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Latitude VARCH AR{45)
Taken_fme VARCHAR{200)
B — — — — #Longitude ¥V ARCHAR{45)
» Owner_Location VARCHAR{300) 1
1 — <= Taken_time ¥ ARCHAR(200) = T e P H TR
Picture URL VARCHAR{2000} 1 | 1
1 Owner_location VARCHAR{300)
Tags VARCHAR (5000} | |
F + *Picture_url ¥ ARCHAR(2000) 1
Title V ARCHAR{S000) =
"] korea_user ¥ > tags VARCHAR(5000) T
Lo _| traveler_image ¥
User_id YARCHAR{20) title VARCH AR ({5000}
Image_name VARCHAR{45)
TR_data VARCHAR{ 10} >
; —_— #Image_ID INT
T < v Mation YARCHAR{ 200 T
j user_trajectory . 1 # Classify_num INT
@ User_id VARCHAR{20}) | >
owner_location VARCHAR(300) E3 iE
|
maxd _country ¥V ARCHAR{300) I j = t categories ¥
maxd_num INT{11) N | Imagenet_id INT{11)
: r
Ak colintry: VAR CHLAREZ00) ‘category_name W ARCHAR{S00)
maxk_num INT{11} »
maxf_country YARCHAR{I0O)
maxf_num INT{11)

»

79 2 A7 HolE{wlo] 2] ER Diagram

Z Hlo]EL 6/ME, FUolA flickrell JEEH I=29 dlo|El(flickr_data), =W AF&AE] Ho]E]
(korea_user), $t=t flickr AR&2FS] HAA ZEH © 0] El(flickr_world). #37 EFo &89 A&
Zke] EFAED dlolE|(user_trajectory), #3342l ARzl d|o]El(image_data), ©]m|AUl ARl 7}
.2)(imagenet_categories). Z+ Ho]&9] dAl= T3 2.
- Ulof| A flickrell 2= A&7 dlolF (flickr_korea, 284,09471)
« ID : "lolE¢ F27)(primary key)
+ user_id, longitude, latitude, taken_time, owner_location, picture_url, tags, title
CEYA AF HolEQl AREAF ool AR Y AR, AR ZF LAl AR 71 AT
=, A1 URL, B2, A&

9= select * from flickr korea;

sult Grid | HE 4% Fiter Rows: | Export: ::' | wrap Cell Content: I&

Llser ||:| Latb_lde Longitude Taken tme Cwener Locaton Picture URL Tags Titles

(22717575@M05  37.669419  127.044455  2014-11-03 10:21:17  ‘Napier, New ... https:[ffarm8.... [b'seoul, bker... b"
23717576@N06  37.455683  127.003869  2014-11-01 10:22:01  'Mapier, New ... https:jffarm4.... [] b
23717576@N06  37.640985  127.027860  2014-10-27 20:02:35  'Mapier, New ... https:/ffarmé.... [] b"
207175TE@NOS  37.560644  127.019425  2014-10-27 16:56:07 'Mapier, New ... htips:/farm4.... [ b
23717576@N06  37.566383  127.018744  2014-10-27 15:44:58  ‘Mapier, New ... https:/ffarmé.... [ b"

|22717576@MN0S  37.584522  127.020766  2014-10-27 15:28:34  Mapier, New ... https:/ffarm4.... [ b

| 227175765@N05 37.706969 127.047908  2014-10-26 18:20:31  'Mapier, New ... https://farmé.... [biphone’, b'se... b"

a9 3 FWoA flickrol] HREH A=Y dolH



- korea_use (5} AH&ALS] HlolE|, 560971
+ travler_id : user_id&2# Al F+= ofelt]) key
+ TR_data : ¥337 o5 (FFA(0), AF2H0)
 Nation : EZAET

242 53 2HF 77}

| ® select * from flickr world;
it Grid | T 43 Fiter Rows: \:’ |edn: g B B
User_id TR_data  Mation

II.DU.U.UWS@NU?' CI o SD.L.IT.i'I Korea
100023975@MN03 1 LK

100029763 @M02 O South Korea
100030571@MN02 0 South Korea

100063517 @N06 1 Usa

100083504@MN07 O South Korea
100142742@M08 O South Korea
100152465@MN08 0 South Korea

99 4 ) AgAe) ol

- Sh AREAR] whA|Rb BT 7)E 39 A WAA &8 ool E(Flickr_world, 2,281,8037)
+ user_id, longitude, latitude, taken_time, owner_location, picture_url, tags, title

D&Y7 Al EllERl AREAL ofeld, AR B9 A=, AR D9 DA, AHAE Z1ARE A

=, A URL, B2, A&

User_id

100640 170@EN05
100640 170EMN05
100540 170@M05
100640170@M05
100640 170@N05
100640170@M05
100640170@MN05
100640170@EN05
100640 170@EN05

Latitude

4.232747
4,232747
4.232747
4,232747
4,232747
4,232747
4.232747
4,232747
4.232747

P e select * from flickr world;

it Geid | 5 4% Fiter Rows: | | Export: | Wrap Coll Content: TE | Fetch rows:

Longitude Taken_time Owner_Location Picture URL

100.545673  2018-02-25 10:41:07 ‘Malaysia hitps://farms. ..
100,545673  2018-02-25 10:41:05  'Malaysia’ https:/ffarm5....
100.545673  2018-02-25 10;41:03  'Malaysia' https://farm5....
100.545673  2018-02-25 10:41:00  'Malaysia’ https://farms.. ..
100,545673  2018-02-25 10:40:58  'Malaysia' https://farm5....
100, 545673 2018-02-25 10:12:27  'Malaysia' https://farm5....
100,545673  2018-02-25 10:06:18  'Malaysia' https://farms....
100,.545673  2018-02-25 1:01:12 'Malaysia’ https: {ffarm5....
100.545673 2018-02-25 10:01:12  'Malaysia' https://farm5....

Tags

[pangkor]

[b'pangkor]
[b'pangkar’]
[b'pangkor]
[b'pangkor]
[b'pangkor’]
[b'pangkor]
[b'pangkor]
[b'pangkar]

Titles

b'Ghazali Clan ...
b'Ghazali Clan ...
b'Ghazali Clan ...
b'Ghazali Clan ...
b'Ghazali Clan ...
b'Ghazali Clan ...
b'Ghazali Clan ...
b'Ghazali Clan ...
b'Ghazali Clan ...

-

3

3

1% 5 = flickr AFEAFY] AAA 229 dlo]El(Flickr_world)

User_id, Owner_location : AF&#} o}o]t)&} AFg-A7} 7\ ASF AF=
maxd_country, maxd_num : & AFIe} AF A

|
maxk_country, maxk_num : #t} w

i
:i
oz
e
TS S
& 4 4

= T
maxf_country, maxf_num, : % WE=3} J&

A37 E7el &89 AMAe EYAER dlolE (User_trajectory, 5,38471)

=z
T



H® select * from user_trajectory;

bult Grid | HH 43 Fiter Rows: |! Edit: Ea B

User_id owner_location maxd_country  maxd_num  maxk_country manck_num
100004405@M07  Waegwan, South Korea  South Korea 1 South Korea 2
100023975@M03  Cambridge, MA Canada 1 Canada 10
100029768@MN02  Seoul, United Kingdom South Korea 153 South Korea 1328
100030571@N02 ~ South Korea 4 South Korea 4
100063617@M06  Owerland Park United States 81 United States 12
100083504@M07  ~ South Korea 295 South Korea 5
100142742@N08  ~ South Korea 52 South Korea 2]

maxf_country
South Korea
Canada

South Korea

South Korea

United States//China
South Korea

South Korea

Ei | Export/Import: : fé’l | Wrap Cell Content: T2 | Fetch rows:

maxf_num

L R

a9 6 @33 Bl 88 AHSAe EdAEL Hol

- #3349 AR "lolE)Al (image_data, 168,54570)
+ image_id : Flickr_world Elo]E-ellA 243 object_id
* image_name : Tl A& o|nA|¢] 5t (ex) HOHO001)
+ Classify_num : Inception V32 573 748 g] &2

b e select * from traveler_image;

butt Grid | HH 4% Fiter Rows: | B
Image_id Image_name  Classify_num

1 HOHoOO1 793

x HOHO002 978

3 HOHO0O3 979

= ; HOHO004 099

5 HOHO0OS 416

=1 HOHO00E 927

7 HOHO007F 924

2% 7 A AR HelH A

- o] XYl 7}e|31e] (imagenet_categories, 100071)
* imagenet_id : oW AU 7tE|are] At
+ category_name : ©]u|A|ul Z}E|1e]2] ©]E (ex : pier)

L® select ¥ from imagenet_ categories;

Imagenet_id  category_name

. tend'l., Tinca tinca

goldfish, Carassius auratus

great white shark, white shark, man-eater, man...
tiger shark, Galeocerdo cuvieri

hammerhead, hammerhead shark

electric ray, crampfish, numbfish, torpedo
stingray

EEEEEEEETET

ult Grid | I 4% Fiter Rows: | edit: 2l B B |

T 8 oWAU 7}E| e




o B Ae] floj¥ o] A(flickr_database) && dAl= oS3 ZL-
¥ 3 DB &g 94

2 . select * from flickr_korea

= where flickr korea.taken time Like '2013%

oult Grid | TH 4%  Fiter Rowes: |:|i Edit: E

B | Exportfimport: E) H& | Wrep Cell Content: & | Fetch rows:

D User D La_htuc_l_e ) _Lon_gl_tl.lgl_e Ta_lfgn_nmg B Owner_locaho_n Pl_cb.lre_l._lrl o i o

E:-LH o]] /{«] ?:-Il i_l:_‘ﬂ_ | 50946 £3209703@NO0 36.558532  128.721284  2013-09-28 16:57  Zizur Mayor, Navarra  https://farm3.staticflickr.com/2812/12131
@ 90980 63209703@NO0  33.457797  126.913097  2013-09-20 15:02  Zizur Mayor, Navarra  https: //farm3.staticflickr.com/8116/101924
2013‘5_ E" 0] E1 90981 63209703@N00  35.133948 126967048  2013-09-24 1%:24  Zizur Mayor, Navarra  htips:/ffarmé.staticflickr.com/5485/10121

| 90582 53209703@NO0 33.510269 126528654 2013-09-18 21:49  Zizur Mayor, Navarrs  hittps:/ffarm3.staticflickr.com /282410 189

90983 53209703@NO0  35.16416 129,162025 2013-09-16 16:41  Zizur Mayor, Navarra  https: /ffarm8.staticflickr.com7304/10120
| 50584 53209703@NO0  35.159775 126928253  2013-05-22 19:51  Zizur Mayor, Navarra  https: //farma.staticflickr.com/7435/10 1554

90985 B83209703@N00  35.157529 126922073 2013-09-221%:28  Zizur Mayor, Navarra https: /ffarm4.staticflickr.com /378 1/10 156"

| 50586 53209703@N00_ 33.380712  126.224555  2013-09-20 18:22  Zizur Mayor, Navarra _ https: /jfarm3.staticflickr.com/7322/10120

TUolA d2=H 2013 dlo]E] oA
*  select * from flickr_world natural jein korea_user
where korea user.User id = 'I ane7' s
£ ALgAke] vhA
Bl 71% 39x] AAA : :
328 go|g : Jultrid | F] 4% Fiter Rowis: | Experts B | Wrap Cell Contenty B | Fetch rows: g
®) 3 AFR-A} H| ol User_id Latitude Longitude  Taken_time Owner_Location  Picture URL Tags

(korea_usen) <} A AA 119352695@N07  46.945238 7449563 2016-06-04 124150 hittps: ffarm L.staticfickr. com/533/3117313539...  [p'2016, baare', §
E]] o] E<] (flickr_world)= 119352695807 46945886 7458730 2016-10-29 17:08:31 " hittps: //farm Lstaticfickr.com/768/3117313543...  [b'2016, blaare', §
&?_]23‘]-0:] 7‘\___]_0/] —5—],9‘2% 119352695@N07  46.946688  7.459144  2016-06-0413:16:23 " hittps://farm 1.staticflickr, com/330/3194543053...  [b'2016, bberne',
119352695GN07  46.944688 7449511  2016-06-0412:33:05 " https://farm 1 staticfickr.com/611/3194542981... [b'2015, bizare',
119352505@N07  46.945188  7.44%19  2016-06-04 1237220 " https://farm 1.staticfickr com/437/3194543074...  [b'2016', bizare', B

AHE7H119352695@N07)9] HAA] = HlolE

EA AgAe] #3A
o 5o EYAEE]
tlolE] :

g AR
] o] ¥l (korea_user) e}
EgAEg
ol o] Bl (user_trajectory) =
ZRl5te] Aok

# select * from user trajectory natural join korea user

where korea_user.User_id = '

lt Grid | JH 4} Fiter Rovs: :’| Export: E.E i'.‘.l'mp Cell Content: §A

User_id owner_location  MNation  maxd_country  maxd_num  maxk_country  maxk_num  maxf_country  maxf_num  TR_data

G0443210@N0E  ~ Tawan Taiwan 171 Japan 292 Taiwan 5 1

A8-2H96443216@N06)2] #3532 & F(TR_data)o} HF F2 AF=H(nation),
EgAEe golH

A337(TR_data = 1))
ZAAA dolE e}
Ul HojE oA

o gk ALERE
| o] El(korea_user) e}
A A A
H) o] E}(flickr_world), =)
| o] E}(flikr_korea)-<
218t Aol 83

It ®  select * from flickr_world natural join korea_user

o where korea_user.TR Data = 13

| Export: S | Wrep Cel Gontent: T& | Febch rowis: =

bult Grid : 4% FierRows:

User_ID jin] Latitude Longitude Taken_time Picture_url TR_data  Nation
12101371@MN06 819 37.584436 126997505  2013-03-09 06:08  https://farm3.staticfickr.com/2817/899426087... 1 Taiwan
12101371@N06 820 37.584436 126997505 2013-03-09 08:08  https://farmé. staticfiickr.com/5345/899425785... 1 Taiwan
12101371@N0S 821 37.584436 126997505  2013-03-09 05:55  https:/ffarm3.staticfickr.com/2833/899425597... 1 Taiwan
1210137 1@N0S 822 37.584436 126,997505 2013-03-0905:46  https://farm3.staticfickr.com/2830/899425300... 1 Taiwan
12101371@N06 823 37.534436 126997505 2013-03-0905:39  https://farmé staticfiickr.com/7320/899425137... 1 Taiwan
12101371@N06 - 824 37.584436 126997505 2013-03-0905:38  https://farm3.staticfiickr.com/8277/899424883... 1 Taiwan
12101371@N0S 825 37.584436 126997505  2013-03-09 05:37  https://farm3. staticfickr.com/7391/899424614... 1 Taiwan
12101371@MN0S 826 37.584436 126,997505  2013-03-0905:23  https://farm3. staticfickr.com/7403/899424453... 1 Taiwan
121056025@N06 827 35.154194  129.119511 2014-07-29 15:09  https://farm.staticfiickr.com/8817/181702911... 1 Germany
121055025@N06 828 35.487658  129.065063  2014-07-3111:49  https://farm4.staticfickr.com/3903/149521340... 1 Germany
121056025@MN06 829 37.669322 126.788947 2014-07-1907:01  https:/ffarm6.staticfickr.com/5572/149414599... 1 Germany
121056025@N06 830 37.581861 126,993044 2014-07-2706:43  https://farmé.staticflickr.com/5552(150532622.., 1 Germany
121056025@N06 831 37.578721 126.933011 2014-07-2708:13  https://farmé.staticfickr. com/5586/148695622.., 1 Germany

B34 Ab-gAHkorea_user. TR_data=1)¢] AAA dlo]El(flickr_korea)




Q) #BAAFA F&

- YA AR 7HEH AFAeL #FA o] EFE O] Q7] ol #BA FAHo] Fadh

- ZF AR AT FAS f8 rRAEe R ARRlE &9 AIFOZHEE old 3d et AMEAY
A AA QEES tlolElE AEHE olE A3, A X WHY nRAE E97 APl 5,
flickr.photos.search WlAEE A& om, AAA M99 $1= -90° ~ 90°, 4= -180° ~ 180°
919l Bounding Boxe} 7+ AHEAPE idE o] 83te] adste ARZle] Photo idE A= +F
3} Photo idE ©]-&3}, flickr.photo.getinfo MAEE o]&3te] st ARxe] A&7 £2], Az
A%l AL AR AR(YPEE AFA), B, AEs 2t AR HlEtEolEE A
AAA ©lole] 22HS B 39 dHolHE 228180340, AMEA F2E 560998 0| oL,
ARgAL o3 AAEO] AAHAY, AAFE D AHE 2R/ e HolHE AAR * HF FF
A dlo]EE 2,281,586710)H, AHeA} FEE 5384H0S. FHE HolHERE ALgAlY] Z2d
ARE AT 4 e, FHE AA AFEAL 53849 T ZZHo) Bl AFI AHE(Owner
location) & 71943t AREAE 2,020H(1,284,46970), A= HRE 7|USHA] 22 AREA= 3,3429
(997,3347) 2.2 YENGS.

E 4 = e AR HAA ZE HolH SA

g AR (W) Data(7})
total A= A A total
5,609 225 5,384 2,281,803
x5 AAA o ZEFY dlolE ] AR8A 4 714 {5
A null Owner_location
data 2,281,803 997,334 1,284,469
total

user 5,384 3,342 2,020

- AFT ARE AYAA B AEAY AZT F4S 99 AFT 34 dnFHIS 9 47,
2019(28 92 283k} 1R S ERADS. AP WA A waled 7

Gasiel B BE AYEE @ B
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— Accuracy Sensitivity

Method1

i1GAa
ladays

Method2
Maxk

MaxD MaxF

Method3 Methodd Methodb

Mixed Model

— Accuracy Sensitivity Specificity

891 80

. N\

I3 10 434 2499 = Frt

Hlal £4

a8 11 Paled mde Jae

£ =d

WY IHXAE

0.8909 0.9298

0.9193 0.9837

0.8822 0.7534




AN B DAL F 3250700, o]Fo] ANF A F AZo] Qe ol
2 AYskm HolE AS2E % 1682067 22 4 IS 19 125 SN ATae
270 APIE B8] SH4E Al 2w Aush A8A} ANG AR RS BiE,

Taken Owner Picture

Latyjlon Time Location URL

Tags Titles Picture

Sampling Seouls street / 5=
food scene for lunch to- .

day. These Teokbokki [ Steet

s food

rice noodle cakes were
a tad spicy for my taste

https://farma3.static The glittering Seoul in t

75404268{37.551/126.9 2013-11-25 flickr.com/2806/11| @ Mght. A perfectend f ;s

.E7- = to my lovely .
@NO00 2 88 |06:57:00 PM 0465?20&35,]_5;53 #sofarseoulgood view

holiday

https://ffarm2.static

10403459|37.570|127.00 2016-04-07 | SanFrancisco, |flickr.com/1637/26
E@MNO0 431 (0068|04:16:00 AM UsA 195616172_4263

47292¢.jpg

a7 12 3 HelE oAl

- B ATNH £UT AR ABE 2B A B Y AClE flickrZRE FHT A0, Mg
At A YEET 1) THE AFEAA IS S 85H0 na AR &3 AR e
UG AT § QES YRR AR, AT ALE Fal Aol ehbe B9 U4
o) H5E F e WYL T olvlA BF L BHS F 0 ARG INE AW, Bu
A, EE 59 AF ATHER ZT doli A4 Ee] BASHES Belbu) AE .

ol

A m[o rﬁ

(3) Inception v3 =& &&3 #3FA ojv|z] EF

(b AA E¥H Inception v3 S g3 B ojmA] BF
- 3F ARES ONN 22 5 32l Inception v3 ©o|n|A] EFEDS AME3le o]n|x] ER/RE 73
5

* Inception v3 Z2d:

- U EY vt dojAd met dAete A3 A&, Ry AHE 371 59 BARES ddsr] A UE
a9 ol AA sHEA A Axgs st g Eolv WHORE ARkd 7]‘%‘10‘(01”@
2016). 19 132 Inception v3 2] o}7|€lXE UEFH(Szegedy et al, 2016). A WA dE JolA 5
& A& HolE F7]E (299%299%3)01H wiAEt ¥ Fof HolE A7l (1*1*1,0000%. Inception v3 E‘éi
o] fiA19] ZHE e E FAE om HA9F Fhelaes 274, At M Els 1,000 2 74 =
o] gl ImageNete] dofE] A& 83t TR =dolr] wfZo vpxt &7 #olo] &9 dojg] 7|7}t
(1*1*1,000°1H o]= &9 7N<=7F 1,0007/4S vt

Input: 208x280x3, Qutput BxBx2048

i

~ " / N - S~ ’
L g 4 3\ w?
Input Output WEEE
200x209x3 BxBx2048 )
A / Final part Bx8x2048 -= 1001
I« ‘ g

1% 13 Inception v3 =& o7 €A
(https://cloud.google.com/tpu/docs/inception-v3-advanced)




- Inception V3&

2eg ARE 1,000719] 71 g

e ARzl disl] ImageNete] 1,00070¢] 7Helaie] =
BlagE Agst, 7P Bg=rF 52 Top 1 7ML 2 i ARS BFRIHE T
Z 9857119 FHElElE BFE S
EMW 985715 ALz v A 25709 JElaels SldlA J2ER AR
EREA ¥ Zhelagga & ¢ s

SollA

AT} =& A9 Top 5 7}
). FHel A ¢
1,00071¢] 71El2

glow,
A g 1% A7 7

IMAGENET

ImageNet mage databas

IMSGENET

%™ 14 o]m|A]Yl(http://www.image-net.org/)

¥ 7 Inception V3 2dS o] &

# AR ER

A3t oA

In [138]: classnases(most | ikely_class.index]

31 "planetar e

In [140]: tep 5 = ro.argartition(predictions_val [0), -5)[-5:]

top.5 = reverseditop_Sino. argsort (oredictions_val [0] [too 5101}

predict ians_val [0} [11))

class_nases(nost | Ikely_class_index]

hoopskirt, crinol ingfir’

top5 = no.argoartitiontpredict ions_val [0], -51[-5:]

top 5 = reversed{ton_Slnp. argsort (predict lons_val [0 [tee 5111 )

for | in top 5
print("{o}: {1:.200%

format [class_nases[i], 100 « predictions.val [0](11))

68.2t, crinoline
b ddbr | degrocm

‘pigboat, sub,

for | in top 5
print("(0}: (1:.200x". foraat{class_nawes[1], 100 +
L3l Taihe
s B2
¢ 400, dirigible
: |,B0%ne. olgbeat. sub, U-poat
+ | 6&ower
SOE U4 Ee oA 9F A
‘planetarium’ , ‘dirigible’ ,
U-boat’ 9] 7N E £/

- ojuA] dY A
‘bridegroom” ,

‘hoopskirt, crinoline”
‘poke bonnet’ 52
7l e E ERE

- ¥ 82 168,544719] tlolEloA i FhH|aiE]o] EF
el 2 i3 AR AL A AR F 7
ZH2.66%)°1H, 71 o8 w@o Alzlo] B
ZH2.27%), restaurant(2,77171.65%)%.

‘:oﬂ J,]_/\]o] ul—o o c‘g___].

24, AAQH, 54

T =
mo
L=

2R shelaee
g

Azl 1%(1,6857H) ]3] ¢l 1471 €]
Azlo] B-5% 7helael= palace(4,472
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F 8 WFA ol Ioll A dREF ARS E77 49 Top 14 ZHILCIAl AL 1% ©)7d)

N4
/H]18)

O

Top 1 Top 2 Top 3 Top 4 Top 5

palace lakeside bell cote restaurant valley
(4,472/ 2.66%) (4,380/ 2.60%) (3,818/ 2.27%) 2,771/ 1.65%) (1848/ 1.63%)

Z g

Top 6 Top 7 Top 8 Top 9 Top 10
movie theater plate food market toyshop stage
2,577/ 1.53%) (2,509/ 1.49%) (2,339/ 1.39%) 2,334/ 1.39%) (2,330/ 1.39%)

o IREN

Top 11 Top 12 Top 13 Top 14
seashore pier tile roof patio

2,039/ 1.21%) (1915/ 1.14%) 1,885/ 1.12%)
—

(1.828/ 1.09%

"

(b Inception V3 o]w]A] &7 vlo|e] ¥ DB <A
O = Wi #AFAo] JZ =3 InceptionV3 71+ 7/ A3 dlo]E]
. traveler.image Hlo]E2] 7 ZA3HClassify_num)E Forienkey® AR&-3}ed, imagenet_categories El
o] &9 olm AUl FtE|are] HE HY33+.

8 ® select ¥ from traveler image inner join imagenet categories

9 on imagenet categories.Imagenet id= traveler image.Classify num;
%)

bsult Grid | _1-] 4} Fiter Rows: l:“ Export: '_E |‘M?p Cell Content: I8 | Fetch rows: =

'Image_id Image_name  Classify_num  Imagenet_id  category_name

1 HOHO001 793 793 showvel

2 HOHOOD2 97 97 lakeside, lakeshore
| 3 HOHO003 979 979 seashore, coast, seacoast, sea-coast
|4 HOHOO004 899 B899 palace

5 HOHOD0S 415 415 bakery, bakeshop, bakehouse

& HOHOO0G 937 937 hot pat, hotpot

7 HOHDo007 924 924 plate

8 HOHOoO8 924 924 plate

18 15 B30l JEEF InceptionV3 71F EFZ3} HolE oA



@ ImageNet 7Helare] HE 79 olnA] tlolgH 9] A4
37 A dlo]E(traveler.image)2} o]u] Ayl 7} 31 2](imagenet_categories) S ZAstal B
ol E7E 7H g e eAtE ARRIY Ji+E BT+ ‘image_classify’ 2h= views 443

SECET TS

1 ® create view image_classify as
2 select Classify num,category name,count(*)
& from traveler_image inner join imagenet_categories
1 on imagenet categories.Imagenet id= traveler image.Classify num
o group by imagenet categories.category name order by count(*) DESC;
F® select # from image_classify;
Eult Grid | _J ¥ Fiter Rows: | Expart: ii | Wrap Cell Content: E&
Classify_num  category_name count{®)
659 palace 4472
976 lakeside, lakeshore 4380
443 bell cote, bell cot 3818
763 restaurant, eating house, eating place, eatery 271
980 valley, vale 2738
459 dnema, movie theater, movie theatre, movie h.., 2577
924 plate 2509
583 grocery store, grocery, food market, market 2339
866 toyshop 2334
320 stage 2330
973 seashore, coast, seacoast, sea-coast 2039
713 pier 1915
359 tile roof 1885
707 patio, terrace 1828
704 park bench 1590
469 cab, hack, taxi, taxicab 1452
921 traffic light, traffic signal, stoplight 1460
a64 monastery 1452
74 prison, prison hause 1407
920 street sign 1397
363 fountain 1385
927 hot pot, hotpot 1379
973 diff, drop, drop-off 1337
a77 promontory, headland, head, foreland 1291
971 alp 1271
833 stupa, tope 1173
709 pedestal, plinth, footstal 1130
728 planetarium 1098
240 suspension bridge 1090
461 breakwater, groin, groyne, mole, bulwark, sea... 1069
&30 streetcar, tram, tramcar, trolley, trolley car 1051
422 bannister, banister, balustrade, balusters, han... 1051
923 menu 1047
459 brass, memorial tablet, plague 1026
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® 54 7tz £79 Holg A

- B3] AR | olE(traveler_image)9t ©]w]A]ul(imagenet_categories)S %S13le] 9] a19<-
- palace® EF% (imagenet_categories.categories = ‘palace’ ) #3729 /\VJ T et 2
7 ® select ¥ from traveler image inner join imagenet categories
& on imagenet categories.Imagenet id= traveler image.Classify num
b where imagenet_categories.category_name = 'palace’;
2
Eult Grid | _J 43 Fiter Rotws: ! Export: Sl !".\'rap Cell Content: A Fetch rows: 554
Image_id Image_name Classify_num Imagenet_id category_name

4 HoHoood 693 693 palace

518 HOHOS518 699 699 palace

828 HOHO328 699 699 palace

835 HOHOE35 699 699 palace

917 HOHO917 699 699 palace

1069 HOH 1089 699 699 palace

1131 HOH1131 699 6899 palace

1133 HOH1133 699 699 palace

1135 HOH1135 6899 ] palace

1491 HOH1451 699 699 palace

1837 HOH1837 699 699 palace

2156 HOH2158 699 699 palace

2231 HOH2281 699 699 palace

2289 HOH2255 699 6899 palace

2353 HOH2353 693 693 palace

2737 HOH2737 699 699 palace

2793 HOH2793 699 699 palace

2794 HOH2794 699 699 palace

2795 HOH2795 6899 6899 palace

2828 HOH2328 699 699 palace

2836 HOH2835 699 699 palace

2839 HOH2339 699 699 palace

2840 HOH2840 6899 6899 palace

19 17 palace® BHE T Abzl



@ oA 7 F&= H7}

b 12+ A= Brt
- ZA dlolEAl oF 168,216%<] 23%ol 23k <F 38,6917 ARzlell tisl inception v3 E@el wE
olm)A| BFA7} o™ T(True), E21W RFalse)® FAISL, 2 A Az sl AR &

o] BRI 4 SBHE PGE 9)

£ 9 FF hid AL R

RoA | Predicte

Image_ | Owner_ Photo_URL _ | d_Label Predicted_Label_Name T/F True_Label_1

D D D | _No
100023975 | https://farm2.staticflickr.com/1459/

KDEO | @Nog 23496355013 7¢7201b03a.jpg 1 442 | beer glass T | #ee
100023975 | https://farm2.staticflickr.com/1495/ -

KDEL | gNo3 23494840584 72659 jpg 1 712 | perfume, essence F| 98 BA
100023975 | https://farm?2.staticflickr.com/1585/ -

KDE2 | @No3 24129896665, 3ba9819579.jpg 1 504 | cocktail shaker B e
100023975 | https://farm?.staticflickr.com/1693/ » ..

KDE3 | @No3 24097126826_ 49d1fal5¢ jpg 1 819 | spotlight, spot F | 2y
100023975 | https://farmé.staticflickr.com/5649/ grocery  store, — grocery,

KDE1 | gNo3 23494783474 A2bTfbS58pg 1 583 | Food market, market P e Aol

- Mg E 2 True B8] %2 7l el ‘Plate’ , ‘Tile roof’ , ‘Palace’ 7} Z+z} 99.73%,
83.67%, 78.85%2] o= uEl}om, ‘Prison’, ‘Bell cote’, ‘Monastery’ = Z7Z 3.75%,
3.16%, 0.51%% AAASZ= ¢F 27. 3% A EE RY(E 10). 7 A=} =2 7HE e
5 Agert B2 7 ag ] o)A AllE & 11, 129 2

£ 10 7Hel e AS= Jrid st

ZHe e & AR True False |Ratio(%)

Palace 1,357 1,070 287 78.85

Bell cote, bell cot 791 25 766 3.16

Plate 752 750 2 99.73

Restaurant, eating house, eating place, eatery 672 450 222 66.96
Toyshop 636 201 435 31.60

Grocery store, grocery, food market, market 628 317 311 50.48
Cinema, movie theater, movie theatre, movie house, picture palace 605 37 568 6.12
Lakeside, lakeshore 598 168 430 28.09

Patio, terrace 516 140 376 2713

Cab, hack, taxi, taxicab 501 84 417 16.77

Tile roof 496 415 81 83.67

Hot pot, hotpot 434 290 144 66.82

Pier 432 216 216 50.00

Menu 431 134 297 31.09

Stage 428 185 243 43.22

Prison, prison_house 427 16 411 3.75

Traffic light, traffic signal, stoplight 406 139 267 34.24
Monastery 394 2 392 0.51

Total 38,691 | 10,807 | 27,884 27.93




% 11 &7 ATt 58 7HHae] oA 3 12, 27 AEE7 v A el oAl

FHelael FHeael
Prison, prison|
1| Palace 1 house
) Bell cote,
2| Tile roof 2 bell cot
3|  Plate 3| Monastery

(b 22+ A= B7t

- 22 8= %7}—5 5%°l adst= 84007 thet TIF =41 B A4 £5dE& 2sks. 8400
& A BR AGRE Add A3 Trues s BREAIAE

- WFAR rwﬂlﬁl o] W& A(scene)d A= H7IE Y F 7}

A =
A AAE #AZAR EFAAL] A2 10007] olw A B Zhelae]e] wakE(E 13)E A4St
of AFAR BERAA] 28 AITE IRt sHHor, A= IIPHe £ A4S
T3l HrFet (3 14).

- AN BRAAS AHZ imagenete] 10007] 7HEaiE]7F o 9A BRE & JdeA wxEzE 2
AstAw. AR ERAACAA BAZAR ERAAL] A om AN FHEH gE wak Hwdg A,
E4 olm AUl 7He| = #FEA o BHA ARlS EFstka o, 4%%7—‘4.9i Ak B7A

Al WS 141011/‘% AR BR/7F 7FssEAIRL oju| AUl = A skA & }%‘J ﬂEﬂﬁlﬂlﬂ 7
AEE EA1% 01]% S AFAN BRAA JE g A “%/”ﬁ}xﬂl" o) sF3t= 7F

Hag= -?—EM'E}Q] = wdsls =0l wjEo] olmAul FlE|aElds EAskA] ke
AO2TE T3, TAOSEAH 42D, [AOAGHI /A 72, TAOB(AT), [BOLAAHEAD, [BO2ZH-S:
2D, BONAZHFZHAAD, BOAEEHE/Z7D, BOSCAITH, IBOS(ET/Zt)/E1 ), BO7(E=) ML
olm AUl Fhe|E] Wol] EAISHA ohe. e WFEF ARl B4 JAE ARle] Bthe 54O
2 DR BRAA A Dol A% ANS HE BRIAYAT, oAyl Aeneldle U
of gk 7hel a7}t EAsA L.
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71 28] #(scene) CODE image.net
*4J173H {406: ‘altar’, 698: 'palace’, 825: ‘stone wall’, 853:
E/ M A e [AO1 | ‘thatch, thatched roof, 858: 'tile roof,}  *Al580:
° greenhouse nursery, glasshouse }
g & B E 5 1A02
= B3 5 [A03 | *& {789: 'shoji’, 799: ’sliding door’,}
A% A7 T 1A04
“$S 18320 stupa, tope’) *IIE {649 ’‘megalith,
71 Hl IA05 | megalithic  structure’} *7]V‘H [3:thiF  {458:  ‘brass,
L 2 memorial tablet, plaque 682: ‘obelisk’, 863: 'totem pole’ }
—rﬁ}xﬂ/ kikis TA06
e 3 % IB01
93 53 5 1B02 | *+=} {857: 'throne’,} *¥wl {885: 'velvet’}
A4 4 A7 5 1B03
THI B FA T 1B04
Al 1B05
Fd/ =dl F71dH 5 1B06
Ao IB07
Ay NzE IB08 | *7)A1& {873: ’triumphal arch’}
AR A HAO01
H olE A A HAQ02
=12 HBO1
2o HB02
E 14 588 A
o 53k
Positive Negative Total
A2 True TP (True Positive) [FN (False Negative) P
= False FP (False positive) TN (True Negative) N
Total P’ N’ P+N
- AR AR BRATN AR dZgto] YA BRE 4E
((TP+TN)/(TP+EN+FP+TN))
- AR AAG T AAGCE SutEA BERE S-E(TPITP+EN)
- AR A5 T AAGH LA 2R FE(TPATP+EP)
- EEYYe] MAGS TAEE B9 A4E BN BRAAY =gold, alZzhe Inception
v3 mele] o BFE oz oyl sHneE B BRAC me gud &

AL wekA AAFE Ul P&
A1 9L seo] Hraigo] oy o]
w3 A3, oA

9l. o]& NICE BA3I9S. =

NA ZFsta ))\x]

AT QL 23k 830

A3 NICE 33 8479 €4<

olu] x|yl F}E|EE BAFJAA BHE
%o FEE7F wPAR 2
15 AAOL(A7|Fo))e) E5dE A4 gAY

&3t

7}

FAA ] WEE 1
FA A A5 W=



# 15, E5PE oA (AAOL: a7]7e))

AZg
AAO1 | AAO3 | ABO1 | ™| AGO1 | ™| AHO1 | AHO2 | AIO1 | ™| BCO02 | ™| DD02 | ™| JAOL | JAO2 | ™| KAO4 | KAOS | ™| KBO3 | N/G &
AA01 (2_%%) 2 22 |- 3 2 1 3 (-] 1 |- 1 |-| 2 16 |- 2 1 2 14| 74
Al 1] - 4 - - -] - - - -3 -] - - 119
AAB] 2 | - | 2 - -1 -1 - - - -1 -1 - BE
alapolf 6 | 3 |28 6 -l - - - 1| % 5| - 5 | 10| 349
gAB02 1 - 8 4 - 1 - - - 2 - - - - 1|27
AGO1| 4 - 14 (181,?%) 1 2 3 - - 1 8 - - - 2|72
A0l 1 - - 2 1 - (0:,/0) - - - 2 1 - - 4| 24
%%l 17 | 25 | 332 12 % | 60 | 12 2 T o | 3 | 1 | % TRIE
- °F 84007 ARl 7El®2 HAAR] BIE=E HUIRE A of 15% HEwro] AFsiA EREe A
o2 ATHE
% 16 1A01 E723
TP (True Positive) | FN (False Negative) | FP (False positive)
|
A}z]
A 1A 1AL
R [AO1 ED02
¥ 17 AA0]1 EF47
TP (True Positive) | FN (False Negative) | FP (False positive)
I
AR )
Az AAOL ~AAOL AGOL
o Sk AAQ1 BCO2 AAO1
®) A'sd FFAH2E AT BRI BFAA AL
- B BRAAE AR S8 PHEAO S R, BREoF BARA U T B §) A
olE gl #F ofFg Aol EFAA 11, A FHE A AR tlolEle] oF 20% HEH =
Ao FEOR TS Rold F WA 54 B, AA, WAk AR/t 2AS 5
B LFAA 292 ARG,
- A FHOAE A, BY BF AP UAN@TIA ABE & e 24, AY o
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E 18 1AdE #FAR BEFAA
71| 312 A
171 7-0](AA0D), BIHIRHAAO2), AIZ1(AA03), AHAIEHAA0L), ZRHAAOS), HEo](AA0G), A 2 3&
AS2 [FRAA07), AAE-STHAA0S), AAAN 2 TR N(AA09), 2JAFHHABOD, Z2Az] 22/(AB02), &
&5 R UIACOD, #A3 2 SRAD0D, 2 2 ZekxE 5(AD02), 74 WHAE0D, FFAF0D), Hl
0] 712)(AG0D), oto] == -(AGO2), Ae @ 2 F2I(AG03), TFA(AHOD), A 4(AH02), F=E=(AI0D
B4 AAAZHBAOD, £FAEIBBOD, oFMBCOD, 34FBC2), 77 RAKBCO3), /AN
' (BCO4), AAAE(BCO5), &7 L 71 E|BCO6), Aut7y D EAHBDOL), 7H-El/A D h(BD02)
TG AHCA0D), oFo] 28 AAHCA02), A2(CA03), Zui(CAND), -F/2~E=(CA05), £.2|Hi(CA06),
CAIE  |[gnlo]=(CA0T), & AF(CBOD, BF5/471/A2(CB02), 7F=/3HF(CB03), HZARKCCOD, Eol&¢
/2% (CDOD), o}Fo}2]$(CD02), =o]El(CE0D), :=HHCFOD, S2HA(CF02), 2% ZA|(CG0D, =4
(CG02)
F-71(DA0D), A2HAE7I(DA02), RHEIE = o EF(DA03), A=/18/HFDA0Y), Fola] L =H
D3 [71(DA05), #Z7]7HDA06), AAITHDA0?), SEDA08), =z 2 7k Z=FE(DB0D, WE#d 2
[d&  @AAIHDB02), AHEEol(DCOD, <t 2 FHEMNDC2), H% 3ADCO3), 3A% A7HDDOD), ¥
A=A Y E(DD02), 7 717HDE0D, 7] ¥ X4~DE02)
olutE @ WYy HIEAOD, 8 ZIHEA02), FHS(EA03), HBHEBOD), AFZHECOD), EAHEC02), &
EHEC03), ¥% 2 SEZAECH), 23|43 WEEDOD, A% AZEED02), & 2|¥HEE0D),
E A SAHEROD, A& WA 2 ulekER02), #/31E(EF03), wEthal/7FaEGOD, B3EG), =
S (BAARFEREEHD, Ag/E5/27EHD), FHEOD, FAE0), FE0I), FEEOD
°T BIAHEID, EFJEKOD, At ZFEELOD, EA OFFEMOD), ulLALQlEATRHEM02), okt 1
SHEM03), oFF EZEOI(EMMY), FAPH-EEAHFAHENID, T4 AME(EN02), AEt/7H2F
(EN03), 3233 52HEN04), 51 E/Z2](EN05)
Fa%  [XHFAOD, ®2(FBOD, AsHE(FC01), 71xHFDOD), H187)1(FE0D, L Exto]/zA--AFFR0D), #i(FGOD),
& R 7&F S(FHOD
GAA [ FE/3H=(GA0D, 1I/A(GA02), ZHH(GBOD, 54+/<15(GB02), 2H<&/%4AGC0D, AlZ/Z7)(GC02),
7 MRS APHGDOD), =/THGED
HE Aol ARHHACD, HeHehAI(HA02), </2HHB0D), &/the](HB02)
L2557 /Tor%/%”i".(IAOD, AT B A2, BAHFFAA03), AB/A7111A04), 71dBIIA05), FIHIACG),
I A1 2HIBOD), 23/S-2H(B02), HZHIB03), ZE8HIB04), AITHIBOS), £=th(B06), 43FHIBO7), Ath A=
o =(1B08)
e A7) B AAROAD, bR e EUA0), S #E BEUA0, AHTEFEIAN, <b71F
' (JA05)
KA ZHOFA(KAOD), 319kol(KA02), EE(KA03), =i171(KA0H), M(KA05), Z(KB0D), HHKB02), /Y

(KBO3)
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- A2 s BFAR BRAAE 7R R At Bl Fd 9 A8 U S 235k
AR BFAAES A2

- B BFAAE A4 o] FHHS F AL AAE AAES RS AQAr}F AH(scene)S
TFET A0I7te] BEAGS. B33 AlRlolg BH oz B o Ax T Ru= AW ggle] EAo] T
sttty AR, EARA, AAAE, A UE, FEAS, AEEE 5 S A5

- A A5 AlEsE A AR EAL AEstele Ao A7 o] ElE o] AEsd A
< FT AYES FYG e dE Y e 3249 Y TRY AdEEe gYds IS AE
A B4k Aodle dAIZE RS-
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£ 19 HF #A3JAH EFAA
iz A al
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IALR BRAAE Aol EAo] A ©@1l A, o= A oMy g 73k dukzel A,
Az EA 2 dubzo] EAo] E5tE 4l REE z3ely (3 2D). A Y] EAo] FeAY
A2 EXF kAl EAo] EdtH Ao = MR AA 5 A = oF 4%, E 25 B

A ZHba0l), AE3EAF(ca05), HEFTABEHch03) S #

i, alg(iall), 272 &2)(@b0D, A

A9 Ego] A3 FHYE & T+ U5
=21 A9H SA4E 717 AR EFA
ZHe el Al(scene)
A oa w og |S¥@OD DA FA@OD, HAEER), A 2 A} @c0D), FHaco), 43 W
CETL R R B GdoD*
B 4% AN A Hba0D*, 43 7Hbb0D*, - Fbb02), AH77HAIbb03), EAFE(DOD*
o7} EHol(ca0l)**, AL Z4AE](cad2)*, Z%a}7])(ca0d)*, A2U2x7(ca0d)**, AE3HE A
C AY &% | F(cald)**, FUIFACHD*, 2Z=HTcb0*, HAFZABTHHOY*, SBBEZR
(ccOD**
D =3 w o= AR 71 G E(da0D*, F5(da02)**, 1A= F dohr]&(da0d)™, AEF = © A THE
IR (dboD), 9] 28 2(db02), SAHdb03)
AEZ Heall), AEWHeald2), 87 FHea03)*, ~7tolekd(eadd)*, B3l I EYolE
E. EAZ%  |(eb0D*, ATaAZE(ec0D), T2 AZ(ed), B#F P thaled2), F& 2 =A3H

(ee0D), EFRI(eg0D), ©F3(eh0D**, =A| A E(ei0D)

AZ2Hfa0l), W 2~(b01), 712k D A& (fc0D), S E(fc02), B3 7)(Ed0]), L Enlo] 2 =}
A7)(Ee0D), HAEEOD), 2FerhE(FgOD)

sl=(gall), 4Hga02), =#171(ga03), 7Hgb01), ultHgh02), 2Hgc0l), & % 4AH =(gc02),
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H AgE Alzzhee g @A A (ha0b), 919+ 2 -Z(hb0D)

(a0, f2 81 alg WHG@02*, 2 51 AAHia03)*, 71¢kg 51 S -HEOD*, =
L @a38d5= |7H 31 &33002, 24 51 IFESUFb03)*™, A7kei(b04)*, Bic0D*™™, A5 3 AHi

c02)**
J. 5= ZFolA|(a0l), 12eke](a02), 5=(a03), E3271(b0D), A 2 2L3(jc0l)
K Ax Qb eHkaOD, 71 dHl 2 AeA 2Ekb0D
L &4 9 HAY 2| £4(a0D), A3 A 2(0b01)
M. 7€} 5 olge F5(maol)
o AYA EAQT dubd EAo] E3kE A, Y AYH EAo] A A
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. A 2: CNNS 283 g9 719t o|m|A] E/E2F /L
(1) Inception v3 2&-& AFH3}] 4% E4 dHolg A 5

h oW 2=

- oA gpElE Fofdtes A2 F4 ol Al FE¥ R AL HrtE ddl #f T8
3 AN B AFoa ARREE AR Z 168,216710]H, o] 712 60% HolHE Egold w

AN ARSI =T, 60%Cl et oF 109Hde] ARlell dRAEUA 2hEE Fofste] FH tlolH
A& T AL e ofEe 3.

- B A AE & E}‘@‘“/‘Q tolHE Algsle] 2dS wtEy RS A2 HolElAld] A&
st 2AEo 2 gds s & ARG BF W(semi-supervised classification methods)S
A543 S(Triguero et al 2015; Gu, Y., Leroy, G., 2019). o] w2 ghdllo] Habx]=] ko oo
tlolEle} Agfe] ghilo] Batd dlo|EE rNle g T dolH A& vHe uf A3e Pl &
AFNME HA 60% sNSsh= Edleld HolEl & oF 5% HlolHol| ¢Fo =2 hills Fojst
ds FAAN7LL, FHE EES 2R Edold tlojEld] A&dte] SpiE AFoE oL E

I9e Asoz Fojg gl tis] 450 true, falseE A8 false® FAE AR 24l
FA8L, o] Ao m Eoly HolE] A&Forn IS FRlst FH Holy Al

B3l ST7HAA Uk

0

O

o o

(th =4 dlolg Al 75 3H

- AbA sk5E Inception v3 EE-S 1,000719] Az Ak AAE A4 £ AL T g
& WS AFAEe] Aol AAG ARKS EFTE o) V€ 2dS g2 8 A
Eo] AdE EFEA Xt A7 SIS, ol AR &<5H Inception v3 222 3
Aol gt= &4 dlolg Alo] ofUw, oj=ellx] sEE =t #FeAie] EAS 2T A
b oldl aAntolol AAE tigRlTol|A o] Folxl #F & 2

& o8 A& AAE Inception v3 E2S AEASH-S.

A BFAAE Mdstr] 93 A G2 BFEF 6 g ERAAE MEeds. olE Ay
EﬂolH AL FRBIRA, FFAR BRAA 2 T dolE AMS 4 9 B &

il

- Inception v3 =g Zﬂt%% el F 168,216%+2] o|w|A] ©lo|ElE training 60%, validation 20%,
testing 20%% ElolEE Wrile. &9 TlolE Al FolA AEHS I & FHH 2do] & o5
S A 1 ASS Hrkskar, old ZASke] 9 HlojE Al E%‘ra?}ﬂ #1304 training2] 20%

£ validation H|oJE]Z ARE-Ste] Rdl A% H7lo AREE.

Original set

Training Validation Testing

60% 20% 20%

19 20 training-testing ©lo]€] Al



- &4 dolg Al 7= dAle 2d Aes FHATI7] Y8l 1
oJE{(training data) & WH AWMEHH 5% o|F|A= 2
H 500 R dn] & doly Als 75T olE AFoE BRF B
7, 2007, 3008e.2 F dlojE] AlY o|nA] £E HIHom sHIHA AISEE st
=7 80% o3l HE T4 dlolg] Ale T3

f

ET Ho|E4 75 B Inception V3 22 TjZ a3 ChA
A8 24 GojEl :
‘ ??!E":'_ alct Sﬂé’k I Inception V3 model |
l [ : R
: ; 14 223 GOjEA | Inception V3 £ 122
Flickr Data 168,216 & SHEID2]E 1008(% 82878 | 1

23} =2 GlO[E 4 |
716221 2008(F 15.873%) |

e Bl

e e
training data : 60%

e ——
validation data : 20%
test data : 20%

33 22 GoE [
- 7| 02| € 2008 15,5308) |

Data augmentation |

l

—
5 B9 HH |

ISEELLEE | |
7t 22l 3008 22,3843) |

a9 21 4 HolH Al & 3y 58%

& 23 Fd oy Al 7= Al AR HolH B A=

&d Holg A 7& NE 13 2} 3} 47}
R(scene) & 9170 767 7971 7571 7570
A AR 5 c0a 100 200% 2007 300%
(FA A ) © (8,287%) (15,8737%h (15,5307 (22,3847

A AEFE Zd dlo|H 4 dolH 4 do|H

Zd folg Al ¢ dlo]H

N % °|H| A& T2 20% + T2 40% + T2 60% +
A e el | 0 Then | Gee | aew
A= 66.99% 70.39% 79.53% 84.23% =
A= AL A8 %4 dojd 4 dolH 4 dol 4 dojH
AHE-3E EolE 10% 10% 20% 20% B

A WA, £ dolE F AW BEID 5% o|AS £F ehdsta WA ol E FEdho]

AE 9 oy Ae 753 2488 2dS T4 dolE 10%Dl -&stal, &g tlelg ] o

WA, 13 24 dloje] Moz md AEAsL, ol training data 10%@)e] 23 ojn)x] 2

=g gelekalal, training set 10%(2)2] o|vA] EFAHAE &5t 4 Holg A< 4
Hegh 11 A3} 22 E- doly Ale] T34,

} 2 olE Aoz AEAT e training data 20%(Dol AT, olvlA] B
Adk= 32 4 HolH Ae 7Eeke o 281,

F &4 oy Moz FHE 2dE training set 20%(2)°] A8k, H=r} 80%

S training set 20%(2)9] ERAIE HTH R 43 T HolH ME Hebsh=

o1l e SHelst

o 5%,

9 dolE Ae TET 1 18l AZORE 0, 7 N9 54 B G Yt DS
£9 dole o2 AEHHom, BaA AA AL AGSIET Ao S tehls Deu



[e)

= ZohA 4 HolH *ia
A& ELE’\?‘#]ELE‘ ’i’ﬂﬂ

FAHES SH9e

| gl== A8 Fd elolg Ale)
Aok AR T delE el 2 S

A& S5 °—‘741Jr Shol =eHdetA AAH = 497 A YA, 4 dolE s ?L%%}
= o AR RE3 ojuAE TEES T8 Hed oA, LFs] oinid Alle 7
T oolgle &EmalD)” AE vhso] 2PlE 2oFU(Td 22). 2l 4 FAAM= B7 ol
+ FEHma0D) WE Fohst] FR7F o2l ARE & Ao F = AFH mdE 1SS
AT 2 GrlellAe malle 3 AEd 2de H2E volgd] A&ste] mallz L7E A
A& AAsL, HFZHOoE mallE AT AFH 2dE H2E bojE((madl Aol Al7d v
A Elole)el #Hgete] mHlo] s BUIek olF 8 malle Asta Y des BUIsE
=&

LAl s
ot g:__

[

| FRVRTRT DU S ORI 120
TG i | T

a8 22 BR olgl® &Emade] dA: (@ vtEE AR, (b) 9frgls AR,
(© AA717] g A, (@) F5 /\VJ
() B BRAAE £ DB 7%
O HolgHlo] s TxE
- R Ao] BEE NS HolE @ BA Az go|Ht Holeuo)|2E Al Ageele. Hol

Eujo] 2~ T2 &= Oracled| A A Fshes 2 &
18

2 T2 39l MySQLS AME-ES. AT b

[}

o] H|o]29] ER_Diagrame 13 2304 &<l

1 flickrworld
ID IMT
@ userlD VARCHAR{20)
|atitude YARCHAR{20)
#longitude vV ARCHAR(20)
“ takentime DATET IME

pictureURL VARCHAR {2000}
+ title VARCH AR {5000}
b tags VARCHAR{S000)

TN S

-

| korea_user -
userID VARCHAR{20)

TR INT

 Mation VARCHAR{150)

> ownerLocation VARCHAR{300)

-
] usertrajectory -

userlD YARCHAR(20)
= maxD country VARCHAR{300)

ID INT

s maxDnum IN

< classificat
maxKcountry VARCHAR {300}

pictureur!
S maxinum INT
> maxFoountry W ARCHAR{Z00)
s maxnum IMNT
[

“imagelD WARCHAR{SO)

< userID VARCHAR{20)
+ latitude WARCHAR{20)
longitude V ARCHAR (20}
“ takentime DATET IME
» pictureURL WARCHAR{2000)
 title WARCH AR {5000}
tags WARCH AR {S000)

] imagecategories ¥
categoryID VARCHAR(S)
detsil VARCH AR {300}

>
F
|
|
v 3

on VARCHAR{10)
W ARCHAR (2000}
>

-
# categoryID WARCHAR(S)

imagell VARCHAR{S5)
»

19 23 AT dlolgjwjo]~2] ER_Diagram



- Z HolE2 TI=E, gl flickrel d2=d 357 dlolE(flickrkorea), =W AH§-ARS] dolH
(koreauser), 3= flickr AF&Ae] ANA Z=7 dlolE(flickrworld). #3372 EFo] & ALgA}
o] EYHEY dolH(Usertrajectory), #3714 Arxl Ho]H(travelerimage), HFAR 747
(Imagecategories), ol AR&-g+ Hl o] E}Al(trainingse) .

@ dlolEueo] 2 A% EHolE
- ol A flickroll YZ2=9 A= ¢ o]E(flickrkorea, 284,09471)
* ID : primary key
+ userlD, longitude, latitude, takentime, pictureURL, title, tags
D27 AT AREAR ofol, AR HYF A=, AR ZF LA, AR URL, AlE, Bl

161 ® select * from flickrkorea;

<
| ResultGrid | HH 4% Fiter Raws:| | Edt: E&) B B | Export/mport: B Hig) | wrep CeliContent: & | Fetch roves: By
jin] userID latitude longitude takentime pictureURL title tags
'1 100004405@M07  36,102258 128416623  2014-07-14 14:4400  https: /ffarm4. staticflickr.com/3896/146740808...  korea, southkorea, seo... #korea #so
12 100403576@MN0T7  37.417942 126685475  2016-01-09 20:34:00  https://farm2. staticflickr.com/1454/241605759,..  instagramapp, square, ... http:/ftw.og
3 100636250@M07  37.534405 126.991333 2014-03-06 14:09:00  https:/ffarm4.staticflickr.com/3032/129780038...
|4 100803011@MN08 36,6345 127468166  2013-01-01 16:12:00  htips: /ffarm3.staticflickr.com/2814/958503641...
|5 100803011@M08 36615619  127.47255 2013-03-26 18:12:00  https://farmé, staticflickr .com/5460/969816544.. .
|6 100803011@MN08  36.637666 127.488833 2013-04-04 20:05:00  https:/ffarmé, staticflickr.com [5453/355730945...
|7 100803011@M08 36.632311 127456846 2013-04-22 19:30:00  https:/ffarm4.staticflickr.com/3597/969421895...  artespresso, originalfilt...
8 100803011@N08  36.625274 127430832 2013-05-04 20:50:00  https://farmé.staticfickr.com/5484/969814821... 52aplace, originalfilter, ... 52

£ 100803011@N0S  36.645098  127.494648  2013-06-08 13:16:00  https://farma.staticflickr.com/3716/969491035...  able703, originalfilter, fl...
10 100803011@N08  36.607212  127.467005 2013-06-09 13:17:00  hitps://farm4. staticflickr. com/3800/962489976. ..

|11 100803011@N08  35.414326  127.378487  2013-07-2519:09:00  https://farmé. staticflickr . com/5345/969812380...

12 100803011@NDS  36.856256  127.849841  2013-08-15 14:43:00  https://farma.staticflickr,com/7366/358206172...

|13 100803011@NOE  36.350697 127.377289  2013-08-29 22:32:00  https://farmd. staticflickr.com/3676/963027847. .

|14 100803011@ND8  36.9994987 12744124  2013-08-25 10:32:00  hitps://farma. staticflickr com/7329/958782653... jejuisland,

a9 24 sl A flickrel] 4EE=H AEY tlolH

- 3 AFEAL2] dlo]E{(korea_user, 560971)
* userlD : E¢7] A& AHEAL ofeld] [ primary key
« TR : 334 o5 (F334(1), AF2K0)
+ Nation : EHAED] A4S 53 43 77}

+ ownerLocation : AH&A7} =3 93]

18 » select * from korea_user

<

| Result Grid | {] 4% Fiter Roves: | edt: ) B
userlD TR Mation ownerLocation

[ » | 100004405@MN07 0 South Korea  Waegwan, South Korea
100023975@MN03 1 UK Cambridge, MA
100029763@MN02 O South Kores  Seoul, United Kingdom
100030571@N02 O South Korea  ~
100063617@N06 1 usA Overland Park
100083504@N07 O SouthKorea =~
100142742@N08 O South orea
100152465@N08 0 South Korea =~
100156064@MN08 1 France ~
100167243@N07 1 Romania ~
100131140@N02 1 Malaysia iF
10018191@N03 4 UK Gateshead, UK
100185488@N02 O South Korea  w~
100185863@N03 1 Australia o

a9 25 = AHgARe] H|olE

- Sy AREARY] vRAE gl 7] 3R] AAMAl 228 dlolE(flickrworld, 2,281,8037)
* ID : primary key
+ userlD, longitude, latitude, taken_time, picture_url, tags, title
D EYA AE AREA ofold, AR HYF B, AR ZF DA, AR URL, Bl Al



192 ¢ select * from flickrworld;

193

<

[H 4% Fiter Rows: || edt: i E

is} userlD latitude longitude

b1 115436055@N05  37.566436  126.972126
12 115436055@N05  37.546499  126.985387
3 115714307@N08  32.748291 -97.092667
14 115714307@N08  32.746761 -97.092537
5 118714307@N08 32748211 -97.092828
|6 115714307@N08  32.747811 -97.092803
7 118714307@N08  32.747305 -97.052681
|8 118714307@N08  32.747500  -97.053170
E 118714307@N08  32.746655 -97.093270
10 118714307@N08  32.747622 -97.092462
11 118714307@N08 32747925 -57.052925
12 115714307@N08  32.746283 -97.092623
13 118714307@N08  32.748622 -97.053025
14 118714307@N08  32.748413 -97.091095

takentime

2015-10-05 13:29:35
2015-01-09 17:09:20
2017-04-09 16:38:30
2017-04-08 16:37:42
2017-04-09 16:04.02
2017-04-09 15:50:36
2017-04-09 13:55:20
2017-04-09 13:06:29
2017-04-09 12:32:09
2017-04-09 11:57:52
2017-0409 11:29:11
2017-04-05 11:06:17
2017-04-09 11:02:45
2017-04-09 09:38:31

pictureur!
https: //farm1.staticflickr.com//594/2233311454...
https: {/farm$.staticflickr.com/8675/159841674...
https: {/farm8. staticflickr.com[7352/471202847...
https: f/farmg, staticflickr.com/7893/471202824, ..
https: /ffarm8. staticflickr.com/7889/463967262...
https: {/farm8 . staticflickr.com/7867/46 3967256, ..
https: /ffarm&.staticflickr.com/7875/463967247. ..
https: //farm8.staticflickr.com/7843/463967237. ..
https: //farm8. staticflickr.com [7363/40 1554945, ..
https: {/farmg . staticflickr.com/7806/40 15542 18, ..
https: //farm8.staticflickr.com/7810/401554891...
https: {/farm8. staticflickr.com/7360/46 2063058, ..
https: /ffarm&. staticflickr.com /78 19/471202593...
https: //farm8, staticflickr.com/7830/470677955....

=4 | Bportfimport: B § | Wrap Cell Content: B | Fetch rows:

title

=R N N = = N ]

tags
b'PAD50374 xebxadxbixebxadnbs'
b'The sunset’
b'IMG_5108"
b'IMG_5105"
b'IMG_5097
b'IMG_5094"
b'IMG_5084'
b'IMG_5064'
BIMG_5044"
b'IMG_5034
b'IMG_5017
bIMG_4972'
b'IMG_4365"
b'IMG_4360"

% 26 3 flickr AHEA

AMA 2= g o] E(Flickr_world)

- #37 ERo] &89 A8Ae] EAER Ho|H (usertrajectory, 5,38471)
+ userid: E&]7A AF AREAF otolt] [ primary key

+ maxDcountry, maxDnum : &3 2F=3} A F
+ maxKcountry, maxKnum : Zt} W&z}
+ maxFcountry, maxFnum, : 4 &3}

b |100004405@M07  South Korea
100023975@MN03  Canada
100029768@M02  South Korea
100030571@N02  South Korea

100083504@N07  South Korea
100142742@MN08  South Korea
100152465@MN08  South Korea
100156064@MN08  France
100167245@N07  Romania
100181140@M02  Malaysia

100185438@MN02  South Korea
100185863@N03  Australia

£
! Result Grid | HH 4% Fiter Rows: |:|| Edit: |Eé|

userlD maxDoountry  maxDnum

I
:
158
4

100063617@MN06  United States 81

295
52
438

10018151@N0g United Kingdom 838

100208196 @N07  United States 738

48 e  select * from usertrajectory;

Q%

2 Q%

2 9%

i | Exportimport: {8 | wrap Call Con

maxkoountry maxknum  maxFcountry maxFrum
South Korea 2 South Korea 1
Canada 10 Canada 1
South Korea 1328 South Korea 2
South Korea 4 South Korea 1
United States 12 United States/fChina 2
South Korea 5 South Korea 1
South Kores 22 South Korea 1
South Korea 6 South Korea 1
France 45 South Korea 2
United Kingdom 88 Metherlands 4
Malaysia 3 Malaysia//South Korea 1
United Kingdo... 303 United Kingdom [
South Korea 10 South Korea 1
Australia 9% Australia 5
United States 271 United States//Ger... 2

a9 27 BRA ERo) B8H AEAe] 2z HolE]

- @332 AR dlo]EAl (travelerimage, 168,54571)
* ID : Flickr_korea EJo]E-ollA =% ID / primary key
+ imagelD : Etlo] AR ofn|A ¢ 3L (ex) HOH0001.jpg)

* Classification : A& =% inception-v3o.2 73 7He] 4

* pictureurl : #FFAo] R =3 AR url




185 ® select * from travelerimage;

<

Result Grid | T 43 Fiter Rows: |edt: g By B | Bxport/import:
D imageID dassification  pictureur]

b (172998 HOHOOOljpg  db02 hittps: /ffarm 1. staticfickr. com/634/2233311454, ..
1173000 HOHOO10.jpg ab01 https: //farm5.staticfickr.com/4889/311138110...
1173001  HOHO100.jpg da01 https: //farm L.staticfickr.com/727/3312545652. ..
1173002 HOH1000.jpg ac2 https: //farmé.staticfickr.com/5323/174150699. .,
1173003 HOH108107.jpg  ia03 https://farm3. staticfickr com/8583/160572296. ..
1173004 HOH37874jpg  gbd2 https: //farms. staticfickr.com/4828/456262919. .,
1173005 HOH37875.jpg gal3 https://farm5.staticfiickr.com /4807/324775180....
|173006 HOH37876.jpg gal3 https://farm5.staticfickr.com/4325/454370478. ..
1173007 HOH3I7877.pg db03 https: //farm5. staticfickr.com /489245626 2855. .,
1173008 HOH37878.Jpg  kbo1 https: //farm5.staticfickr.com/4825/44532626 1.,

173009 HOH37879.jpg db03 https: /ffarm5,staticfickr. com/4910/454370427. ..

a9 28 w334 AR HlolHAl

- BWPAA B FA| Al(Image_categories, 7571)
+ categorylD : A Z=(ID) / primary key
* detail : FFAR EFAA ] AT

11 » select * from imagecategories

<

| ResultGrid | HH 4% Fiter Rowes: |:|i Ed|
categoryID  detail

'y [aa01 ]
abd1 ZHEY
ab02 OFHE &
acdl o
acl? =F
ad01 FHHLfS
ba01 MEAE
bb01 7t
bbo2 HEWF
bb03 T
be01 ZEHE
cadl ExiEs]
cal2 winterSports
cal3 EI5H7|
cal4 A EIRIE
cals HET=HE
cho1 FOzE
choz 2==0d

19 29 WFAR EFAA TlolE oA

- @33 Azl &9 dlold Al(trainingset, 22,49071)
+ categorylD : 7}e|a8] Z=(D)
* imagelD : E#o|d Al o|w]A] o]& / primary key

122 ® select ¥ from trainingset;

<

Resuft Grid | £ 4% Fiter Rows:

categoryIlD  imagelD

b 3301 Flickr_aa01 (1).jpg
3all Flickr_za01 (10).jpa
a1 Flickr_sa01 {100).jpg
gall Flickr_aa01 (101).jpg
aall Flickr_zsa01 (102).jpg
a0l Flickr_za01 (103).jpg
3all Flickr_za01 (104).jpg

79 30 &9 HolE A



(2) Inception v3 2d A&H

19
- Y92 AFATY & HokolA WA T2 wmEA FAsta Jlom, HrE B, 1}01‘01 A
g, 223l 404 Y o ZopllA Hold AAE HAFIUE. 53] oJW|A F{image
classification) #-oFollA EA olnXES Fo|X FlH|1g 2 AFsHA EFFow 1 =0 s
BolFa de{LeCun et al, 2015). HeEld #AAA oA 7 A= o
H, o] g&2 vlud g AZ Yol & AEEE RdS 758 F
okoll A e AHEHE WHYRawat & Wang, 2017). #o] 5—}%% /\}%o}”d % %—r 1 Q%
= Al&FSh= Aol opbd Sk JHE* = B8] wfjZol AE AE U+
H HldoA Aol S5 Al FdE mdolgtn s, AW FHY mde BR }u}

[l‘
r_>i

1
o

“ o 8 =
:ln oxl r_>.i r°“

sh= dlolEl A AR Feje] dipt= WA v oy MM FEE

g—%ﬂom =d9)(Pan & Yang, 2009). Wb olef @ R FAslEE o
asog gEFor o FHe 9t RUEL HEde BEIM, YEAOZ Aleet,
VGGNet, GoogLeNet(Inception), ResNet 5©] 1-e(Krizhevsky et al., 2012; Simonyan & Zisserman,
2014; He et al., 2016).

- Fine-tuningel = o1 Wlo] glon, dlojel Ale| =r)sh AbH FH

AEE 183t fine-tuningS AA3t= Aol F5. dE E9f, Hleo

HOl‘

wdo] HojE] Azt fA}
18] Ao 27)E =28 AR

As 2o ole AT fA40] Aol gl AS Al HolEE ATl ERae e A
g Zlo] 8. oln) AW Ed mue] Txo MetrHEe BF 2Ask] AR Adshs Wy
Q. Wiz dole Aol T Ax Ad $d8 mdel dolE A% fAE} Be A9E

Convolutional base= ItHZ & A cassifieryt A3t &8 F U5 £ AT 8T
flickr dlo]E]= large datasetel] <31, ImageNet tlo]E 9} IH FAMIS 7FE. 121y ImageNet
< AE-EE Inception v3 RS IR &8 AP, o AFo AS5EOY 553 A T
Y EAQS AR Eipr] wZo] #PAR ERAAES st Ax AEHArain the entire
modeDsioF & Ha4do] U=

Quadrant 1 Quadrant 2
F 9 F Y
Quadrant 1 Quadrant 2 I ﬂ
Large dataset but Large dataset and
differentfrompre-]  similar to the pre - -
trained model’s trained madel's i Train some layer and
: rain the entire model F s
dataset dataset other frozen
Quadrant 3 Quadrant 4
Quadrant 3 Quadrant 4
Small dataset and Small dataset and
different from pre similar ta the pre
trained model’s trained model’s - -
dataset dataset Train some layer and Freeze the
AV QYIerTeazen convolutional base

1% 31 ulA] ZA(fine-tuning) #3



(WP 29 A5ede 9% 1Has

(@ data augmentation

augmentation-& input ©JF]x|of] ¢kl MEFS Fo] NZL olu|zAE THEY U= 7|HY. °E F
3 Algkd ol &g FME & U5 o R gy diitE dolEVt a7 E=d 4l
g g

oA & 4 Qe HolHE AFE A9 B8 augmentation 7)%S Egale] o9} e F
ol F& TAE '3H€§ Y& augmentationS keras golHz oA AFde=
ImageDataGenerator Z#j 25 &8st 78 F A

ImageDataGenerator 7} ﬂ]f;o = augmentation *oll= 3, & fﬂ 7t2 AR, 9 - ok H37,
W7l 24, 5 287] 5] Aw ol omAdA e JAS 27 2 EFO0 R olFAYIHE

5 QIzke) ol 2L oA WYl AT Held mde A 01 HAe] B WEe] Fe
M F AAS] HEe] YR ofm Aok e RS om AR AN B
oA AN WA F R ATl A, W] 24 Em L

G B AEAR. o] FAE Jbg BEHOE SR WH ohle} B AT HAN THE =4
ofid Aol HTF WAL, F Sol, ‘9l o MY T AST A Sh@OD’ o) =
A AR50 a1} ol HuA QEFI} WA 7PsAo] ol 0|9} o] HlolE] Ae] 54
Tste] ofele] @G} e 57HA WAL MUgS. data augmentations] AHE TEE E 24
o 2.

ool Hal 5 tols &g AAaAck & E Sol, %M AFW 571 WAL ol gdle] S)E
golee] 3ol Dehs ke F7MAA A%, 571K B4 F A B olgste] Az Holy
£ 44 2

rir

¥ 24 ImageDataGeneratorol] A&-% w}2}hv] g

datagen = ImageDataGenerator(
rotation_range = 10,  #3]A
shear_range = 0.15, #=9g|7]
zoom_range = 0.15, #3)
horizontal_flip = True, #7}2 H37]
brightness_range = (0.5, 1.5), #8}7] =4

19 32 data augmentation &g dAl((a) Y&, (b) i, © I, @ ¥ 24, (e &5 AR

@ stol¥ velu)E F4 (hyperparameter tuning)
- stol¥ depvlEE B YA AREe seirEele 2] 2AY A4 AT Ay A

A FE= S 9u)sh g F 2 Z learning rate, step, optimizer, batch size o] $1S. o]®ul o}



Ug waled 29e 7Y W A8AE A Agaor st ol 49 Bed olf mEE
stolsl steprlEela §8. soln weHE Adeln AAXE HHel gl EASA UL
b Aol E4ol sl HHHE @ Solrke FAo] Basti ol slol¥ weiny Fid

oz} #E.

(T =2 AFAAA

inceptionV3 2d-g AEAT of7|ex = 1Y 333 22 ATH FAHL S =) AA vein)

EE Aulo]EE ®rt ofue} softmax layerE £ Aol 9A 75702 Aol tigh FE4S vE3)

=5 2ds HAsgh

B dAFolMe 2ol HA3E Setu|EE 7] 98 o W] AEd AHES AX 2d Eo]
HAo A HEE S5 step HS 2= Ao T2 A= stepe I A FHoverfitting) S

3tal Y& AL stepe A2 Hunderfitting)- E35H7] W&,

ol T

Sl earlystoppinge EA] 2813} o]d 2RIE9] £ARS vustd] s5e HEE AFS AAS)

71 dE S0l N+HIHATE N+10HA7FA o] T I oA

= =

Sagd, 8458 15 NHA ssAHE 2dS E8Es AY. &, early stoppinge ¢ &
4 345 AAg F validation set] cost7t AEHOE 25 A9 227] AA AHE Zd<
I JHE E8se A

kA Awdst Jidel W= earlystoppinge] 7d-$- cost function®] Eszo] 7Asitirt SvlekeE FE
2 O8AE A g95oz & 5 3g B AFNME earlystoppinge A&t o, =
g9 5474 validation®] cost7} ZH4stty} SVl BEEE 4R UER AR AEA A9E YA
B o] cost TfzolA EAGke] sttt YAMAE EES Holr]d early stoppings &
FHog AHEsl7] IFEQUS. webA early stoppingd] MdS gt FEF B step ATE
28 FH3 I A cost FOE aHEZE Tgla o]E T AAZ) step M-S A Fe
BAo s AFE 3k

Flickr tourist photo dataset

soses sesee sease 08888 BOSES | SOOEE

v
.
'Y
°
®
e
L]
®
.
@
L ]
L]
L4
L]
L ]
L ]
L
L d
®
Ld
L]
®
L ]
.
L ]
°
L4
.
L]

100 phatos per 75 sconas

Fully Connected

Augmentation:4times
Rotation, Zoomng,

Horizontal Nip, Brightness
Feature Vectors class no. / name

nectes Classification  8a01 food
Softmay - —+  ab01 street food

cal5 hanbok experience

{75 features}
(1024 features) mal1 difficult to classify

[
o
&3
- o)
ol
>
R
S
=il
i
do
ol

I Inception V3 o}7]8l+ fine-tuning



@ 32k &4 dolg A (WE T dlojE A 200 &85 2d AEH

- 757 A EFE golE Ale 200874 Y 33 ™ dlolE A B83le] mdo] Hedds
913l data augmentatione] ZQ3gk A A¥-S zIY3t augmentation HH AP HAHL
£ Fo] ARlE 5 AJAL} 2 wi7tA] ARRlE Y ARJAE IRk A9 olo B3
augmentations &8sl ST ovA Y *& tEA AAHYS w A5 Y "I} A=
Q—O]—B—HE

- ARl o) giel A-EAE o|n A FF HXHOE SHIIHEA F 8 Aol Ass FlEh
Aol DL augmentationS 8344 &2 YE(15.530%) Edold Aoz AAHE Aojxo|H, o
T“’ﬂ *&“51 Ao)2: @~@-2 augmentations 83t ou|x| & 2|4 8uj7tA] 5Y Ed o]

gl THE AYg Aolx @2 A % t‘éi augmentation #t-& “FolsiAl A -gate]

&gk AFH Al AR stolH Y AE S E 259 2.

- Z} Alo) 9] A5 validation Al-S €83l Top 1 accuracy, Top 5 accracy, Recall, Precision, F1

1

Eig
- Ao~ ATy HEl® ¥ 26S HW augmentationd g3t ojmx] FE HRFHow =Y
A AY=Tt ST 9 s YoH BgETt gaske Ae € TS %. E}/\l ‘“E“H o]
n)x] & 2vo| A THi7kA] €4 Aol
TE 8 =9 Aol @Y AYEE BHH fHhdhe As
Aolz=(A ol @) AF =
2 augmentation %82 t}

=
& Hole Ae ;AT F A=

F 25 AEE Aol=EE A &3 stolAuet|g (FE Holg Al A 2004, H2E HolEdl 4

case Augmentation % A 4 | Learning rate Step Batch size | accuracy

@ g Qg 15,530 0.0001 7,000 128 81.8%
@ 29 =7t 30,884 0.0001 15,000 128 86.6%
&) 39 =7k 45,952 0.0001 22,500 128 89.1%
@ 4n) Z7} 60,480 0.0001 25,000 128 90.4%
® 5u) =71 74,919 0.0001 25,000 128 91.0%
©® A(scene) B2 7ol 51,504 0.0001 20,000 128 90.7%
@ 6u 57t 88,866 0.0001 30,000 128 92.9%
™ =7t 102,562 0.0001 30,000 128 91.5%

F 26 AT Aolz=d orA] 7 Al FA=(EFE Heoly Al A 200, A5E dHolHd A8)

case D | case @ | case @ | case @ | case ® | case ® | case @ | case case @

actglfralcy 71.55% | 72.92% | 73.17% | 73.33% | 73.71% | 73.81% | 74.22% | 73.94% | 72.94%

a;FCOlEaSC}/ 90.51% | 91.80% | 91.70% | 91.66% | 91.67% | 91.77% | 91.87% | 91.84% | 91.51%

Recall 74.18% | 75.29% | 75.70% | 75.90% | 76.28% | 76.18% | 76.51% | 76.29% | 75.26%
Precision | 69.36% | 70.68% | 71.63% | 71.30% | 71.81% | 71.97% | 72.14% | 72.12% | 71.05%
F1 score | 71.69% | 72.91% | 73.61% | 73.52% | 73.98% | 74.02% | T4.26% | 74.15% | 73.09%




F 27T A9 GA AW

@ &4 "ol 2 2007,
augmentation -3} k2

+ augmentationg H-E3skA &2 155304<] Ed|
old Ag &gstd 2 AEd HAFE AP

e learning rate=0.0001, step=7000, training
batch=128% 273ty =d AFH 34 W3
)

o SR AYE Tz ©=H 7,000 £
< WHEslE FAoA validation(vaDel £27k
(coste] ¢F 0.620.2 =™ Bdo] b7 e
o AL ¥ & U

« F# oA A= final test accuracy+= 0.818
= 7159

\‘Q\.
— frain e
08 oy
val
L 08
E
“o4
0z
0.0
1.00
ags —— lrain
Loso V@l
&
g2
5085
a
a
o

@ 9 dolg ¥ 20074,
augmentation 2vl =7}

» augmentation 7|HOZ o] A2 HOJEHE F
7vate] F 30,8849 Edold AlS 83t

Cost

g FAL Y. L T e e el
o learning rate=0.0001, step=15000, training o2 S
batch=128% HAsta =i AFd Hge WY | o m—
. o D
. 2Ag-AoE agze] mew 150008 | . e
AL WR3E golA validation(vaDe] A7k | Soe o s b S
(cospo] of 0.422 FH=m melo] obg Ao | oo T
T AL L % YL, /
o FAAANA A final test accuracy:= 0.866 5 : S s, 12 G
= 715%
@ &4 "oy 2 200, _ Cost
augmentation 3ul =7} ;H —— train
+ augmentation 7|2 30,420%2] A2 o] b !
BE F7hslal & 4595249 Edold AL & | & e

g3to] 2d F¥g 7193k

¢ learning rate=0.0001, step=22500, training batch=
1288 AAstn =Y AEd H4& A3

o A ASE gz wEd 225008
s WHESE oA validation(vaDe] <4
(cost)o] ¢F 0.322 E=™ 2ol -y A
o2 AL & T U=

o FHAANA =4H final test accuracy 0.891
£ 75
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o o
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@ =4 "oy A¥ 2004,
augmentation 44 Z7}

e augmentation 7'HO.Z 44,8787%2] A ZE Ho]
HE F715le] % 6048032 Edold AS &
23] e Fds gk

¢ learning rate=0.0001, step=25000, training batch=
1282 MdAsty 23 AEH A4S 19T

o A AR O ze =™ 25,0000 &
dL wEs= Iyl A validation(va)e] <2k
(cost)o] ¢k 0.30.2 $E = o] Qb4 e o)
o2 AE ¥ F U

o EFHAAA =4H final test accuracy+= 0.904
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® =4 dlo]g A4 2004,
augmentation 59} Z7}

o augmentation 7|HO.Z 59,3842 MZ2 Ho
HE F7lsled & 7491449 Efold AS &
|3l 29 FdE AP

¢ learning rate=0.0001, step=25000, training batch=
1282 4Asn 29 AEd HELe 1D

o £2ZF . AT Y To wpE™ 25,0004 &
H-s WHEsE FA 4] validation(vaDe] 4
(cost)o] oF 0.28% rRi=m mdo] by Aol
olE As & F U=

o EHAgoNA == final test accuracy= 0.910
< 718%
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® &4 dlolg 28 2007,
augmentation 7] =7}

» augmentation 7O Z 73,3362 MZL Ho]
HE F7l3te] 3 8886672 Edold s &
f3lo mdl AL 7193

e learning rate=0.0001, step=30000, training batch=
1282 A4ty 2d AEd A4S AP

o A AS T g = wp2™ 30,0004 &
H& ukE3H= 7ol A validation(vae] €27k
(costo] oF 0.230. 2 & =uo] A Abe)
o o] A& ¥ F U

o Fd oA =4 final test accuracy: 0.907
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@ &4 dlolg A 2004,
augmentation 81} =7}

+ augmentation 7|2 = 87,0327¢<] MEE tlo]
EHE F718k % 10256242 Edlold A& &
23] 2d Fds AP

e learning rate=0.0001, step=30000, training batch=
1282 dA4stn 7Y AEd A8 AT

o =27 AT Oy =z w=E 30,0000 &
S WHEsl= FA ol A validation(val) Q] <=2k
(cosol oF 0.22 FH=u 2o] - e
o2 AE ¢ F U

o ¥ FAoA =44 final test accuracy= 0.929
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% ¥= augmentation 274 H-&

* augmentation 7|HO.Z 3597472 NZ2 Ho|
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82 AAsta 24 AEA A4S 21893

o £2ZF AT Yo wE™ 20,000 &
Y& WHESHE FA oA validation(vale] =41
(cost)o] o 0.4= ¥ wdo] b4 ejoll
o2 HE & F U
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@ 421 &4 dlojg A (31 Eduolel Al 300 &43 2y AEd

3 &4 oy Moz gd AN 2o HedFde 9l augmentatione] ELstrh= A
< IRIY5. 43 EFold A2 =d A5 S 913l augmentation &8 opje} A Tt &
AsHs orA o] BHHS At Hulg o B2 AA ARIE EFold Al g 349
ANEY

42F 9 dlolE] AlS &3t AR thE AF oA 7Y Aolx~E AT olH AP &
A2 augmentatione 83t EH Hloly AlY ow|AE %D}”}ﬂ S7MAZEA AR A 3
2k Edlold Aol 74 oJH|AE 68} S7MNZE A M F& AeS Hole AL & 7 A

ojuf ¢} LA 6HiE =7IA FH TlolE Alo] uiNY] wEel| ME AFE siE BoAol
A Aol DL augmentatione 8314 @2 WE(22,3847) o2 YA Ao|2olH, Aol
@~B)1& augmentationg &-g3le] o|mz| F=E 28dA 6ui7tA] 5Y T™ dlolE Alg &3l
FTHS YT AFd A AAG StolHEr Y MEE 7 283 -

2y Aol2e] Ade2 validation Al-S &-83ke] Top 1 accuracy, Top 5 accracy, Recall, Precision, F1
scoreg A3} Ao|2~d ATy} AHulE §F 298 By, augmentation% gg3sle] 3z TrE A
o]z~ @7} Recall& A3 BE ARAA /M 953 AeS o T 22 A3

F 28 474 AFTE Aol 283 stolHuevE (Fd wlolE Al A 3004, HZEdolek] 2-8)

case Augmentation % ARl 4= | Learning rate Step Batch size | &d A=
@ B 15,530 0.0001 7,000 128 85.5%
@ 24 7t 30,884 0.0001 15,000 128 88.8%
8) il S7t 45,952 0.0001 22,500 128 90.7%
@ 49 7t 60,480 0.0001 25,000 128 91.9%
® bul =7} 74,919 0.0001 25,000 128 92.1%

29 43 AFd 22 AgE Ut (9 oy Al - AE 3004, AFETlolet] A8)

case @M case @ case (3 case @ case (B

Top 1 accuracy 73.51% 72.45% 72.78% 72.99% 72.73%

Top 5 accuracy 91.82% 92.00% 91.96% 92.07% 92.00 %

Recall 74.89% 76.13% 76.10% 76.07% 76.31%

Precision 68.58% 69.57% 70.00% 70.36% 70.15%

F1 score 71.59%% 72.70% 72.92% 73.1025% 73.1021%

J
=

@ =4 golg A3 3007
augmentation 83} ¢k

o augmentations H-831A @2 22,3847 EF | 3™ :
ol Mg Tgate] mdl AT HPS AP | S
» learning rate=0.0001, step=10000, training batch= o
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data augmentation 21} &7}
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B E F71ste] & 65,8242 Edold Alg &
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15008 dAstn 7Y AEFA H4& AP

o A7 AHET Y=o wEE 20,0009 &
Y& W= 3o A validation(vaDe] £4%k
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augmentation 41 57}
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g3t =g E%% 2P
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o AN - AYE Tzl w2 2500009 &
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data augmentation 54 7}
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Q) HegE s &83 4= Hr}

- case 49 AEEE Wt o & 71A o 1HE Aol EAEE S $A AgE H7ke= validation
setoll dhte] gHlS Hoidk & Bldk A0S, BF oluAE FHHYE w ofy] A} EFE
oAQ= ARRlel shitel ehdlnt Golof dths EAHC] EA1E validation HFoAE GY 2 7]
o2 B9 J5s WrisANL 9 et EAMS Besy] s FUIE AA AR
Z3e HustHA HASEE gRIsks AYS ¥ Inception v3 B @Y 2 ojn]|x] EF
g of shte] ghillS dSaFA|RE FFEok o|w| A= g Aol o

Jol 7] W&ol & olmA|e) shte epEs ERivke A AV S

A A= d02 AP ERE Pl go02 2EHE S5 true
labels 7|0 2E 9_?:%’-% ZAA T, ARE B db02 Az EY g2 2240] A A=
Z EFE ARG gebA, 2 E79 olPAE LEFE oHAR

= A5E W HoH true label g 71&EC0E mdo] A%S Wrlsta, F7H0 R AR AR 4
Sae HwstaA HAg=E Ilste Ade —?30}&] 9 hiH e A Bt

A
e Tabel | Alel= 3 E(db02) T2(edl) H] 8 7](Fd0D) 5% 2 the(ed0?)
top 1 4%k Z52(gc02) 8174 2Hea03) A= eal2) 7Hgb01)

true label 7]&

TF ®7} Az False False False False
oy 2 o)

FAS B3 True True True True
TIF 7} A3}

Q AFd 29| ojn|x] 7 F¥%= B}

- A% AFd 2 Ane) o A% Bl AA AAe) of 2%l APk of 331924
©F Axma0 -&%om ole} e ) 51048 AT 326824¢] AL HE HolEMOE A
31508, HAE dolEdl 23 ATA R 143l oluAE B 5, A2 2l o}
% w2 AT d3@ Top | 45} S 2892 o) W BRHslen T, 3% BREge

- A 29 AT P@r1E )8 Top 1-accuracy, Top 5-accuracy, F1 scoreE AR&31310H, o]& 9
3 EFqE S ALt X AL, NMPE, SolEF AW EE. 53 d(Confusion matrix)-
A9} o Zo] Aot Frol e B B7rE of go| AHSEHE AEY. EFAEAA &

gale HUHAES AT, AP E, AUES £33 FFS(Accuracy)= A 7 AFo)A 2|
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Eola, AUE(Precision) ASa & AT A EFE &Y. £ AT 2de ogF
ﬂli ERE 540 3= md=E, 2d HUE 3 19 399 = gsIFYx E5E S
Ao AAGE 5oz A3 BPAA BEFAA e ZEZtold, =3 HE %@

]_ ) H
Ao o3t o SH Aol aFe AL} ALEE trade-off FA U5 whebA, AHEH %
= o F2A el 2de] 45 S flal AdEIH L= =3l Fl score
*}%ﬁr}.

0_1_.

ﬁamd

it Pﬂ 1-11 JN i .lX?l
Oll

+
Tl’lle C]aSS ACCU?"(IC)} = TPA TPBJr TPC
TPy +TPpt TP AEgtE s tEpatEpctEcatEcs
A B C
Recall(4) = s
) Al TP, | Egy | Eca M T AR
Predicted
Class B EAB TPB ECB Precision(4) = L
TPy +EgstEcy
C|E E TP
o 2 ¢ Precision x Recall
Flscore= 2X——Mm———
Precision + Recall
I3 34 tsEdx 259

AA012] AA| dlolgfe tigk AA tsZdls EFdES # 329 25 7FAFSE AAN(L )7}
HF ATd 2o o8 AAVIE A ERE AF olgfol, ABIICZAZEA), ABO2AHAE),
ACO1(A3 & zb), ACO2(5=F/), BAO1(RI A7), BBO2(ZE U+, BCOL(EA4), DAO2(H+%), DBO1
AWzEE 9 AAR W), EA2EE 73, GCO3AIE A, IC02AT5 F A, JAM(E=),
JBOI(EI7NE 75+

Hiol] AAOLE oS5 A Foll ABOICZAES2), ABO2HAE), BAOI=AAIA), ABO2(AAE =
2D, BAOL(RI &A1), BCOI(EZEAFE), DA02(H=), DBOIAW=EE 2 HAAIZ WF), GCOLE),
KAOL(RHH/&K), LAOI()o] L EF/E7I% &



X 32 E53E AA(AA0] 7o 2 ZHAE)
CEx;
AR [AB[AB [AC[AC [/ BA [IBB [ BC| DA JDB[-[EA[-[GCTICI-JJAT B e
oo to ez forjo Lo ool el ol el w]le el
A EIEIEEEYTIEIRE 1 4 1 1 1| 2] ]2]2 1,579
Blg losaf o] 2|1 4 0 0 2 0 0 o lal]ol1 292
w112 | 7 (2835 | 0 0 0 0 5 3 0 ol o] o]o 316
%‘f 1 |2 1| 1] 1] [ea| |16]]1 4 2 0 ol 1] ]o]1 730
%(13 1 1/0] 216 2 3 l267] | 1 3 0 ol |3/]1]0 309
/é]
A DA
Aol s]olz2]1]o 1 3 0| [210] | 1 0 1] 2100 o]
DBl g {5122 3 7 101 [402] | o 0ol (4] ]0]o0 550
01
Clhalifo]olo 0 0 1 0 1 0 B3] 1)1 462
2 |s 3|01 1 0 7 1 5 0 1ol o]0 1,092
wlslololole 2 0 6 ) 9 0 ol 1] o]0 212
S 1505 | 373 [ 325 [ 215 [ 220 | | 747 | [ 469 | 1296 | [ 288 1533~ 263 [ 919 | 1322 [ 216 | 153 |~ | 3268
« AST(AA0D): AA| FANA nt=2A E72 & ((1463+31061) / 32682 ) = 99.51

+ TS (AAOD):

A S(AA0D):

AAOLS AAOLZ EHEEA

AAOI=E #

ERe ﬁg ( 1463 / 1579 ) = 92.65

FE & 5 AA AA01Y

& (11463 / 1505 ) =

97.21

- ROC ABE oz UAZS 7|ZF22 Recall-Falloute] ¥W3t= A1213}e 7<), Fallout-S FPR(False
Positive Rate)©. 2, 214 Falsedl dlo|E] FollA =dlo] Truezta =3t )& F, =do] 24
False?l HloJE|E Truegta 2% 73 Zolgta & 4 5. ROCAHES] FH&= 198 Het 24
Recallo] =31 Fall-oute] 22 wdo] £& wdlo]y] o] mdo] AHL 9% 9] mAjgd] 717}
=75 Bdo A5o] Frhal HriEk

Receiver operating characteristic example
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W HE AAE 2o AFx PJrids
O A4 Ag= 7k A
- A% AAE 2do] 7+ T4 dolg A H AT By} A= T 33004 I 4 e HA
HolE] Al 32682742 BE AFE 53 HE ATd wdo Ax AZE Wy} Ang 1153
- HZF Top 1 A== 85.77%, Top 5 AT+ 95.69%°]™ F1 score 0.84%). 19 36 HEF &
¢l ROC AXH =9l
%33 4% ATA mde) 7 £ dojg A ¥ Y= As}
Training Validation Test
Top 1 accuracy 91.9% 79.58% 85.77%
Top 5 accuracy - 92.66% 95.69%
F1-score - 0.7946 0.8485

Fine-tuned model for Test Dataset
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© AEEE N 63.21% w =22 I 05.25%
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- Top 1 A&= #7198 True labelst TruefFalse -5 2l 2A3E &8st EFFEe 75319

AEE NS Pghe 87.59% AUES] Hatgha 83.04%°]™, Fl-score?] Jé?%k.—‘i- 0.84%1.
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FN (False Negative)
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ROA Attractions Number |- Number
of photos | of users
Palace(Gyeonghokgung, Changdeokgung,
Deoksugung), Samcheong-dong, Insa-dong,
Jongno-Gwanghwamun | Cheonggyecheon Stream, city hall, Namdaemun 51,693 1,895
Market, Myeong-dong, Namsan Seoul Tower,
Namsan Seoul Tower, namsangol park
Yongsan War Memoria} of Korea, National Museum of Korea, 5 456 74
Yongsan Family Park ’
Lotte World Lotte World, Lotte World Tower, Seokchon Lake 3,624 149
Ewha Womans University, Ewha Womans University,
Hongdae-Sinchon Sinchon, Yeonnam-dong, Hapjeong Station, Sangsu 1,796 559
Station, Hongdae Station
ﬁ‘;ﬁg’m FISh | Noryangjin Fish Market 1,787 120
Apgujung Garosu-gil 1,414 274
COEX COEX, Bongeunsa Temple 1,299 275
Express Bus Terminal | Express Bus Terminal Station, Central City in Banpo 804 137
Yeouido IFC mall, Hangang Park 762 179
Olympic Park Olympic Park 715 49
Gangnam Station Gangnam Station 531 255
Kyunghee University | Kyunghee University, Peace Hall 487 32
70,368 3,998
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MRS AABERAL, g Aol Al HHEZIRE S AXRE AR e HA 1, A 2,531
1959 #FAo] AANZ ARE FHEEE HER Al § #3349 f3S 153 @34
153 ol= k-means clustering €arg]lE(MacQueen, 19672 AH&sh AASE ks 2] 98|

elbow method(Kodinariya & Makwana, 2013), silhouette coefficient(Rousseeuw, 1987)& <83}l

7 AT k=60] JH AHE FYiE £E =EHc] BBAL 67)9 PO BRI k-means

clustering A3}+= 19 537 25

7Y 53 B3 F2EY AR AHE e centroid $ & glom, olo] 2Aste] e 2

o] AP A o]BL el

* Cluster 0 : Tourists who enjoy doing activities such as hanbok experience and performances and
taking selfies, we call it, Recreation and Photographic Tourist.

* Cluster 1 : Tourists who enjoy the city scenery of Seoul such as skyscrapers, city night views,
and skyline, we call it, City Tourist

* Cluster 2 : Tourists visiting traditional architecture of Korea, we call it, Traditional Architecture
Tourist.

* Cluster 3 : Tourists enjoying the natural landscape of the city, we call it, Eco-tourist.

* Cluster 4 : Tourists who enjoy various tourism activities such as shopping, city tour, we call it,
General Tourist.

* Cluster 5 : Foodie who love to explore new food destinations, we call it, Food Tourist.

Food&Beverags noar o013 noa7 noats o093 m

Shopping 0.034 o021 o008 0.0 (T oo
Activities LAy 0.028 0.052 0053 0,058 D.026
Cullure&Relics 0038 0045 0044 0057 018 oo

Urban seenery 0.087 0.1 0056 @18 o.oBs a5

Traffic 015 coz2 0.018 0015 0039 [+Eipk]

Matural landscape 0T o048 0o3s “ 0047 oo1a

People 028 o013 0o a.017 .05 f.od -0.3
Korean traditional architeciura 007 004 o 0087 ao2 i
Animal 0,000 0.0024 00028 0014 0.023 00035 :
Information&Symbaol oo 0.0078 o014 0.00074 0.083 0.024 -1
Accommodation&Conference L5 0.0057 00058 o 0032 0013

0 1 2 3 4
cluster

1% 53 Centroid value by photo category by cluster:
column represents cluster number and row represents photo categories.
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- 19 563 19 57 2E WFAMEL FQ attractionoZ Uehd F=Z9} DDP A H-& st 4
A8 AR A molm, s Ao AAE AR AL At HlEo] & £0 2 YR Zlo]
13 584

- TEE ALY 7P dEAH #FFAA )AL, el HAkel A o] AFAQL Fo] HAXF
d. BEE U5 #3Ao] g(palace)o] 23 K& 7HF wWol AANL o]9d F= #FAL
2], opAlo} P Auje}l o] wjHAQl AHo g QIAEHI S & T Us B, Hl=
T8 WFAL AR HIER HokS o do] MFHYU gdo] FHolu opxof #FA R ¥
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(P SNSel| AAZE AR AT 719 B33 A

- F B2akd 7)Eke] AguUAel AR AXABR 5 el TEE, Aad 7|6k ket AR So)
AR EA, AR 710 oFol FHE wEA BHSI = A4 Y. LBSN(ocation-based
social network)®] thE# Al & bl EE7 HolHe HA7IEE FHA2E A thefstA &8
Ho] A B AzS 2835 SNS(social networking service) ol & E-T8la, AR 448
A% A2 ASE 3ot 9l oo Zukgk FXA|2Hle] B3 AFE w|E
AR EF BYE st ARRlS &4k s 7HsA sHE
= B3l AR AEEE Fotste] o]d 2 B FAE FHske EES AFSh

- ol f8l #FA o] AT ARl HEE AMEAF M5 Wrgstr] {d%h
Aslal, olF 7IWeZ AR AT E TP & HW"HE T 2ds Fux
H 73 9 dAg, FA2E dagse A% 9 E4& 98] Python 3.6.10, Pandas 1.0.3,
numpy 1.18.2, matplotlib 3.2.1, scikit-learn 0.22.1, seabo 0.10.0, surprise package S©°] AFEE
o, F7HEAE 3] QGIS 3.14 M-S /\]»%—o]-gifr.

@ DBSC < 53 ROA(region of attractions) =

- B AT B2 A AT E vk X”\ﬂ%q Z1o]7] wiol tighl= AA
= EH’%E.E Tl AddetA| %ol dTFHAE A= A A2A Yo AA R AR
& 805537108 A ARl oF 50%°l SHFEH™, AMEA F VELEE T A 32599 &
2,264 0] M&& WEste, gAY oF 10%7F AL&S HES ASE YEgs.

- A&A19] ROA(region of attractions)E 2t7] $J3] DBSCAN &ire]&(Ester et al., 1996)2 AR&3F.
AN FAE tdoz AN (eps)at-2 200~4007 1, Ha ol 7l4(minPts)= 100~4007)7}4]
o] 3o 7 AHS 33 A} AL FQ2 ROAE Z HAFH, Lo|2F A% e FE 47}
22 minPts 15070, eps 300mE HA o2 XA o] 7led F o FH2H= HY/F YUF Y
Al A= o] epset minPtsE H=Esle] FAHQ SH2EVF 222 T IEE 3 TEY BT
eps 85m, minPts 25071, &the] 7% eps 100m, minPts 707}, o3&J=2] 7-¢- eps 200m, minPts 65
MNE 2t FHAHE 2os I 23 F 57719 ROAE 1T 4 JA(T™ 59). F212H
o 23t ARl 4= ZA| 80,553% T 55,9274 0= 24, 626”% o]z AP HAUS.
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- FAAZES AT A5 9 ofol’l s F538to] AREALAl AP EA FES AT
AR BEAQ AR AH F ARE &85 93l HIRYUZ2 £ FEo] BHAA FHAI2HY F
840 42 Hairta e FHAN2ES I d¥ dE>(collaborative filtering) F&l= 7]yt
LEY(content-based filtering 0.2 & = Y& dE e ol R A& F5 RS
A sld AREAbel BIsdE A AREAREC] 7|Ee Folgld FqES FHsE red. FH=
719 S Q1Y Azl et As7} flar, Feid ol gk FRYS 7R QS W), @

= AAo i B4 Efg 28E s A9
- {E WEIYS ofe) AYe] Frh 3RS B, kR W

e
Y
e
N
=
or

ol

(T
N,
=)
82

o
D)
fil
N
N

gagh Fdx a1, AL 4
of Fxutel & 5 2 ATY FFHL2 /N 9EE o AAFHS FAER 3] di ¥Y
LEE WHS AMSslle. |8 HE ™S AFgA-ofo|’le] A |(user-item interaction 2HE =&
He FHAASHCE AR ZEl2E BAste] Yo 22 FHl2E B AlEEe] ol & Fd
=5 7|fto g g se AY.

b AHEAS] #3F AE AP EHA] %2 AHEA-ROA wlEY 2~

- 34 289 gl AHAY AEEE 43T o 7P Tk o) AMARE AL T o] 29
B Asse] weh AHgate] BAolL HEEE o Z3HZhao, Z. & Shang, M., 2010). welA &
g e oA = o Ao Hisd o] ARBAE 27| HsiAe oY Abgre] HIPE Rl
gt AEE T3 e AHgAR-ololl dlojEl7F B a3dk B AT ZFAROA) FHE FHO

2 5p7] 2ol AHA-ROA HloJE|E RhEolok & AMEA-ROA mlE¥ A= 18 603} 2] e
o, FAg2 AR 1934%2] ROA 57700 W= 3lE vE= el 2. Zs §Y 2
Foll A ArgAt-otoldl WlEY e ARgARe] ofoldlo] iRk HEE HeE YERAT 2 AT
3¢ AHEAE 54 ROAGA ARIS Bo] At 212 ARAR] e g ROA it Ha=rt =
Os A0= ofsd & oH, WAt ARl Ae 71 2r] 2o da% g2 AH8A
A AR <= tie] 54 ROACIA A2 AR o] Hlg= BHAe Avtsll+.

N,

Ry | Ry | R3 | Ry | = | Ryy
Up 1001]004| - [014]| " |0.14
U 1011| - |o011
Us - - 014
Us | 04
U1934

a9 60 AHS-A-ROA wjEZ 2~

@ AH8Ae) BB ANE TF ASA-ROA HEZ 2
- 219 609) AHSA-ROA WlEZ 2t ROAS Q171 whe} Hlol7l B AL ofd 37} ghe]
g2 2 HolH7F A5k oy 3|4 (Data Sparsity)wAI7F EA1E o|HgE A9 FAEE
Y B FED HolEY} EAA 8] WEY ABEE dSshs o) WihsaAY Fuo



A4S A ¢ e AHl A&

& GTolA e ARAZE 4 BEAOIAM AARE ARLe SAde THte s AREAe] HBE WY
MEHAE T 613} o] WEds. @A MEe BB EFAA 2 AEd mdE £

A HolHE ARERE 4 AFEAE A2 A FE 3 AEe ARlo] AlAE ROA FEE #
T MEHZE AAdsdiet, o 9w WEd Favt obd AAE Admste @ ojvx
ROA HiE<s 7|He 2 58 AFSA-ROA WiEYH2S. o] Holy a4 EAld =] =M,
o] FHA WF ov|A AZ7} wkgE ROA W SAS 7o g o|xg Zho} 24T & S

g

User-Category matrix, A Category-RoA matrix, B User-RoA matrix reflecting category, C
€y & S | R | R “ | Rsy Ry R, Rs7
U Ay | M2 o By Gy by | by by 57 U, C11 G2 Cy 57
U, Ay | G2 o | g | x| Ca | byy | bz bysy | = Uy €21 G2 Cas7

Ugas | @1o341| @ro342) | @rozaz Crs | baay | braz v | brasy Ugss | €1934,1 | C19342 | C1934,57

€ij = Apbyj + aizbyj + o + Qipbyy = iy auey;

. Thenumber of category 1 photos taken by useri
1= The number of photos taken by useri

bei= The number of category 1 photos taken at RoA j
= The number of photos taken at RoA j

% 61 AgAe] B olplx HEE WEF ALEH-ROA FEY 2

d8 HE|RE o] 27|Wk mdl matrix factorization 71Wr =&, Hejyd mdo] 9. FH LudE
g8 98 2FolA KNN 7wt &dwE]E9l  KNNBasic, KNNBaseline, KNNWithMeans,
KNNWithZScoreZ Bl ~E3}9 o™, matrix factorization 7]¥F <ag]&o 2= singular vector
decomposition(SVD)#} singular vector decomposition plus plus(SVDpp) €ig]&<g HAESIY S
Aol AHEE TlolElE 17 6lollA AL AR AXZE AR S E wEER AREA-ROA W
EYXE 7o S dugEe] W AFE FHALRY = HHo HILE Hrise
ol 74 de] 2:o]= RMSE(root mean squared erron)E AR&-3FS={(Gunawardana, A. & Shani, G.,
2009). ol d=¥ HAH A BH Aol zto], = error terme s o=, 0FH FIHY
o] && 7HAIH, 00l 7WHEE dagEe Aeel 2 AR Bk

dulES Rlaskr] Aol 4 dagFe FHA B E S Fert 9ol 3-fold cross
validations &3l HZ rHE 2%s. dagEE RMSE 32 3-fold cross validation 23-&
Hig gog TS KNNo| 4% the number of neighbors?} similarity functionol] g F4d-<
215} a1, similarity function©. 2+ consine, pearson, msdE B AE3dIH-S. SVDAE dag|&e
74-%- the number of epoch¥ learning rate< FY = E 399 & 402 dFY ey F
Y ARE Uehd Aolm, & 413 O¥ 62 4 43 HE RMSEE yERd. 7P w2
RMSE #+& Hol= ¢ag]E2 KNNWithMeans .21, o]2-¢] <& 6, similarity function-2 cosine
Y w] RMSEZte] 0.013972 71 £ HeS B



E 39 KNN 7]t &ugEE gehog FY

algorithm Similarity function The number of neighbors
KNNWithMeans cosine 6
KNNBaseline cosine 7
KNNBasic msd 5
KNNWithZScore pearson 7
40 SVD 71 gl sheE 7
algorithm epochs learning rate
SVD 100 0.01
SVDpp 200 0.01
¥ 41 ¢35 3-fold RMSE %t %+ RMSE #*
1 fold 2 fold 3 fold rmse_mean
KNNWithMeans 0.01441 0.01381 0.01368 0.01397
KNNBaseline 0.01387 0.01438 0.01386 0.01404
KNNBasic 0.01447 0.01408 0.01452 0.01436
KNNWithZScore 0.0151 0.0144 0.01568 0.01506
SVD 0.02918 0.02952 0.02963 0.02944
SVDpp 0.02865 0.02884 0.03086 0.02945
>
0.0300 1 } ___________ _;
0.02751
0.0250
g 0.0225-
0.0200-
00175 BB
o x 1th fold rmse
e T, [ iz
KNNWithMeans KNNBaseline ~ KNNBasic  KNNWithZScore  SVD S‘u"Dpp

- oJAd 6709 ¢arelE T KNNWithMeans|

a9 62 ¢e$4E 3-fold RMSE #3 s+ RMSE %k

ol 74

T o= Y KNN 7|9 &arg]

F2 Az HolErt Fi3e o 7€ dHoly Zi=dH 7

[eJe]

HolElE dSstes WHEY. o] dgFL o<

juz]

=

VR k 7] ol ARE H=e

Ne & AR A8A fA=(similarity)



A el et dmeEel gkl 4 9lg B ATl AL&sHE KNNWithMeanse] A&7
A AR PRE T 28

Zszmuv) (r,i—u,)

0E NHu)

ut u+ Z SZWZ(M,Z})

ve Nf(u)

7

where

7, predicted rating of the s item of user

u User, us U

v neighbor, v& Nf(u)

NF(u) set of neighbors of the ; item of user «
r,; rating of the ; item of neighbor »

, ean ratings of user «

«, mean ratings of neighbor »

d97I5E 9H" 24 7he) 01-,<7] vl el 3ol KNNWithMeans7} 718 22 A%< HoS.
ol Z7|WF ¥ LEFA 7 T83 A T stue= AHEA-ROA Wl ER-AE W1, o]df 7wt
gk FARRE o] S Fe A B dFdAe 23 613 o] AA AREAPEE AREA-ROA HIE
YrE e FE YAR olF AR OFEE B FE ua 3ddh & fAR 3 85 A
S5 7R o] % vl AAst HiFo] e o] FHEESF, JtEaE]E VIRt 2 P9
frEe 1E3E

A3 58 BRPHOE k-means clustering ¢are]ZMacQueen, J., 1967)2 AHE3HS. k-mean
st thEAQ #H3} duelE F shUE FolXl HolHE kY Se2HE e dadEd. &4
T s FAEE AL, A JiAE TP ke SAldl @9 EH, 2 SAld I3 N
AEo]l 2o e 35 4. 4 ke ddke Ze2H & A ngsd g
g9 k-means clustering®] St #H2 b3t &L dibs WEHoR st FHIHE F
S(Wagstaff et al., 2001)

« Expectation step : 2+ 7|AE 7P 77k S2l2H F4lo &3F

* Maximization step : 7 S¢2H9| A= 74 AA S| Ho] HES
o] d1uelES Wy HEAE FE o vk Ao ddol| WM} gl
ZzHog ZP2HY AT sum of squared erronS HAdskE A
2010).

AREAL 1,934 0] AAG FHE e A ARE o] f3le] B3P MET FES %%’6}%1". k-means
clustering®] k#g z7] Y3l kzks 2~157HN =2 A3k, HAEE ke 2AA
method((Kodinariya, T., & Makwana, P., 2013), silhouette coefficient(Rousseeuw, P. J., 1987)& A&
Eig

oYY Ak 09 639 gon), de FesE WEE Uern 3 A WEs yehd,

THsH =, 3



10708] S 2EloA AR F3 9] B4 2 S8 2EHe 4 ‘% Tl & 7 As 1 6394
S AR FH| e SAge B, 0 2 & A A SRS

Fhol T Ex3kal glo] et &ES Sty I3 FHYE AL F S W 3

2B 9] 7% =@ %E HA=(Korean traditional architecture) 7Heaiz]e] FAIZko] 0.692 =4 YE}
U g dEEstel oigk Asrt & #34 O5YS € F de WA FH2E 2T S
?}EIIJ_ﬂﬂ 05 oo =m FastA Uehta lo], FH2EE SRS Tt A3 S22

O [e)
1 ¢ % g,

N

Relative importance of tourism activities

Food&Beverage
Shopping -
Activities - oo D018 nst
Culture&Relics
Urban scenery nos3 o naze a0ts ao aa2
Natural landscape - oo o1z oas - noan oo g . 04

Korean traditional architecture b

Animal y 0.2
Information&Symbol - 9% e oo oml ooMm o0 oM 03 ooWM  owr
Accommodation&Conference . y
0 1 2 3 4 5 6 7 8 9
Cluster

1% 63 SZ=HE AR FhElae] T4

X 42 2Y2H 9

cluster name number of users
0 EE &5 435d¥ 774
1 A #34y 229
2 =g #33y 211
3 st 1% &3 F53 293
4 A F13 63
5 E3} de IRy 41
6 A7 Asy 53
7 &3 253 158
8 =T 26
9 AdLd53 86
@® %7 =9 49 2 A
B #3229 #3
- B A7 #g7o] MES ROA 7158 ope Aol AT AL Fal AgAe) Az 3

£ 2l HHe) vde A &
2E oqrﬂr o w2} 471%)
ol AT 44A wee &

IEBEE

1.© =
== E’l’aiﬂ

olZ 9l AHEA-ROA wi
o] 7}t 7H4
P et o,



+ RCF(ROA based collaborative filtering) model : AFEA-ROA wjlEY A= AREALRS] HFE AATE
= 7o 2 S, #gAe she] 502 A ndl

+ URCF(user clustering and ROA based collaborative filtering) model : AF&A-ROA W|EE &=
AREALY] T A ARRS 7IHEO R s, @B 10719 OFoE A Y. o] Bd A
£ 1070¢) 2FEE AHEA-ROA WEY 27} 4H

+ PRCF(photo category reflected ROA based collaborative filtering) model : AF8-A-ROA W EH
2 AR A A RS BE HEEE NS fEYAE Juog el Bgae sh
o IFo=E A3 =d

+ UPRCF(user clustering and photo category reflected ROA based collaborative filtering) model :
AHEAROA HIEZ2 A A AR ARe B3 HEEE W9Y fEYsE suow
stul, WYL 1079 TFOR A2l md o] male] B¢ AgAe] AL 53 HEEE
MAE WEYAE 10719 2FHE Pro2H, 1009 1FHE ALEA-ROA wEZ 2T} A

ox
it o

F 43 4N el BBA FH 2l

TEA £8 BE x TEA £8 BR O
(1 group) (10 groups)
NEAe] B olux| ABE
THEA 9 AL8A-ROA TjEY RCE URCE
AeAe] Bk oluA HBE THD
AHEAROA o] =212 PRCF UPRCF

W Fd 2d Adg 43
- KNNWithMeans €1g]&& AHEste] 4719 2dlol| that Hr7tE Xls H7F AAoA F- Hlo]
B] Al(train dataset)¥} B]Z=E Ho]EjMl(test dataset)2] HS-& 80:202.2 31311, A% H7H= RMSE
2 71Fo = %S, Fe]2~EHo] 289 URCF, UPRCF 22¢] ¢ Z2~E¥ RMSEY] 715 ¥
7o & ZF(ota) RMSEE T35 7FeXle A B34 F ald Sei2Eld &£3 #3349 vj&E
ALHe I8 645 22 HF RMSE 42 Bo=
- RCFE97} URCFEE L #3F2o] HEgh AAThs 7|F0 2 ARSA-ROA WEZAE A3,
=3 ®doly, PRCFEE¥ UPRCFEES #3320 AN ARRlS Sl AHgAY] AsE Wt
11 = . 7 2% 7F RMSE #k¢
o= H 025172 AHE 53 ALgAE AEE ukg3k AL A-ROA WEYAE A3
2Pstd BT T4 FdEe & T de AREA FHEHE A8 o7 &3+ RC
URCFE2 2] RMSEZke] #}o], PRCFEE ¥} UPRCFE@ 2] RMSEZLS] ztolof Al &<l
2Hg 2533 B AR O 24 4SS o A% #3Ao] W
2 AMA-ROA WlEl” S A4S RCFEEY URCFER IH9A4 RMSEZES] Akol&= 0.0098
B ARIES B8l AR AEE wdd AHEAFROA W ERAE vhE PRCFEE 3 UPRCE
TFolA RMSEZ] Aol 0.0034= yehvt AREAF 189 &3 w3 o] RS At
712082 AEA-ROA MEZ2E AT IFAA B 5 & F Us AEHSE F
AL 25 283 UPRCFEEA RMSEZ}F 0.0169% 71 A Yebg AR
3t das & 7 Ue EZL HUE T3l AFRA-ROA WEZ 2 A3 HH

AR SHZEE A oo mE S3E AT 5 A%
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0.0169
UPRCF

B3,

0.0203
PRCF

URCF
19 64 478 +3E RMSE

0.2654
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A 2=Hl o] 45 o] duelE IA] cold start EAE FA FH. o
o| EH?@ T A U F st A4 71 - A 2El(knowledge-based recommender system)
% = 7k 4 A"l 4 dEle fAR AR E443)
A FAUTE AolHo] . ZrRI= 7NE 1 A|="e] A9 AREARe] ] o]Fou) I}
g Eﬁﬂ Tjrﬂ-‘ﬂ ASE QHgstARE 22 718E 324 A28l A9 S4H o7 AES AAsta O
S-S A 7 e 5 ARAY A A5 E HAHOE Fotd 4 91, o]

) 9—’45 G AR A9 ofoldl £AS Fgate] F3o] o] FofF(Aggarwal, 2016).

Chandeokgung

Seoul Forest
Changdeokgung 7

" Children's

Chungmuro Namsangol Park Grand Park

27 65 AREAF A9 A s F A4 F2 oW

 Samcheong-dong Changdong/Nowon
Station (food alley)

Yeonnam—dong

% 66 A8 Bol £ A4 8 A F8 oA
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131 = select classification, detaily count(*) from travelerimage join imagecategories
132 an travelerimage.classification = imagecategories.categoryID
133 group by travelerimage.classification;
£
Result Grid i _’d 4} Fiter Rows: EExp:'rt: H !‘.\l'rap Cell Content: IA
classification  detail count{*)
b |@a0l g3 7798
abo1 ZHISY 1789
ab02 O&HE ‘= 1530
acll O 1048
ac02 == 1128
ado1 7IH L= 2859
bal1 THERAT 3865
bbo1 =BT 4454
bbo2 HEUS 2395
bb03 I 2848
bed1 ZTEE 1523
ca01 SUEE 2188
cal2 winterSports 902

a9 73 doldig R BRE AHnd AR 5 ol

W 54 Ko ZFE ol oA
- AFVEAY o A A 5 23
D Qb WA AR HolEl(travelerimage) b 3R 74| Al(imagecategories) & 2213 f{image)
sh 3 AHEALe] Ee7 ElojElE 2QUte] ABAYCE RRA XY £8 dmEE Yo
182 ® create view image as select * from travelerimage join imagecategories
183 on travelerimage.classification = imagecategories.categoryID ;
184
185 ®  select year(takentime), count(*) as 'messi=zzz sz =", detail
186 from flickrkorea join image
187 on flickrkorea.ID = image.ID
188 where detail = SRz
<
| Result Grid | __J 43 Fiter Rows: l:l&parh Q | Wrap Cell Content: I&
| vear(takentime) TESIEME AT =+ detail
b 2013 145 HEIEHE
2014 177 TESSEHE
2015 275 HEst=HE
|2016 270 HESEHE
|2017 385 TETSEHE
2018 251 HESIEHE
IH 74 AFTIEAG of A= AR x3



P o BRE @A) A Holy 3

- ‘AT EAY
131 @
132
133
134

€

select * from travelerimage join imagecategories

on travelerimage.c

where detail = '==

lassification = imagecategories.categoryID

| Result Grid | EIE 43 Filter Rows: |Expc|rt: i.—:ﬁ |‘.'\.fmpCd|CDnient: Ia |F-Eld1 rowes: i
! D imagelD dassification  pictureurl categoryID  detail
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173123  HOH37972.jpa  cals https: fffarm2. staticflickr . com/1956/448445150.,. cals TETIEHZ
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| 174508 HOH3%106.jpg  cads https: //farm . staticflickr. com/5662/232451907... cal5 HESEHE
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Tourism Management

Classifying tourists’ photos and explunng tourists’ destination image using a deep
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Apsrart

As SN {Social Network Senvice) usage is rapidly surping in our daiy e, SNS data
piays a crucal role 11 idantifying ROA (Region of Attracton) and analyzing TOI (Tourst

Destination Image). In recent years, the computer vision technoiogy i just beginning o
b2 Appied in e foursm el Bough he wansfes learTing of a deep leaming

However, iy
mmmmmmmmmmmmmm
With fie beyond we crealed a tounism phaio

that
model o classiy pholos according % this classécation Th'mntlﬂ:ea’la#jsﬁof
168,218 Fiickr by ousists within e of Korea, we can idensfy
magr ROAS, mmememmnym and analyze fourists’ prefamed
Images fy continents.
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