5% Tourism
' 1%

Accomodation
5%

Airplane
83%

m Traffic = Food = Tourism Accomodation = Airplane



Assignment 3.
Customer Communication Plan



ST I EIReL TG EL L O Instagram Marketing

Stars in the Blue Night Sky of Jeju Island

Implemented to look like a constellation according to Trace drawn based on the input
received from User Taste Hexagon - Draw via Instagram Story/Post Event

# Blue Night Sky # Jeju Horse # Constellation # the Big Dipper

streamlit_deploy

User Taste Recommended Travel
Hexagon route to Jeju Island




® Eco-friendly performances tailored to JEJU

Jeju Island's Big Dipper Acoustic Busking Live

Queite HARYBY
Busking Motivation
Citizen Welfare Town Plaza (Donam-dong, Jeju-si)

Jeju : a descendant of the Big Dipper
Park near Chilseongdae Fountain that shines brightly at night

near & ; : HHE R BB % S (Chosun, 1530)
Historic Site of the Ancient Tamna Kingdom .
VISIT JEJU Selected <Night Trip in the City of Jeju City>

-

i é "Chilseongdo Island is located in the main castle,
| and there is an old site built with stones."
; "I lived in a village by stacking stones that
resemble the shape of the Big Dipper."

TS REED

L omeme

Customers

Selection of excellent reviewers from customers who have visited the
recommended travel route (calculated about 100 people)

(1)  Whether you have been to Jeju Island as the recommended route
(2) Calculation of scores through review sensitivity analysis

(3) Limited to customers whose carbon footprint does not exceed the threshold value




SIS G ETEEININILGEHCG I ® Shinhan Card Contest

ESG Jeju Travel Contest

Route Recommendation Algorithm Let's go on a trip to Jeju Island as the recommended route!
Carbon Footprint Calculator Calculation Carbon Emissions from Tourism in Jeju Island!

Carbon Footprint on Travel VLOG Contest

€ Moie
Shinhan Card

Payment

Shinhan Green
Index

Carbon Emission index in the consumption sector Travel Influencer
‘Shinhan Green Index’

Proposed shooting of carbon footprint travel viog

Events such as accumulating labeling points for Goal ]
purchased items and purposes are held New Trend of Carbon Footprint Travel viog

Calculate the user's carbon emissions
Awarded prizes to outstanding users

Expectation

To alert everyone by informing them Carbon footprint travel trend
of their travel total carbon emissions not only in Jeju but also across the country



Conclusion



IS Design the Carbon Footprint Calculator
& Develop the Travel Route Recommender System

a Selection of indicators ) a User Taste Hexagon ) e Various Routes )

The Definitely Popular Place ! Defines me & my preference Benefits of receiving
vs. A hidden place that The reason why MBTI and 6 metrics differently each time
only | want to know psychological tests are so popular
. Cultural
Characteristic of Gen-Z Pr:f;:'er:ce Pr‘:‘f’;'r‘g:‘yce Pl;leefr:::gie
Reflects the tendency to prefer Popular a 4N
places that only you want to know User-Taste Hexagon Pre':tlrc;?mce Density Pursuit
in addition to famous places Attracting great interest
to the Gen-Z
It's fun to modify indicators
#Popular Place Enjoy sharing and comparing the together when planning a trip
Preference results of each Hexagon with friends and find routes

#Restaurant Pursuit and Root with friends that everyone is satisfied with



m Future Works

( Business Item Proposal ) CAppIication of deep learning and natural language processing technology)

Travel propensity analysis

Analysis of propensity by
classifying the characteristics
of travelers like MBTI

Can recommend travel routes
that are better for travelers

Utilizing genetic algorithms Applying RNN Chatbot
Development of Travel Route Recommender Development of personalized Travel destinations and
Algorithm Using Collaborative Filtering next travel recommendation words received from
and Genetic Algorithm model using RNN/GRU users

Reference Reference
ox{otng|=S 0|23t Ela{dS 0|28 A|RA 7|4t Calculate travel
AL2X} B77|ut of3 7|2l OlZE ZMAIAE routes and carbon

DHEl HeS etal, 2020 0|3|# et al., 2020 emissions from LM


https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiOrteView.kci?sereArticleSearchBean.artiId=ART002748149
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiOrteView.kci?sereArticleSearchBean.artiId=ART002748149
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiOrteView.kci?sereArticleSearchBean.artiId=ART002748149
https://koreascience.kr/article/JAKO202010060595845.pdf
https://koreascience.kr/article/JAKO202010060595845.pdf

IS DAVENGERS Team

Team DAVENGERS
Construct a Carbon Footprint Calculator
& Develop the JEJU Tour Recommender System

Project Official Webpage Official GitHub Repository
Carbon Footprint Travel Route
Calculator User Taste Hexagon




Jeonghyeon Ha Kyunghoon Na Kyungjoo Ko Hannah Jung Kyuhwan Shim

Sogang U. Sogang U. Sogang U. Sogang U. Sogang U.
Business Administration Mathematics Business Administration Business Administration Computer Science
& Big Data Science & Big Data Science & Big Data Science & Computer Science



