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Abstract

/R LPSURYH WKH XSGDWLQJ DQG PDQDJHPH
WRSRJUDSKLF PDSV WKLV VWXG\ SURSRVHV D |
HVWDEOLVK D SURWRW\SH V\VWH PP RREHH®D G R WIDQ J
WKURXJK XVLQJ WKH WHFKQR@RIOILHVKHRPXEEHD

WHDP LV FRQGXFWLQJ D WULDO WR XSGDWH ORF
PDS IRFXVLQJ RQ WKUHH FDWHJRULHV URDGV |
7KH JRDO LV WR IDFRIXHYQHFKDQG KLJK HIILFLHQF\
W K H WRSRJUDSKLF PDS

,Q WKH ILUVW \HDU WKLV UHVHDUFK
LQIRUPDWLRQ PRGHO DQG IHDWXUH FRQFHSWV
UHYLHZHG WKH XQLDXHRWUGHDRWX UHW \GHKLDV WK
D UHIHUHQFH IRU GHVLJQLQJ IHDWXUH LGHQWLII
FURGIWFLSOLQDU\ WRSRJUDSKLF IHDWXWHKHVHU?
OLQLVWU\ Rl WKH ,QWHULRU D QWRSRHUDSKIW VIS
GDWDEDVH 7KHVH UHYLHZV ZHUH XVHG WR GH
RULHQWHG VFKHPDV RI URDGV EXLOGLQJV DOQ
SURWRW\SH VIVWHP IRU IHDWXUH GDWD VWRUDJ
260 7KURXGKYWRORSPHQW RI D IHDWXUH REMHF
GDWD RQ URDGV EXLOGLQJVY DQG LPSRUWDQW
WUDQVIHUUHG LQWR D IHDWXUH REMHFW GDWI
WRSRJUDSKLF PDS GDWD LQWR VW EH VRDLRRQWHZ|
PDGH WR DGGUHVV SRWHQWLDO FRQIOLFWV DQG
DQG FROODERUDWLRQ

,Q WKH VHFRQG \HDU WR HQKDQFH WKH
REMHFW GDWDEDVH LQ DGGLWLRQ WR WUDQVI
EXLOGLQJV DQG ODQGPDUNV LQ WKH SLORW DU
WKH GHVLJQ DQG LQWHJUDWLRQ RI WZR DGGL
UDLOZD\V DQG PHWUR V\VWHPV 7R PHHW WKH |

XI



WRSRJUDSKLF P DRSBM MFK\H GBBMDXARQYHUVLRQ WR
DQG WKH FXVWRPL]DWLRQ RI PDS V\PEROV ZLOC
VWDQGDUGY )RU ORFDO XSGDWH RSHUDWLRQYV
GHYHORSHG WR DFKLHYH FROODERUWDWIQGH WK
IHDVLELOLW\ Rl EDWFK LPSRUW GXULQJ WULDO
H[SORUHG 7R DGGUHVV WKH GLVWULEXWLRQ QF
WKH VI\VWHP ZLOO EH H[SDQGHG WR GLVSOD\ HC
FRUUHVSRQWGUQIJRI WKH IHDWXUH GDWDEDVH :h
DJHQF\ WR KDQGOH WKH DGPLQLVWUDWLYH SUFR
ZLWK WKH REMHFWLYH RI LPSOHPHQW{LQUWWK
FROODERUDWLRQ PHFKDQLVP

'XULQJ WKLV UHYH UK KNRRMHPWUHH HGXFD
VHVVLRQV DV ZHOO DV RQH V\PSRVLXP IRU H|
SURIHVVLRQDOV ,Q DGGLWLRQ WR SURYLGLQJ
SURWRW\SH V\VWHP Rl IHDWXUH GDWD S$WRUD.
UHOHYDQW XVHUV EHFRPH IDPLOLDU ZLWK WKH
ZLOO DOVR IRFXV RQ LPSRUWLQJ WKH IHDWXUH |
PHFKDQLVP :H ZLOO GLJHVW WKH RSLQLRQV RI
WKH RYHUDO O QSKOIFOILYKIDQOWHJIULW\ Rl WKH V

H\ZRUGIDWXUHARPDOBEWUDWLRRSREBRBKRLFAPDS

Xl
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m « Share [ Export & Wizard

(WEN)

area [name:
nwr[amenit
out center;

4b#" ] ->. extralongname;
cafe] (area.extralongname);

G I

[out:csv(nodes,ways, relations, key, value,users)];

arealname="®it/"]->.a;
nwrarea.a);
for—>.i(keys())

{
for.i(t[i.vall)

if (count(nodes)+count(ways)+count(relations) >= 100)
{

B Save & Load & Settings  ? Help overpass turbo ) m Data

Wy ¥ Yo <3 o P Sy - &
5o SAN o |
AER - T7vm - oA
! A —— m

RSO o U R LR R £
5, 3 !; 'A a 1551

FWEL

Node 4417940090 22m ,(5 Jatm

Tags s

amenity = cafe
cuisine = cake;breakfast;coffee_shop
internet_access = wlan > Q
name = 8.7 E‘
name:zh = #8.5 Fil

Coordinates
25.0596364 / 121.5657851 (lat/lon)

a
G DTcPY 11T
“A 110N 257 7

Ny et

B W
Ved 39 m &

+
Cim oL
gm0
» «
$ A T e S

2imp | ™ Leaflet | © OpenStreetMap cor”
R 2% Loaded - nodes: 1660, ways: 16, rela &
w;’. Displaved = pois: 1676, lines: 0, polvaors. v |

@ save & Load & Settings  ? Help overpass turbo @ Map m

1 nodes  ways relations key value users

2 211 @ © GNS:dsg_code PPL Akinkz;Bigmorr;Grass-snake;KasperSFranz;Li-Plus-M;Lzmxy:
3 256 @ @ GNS:dsg_string populated place Akinkz;Alex282216@;Bigmorr;Grass—snake;Kaspel
4 46 66 @ access customers AcademicMapper;Goh4ug;Grahamorama;Jorisbo;LKAsahi;Lzmxy:
5 67 5153 access no AiLinChenjArjun khotodkar;Bigmorr;Bustycat;Dawidlanczak;ESVL;Ed:
6 51 241 2 access permissive Amit NMjAsio_Tempest;Bigmorr;Bing-Hong Huang;ChrissW-R1;
7 299 737 18 access private 41040610@1;AiLinChen;Asio_Tempest;Bigmorr;Bustycat;Chih-Wei
8 423 273 12 access yes 410486101;AcademicMapper;BestSteve;Bigmorr;Chambertin;Chenyu Lir

1

9 1104437 @ addr:TW:dataset 155472 Byenin;DipaleeShirsath@l23;Innertia;Lzmxya;Mheti

make stat key=i.val,value=_.val,users=set(user()), 18 5984 1044 121 addr:city &dbf 3324808018351;Adrlen;AlexKTaipei;Barbrousse;Bigmor
nodes=count(nodes) ,ways=count(ways), 11 1112881 1996 434 addr:city b 3324808018351;612046;AhmadHB;Alex202210; Amit NM;Ar
relations=count(relations); 12 1118499 2792 544 addr:country TW 3324808018351;Adrlen;AhmadHB; Alex202210;AlexKTa:

out;

b
b
b

13 138014 486 56 addr:district ®IUE Adrlen;Bigmorr;Boris8832_name;Cattaro;Chambertin;(
14 70588 394 69 addr:district EE AhmadHB;Amit NM;Armando Monteverde;Bigmorr;Bustyc:
15 94225 240 25 addr:district {§BE Adrlen;Amit NM;Andyyyyeeee;Bigmorr;Bogomil Shopov
16 117224 123 34 addr:district FI#E DonRoPL;GaryMe;Graveleast;Hasnep;Howard61313;Jackt
17 94215 270 41 addr:district 3ti2E Bigmorr;Igor Bubelov;Innertia;Josef73;KasperSFran:
18 48494 122 19 addr:district @& Edison lu;Faizy MD;Hasnep;Igor Bubelov;Innertia;Ke
19 109527 218 56 addr:district +#kE 3324808018351;BLCHEN;Bogomil Shopov - Boro;Byenin;
20 60485 179 26 addr:district X@FE Barbrousse;Big Gay Al;Bigmorr;Bogomil Shopov - Bor
21 129847 343 84 addr:district ARE Adrlen;Alex202210;Amit NM;Bigmorr;Bogomil Shopov -
22 104209 419 92 addridistrict 3XILE 3324808018351;612046;Adr1en;AlexKTaipei;Bigmorr;Ct
23 85805 126 31 addr:district LB BestSteve;Bigmorr;Bogomil Shopov - Boro;Bustycat;(

24 66111 89 22 addr:district HEEE Amit NM;Bigmorr;Byenin;CpCharlette;D Monk;Daniel

25 1402 11 1 addr:floor 1 Bigmorr;Bustycat;Cattaro;Chambertin;Edison lu;FredN;Gary

26 26352 2 @ addr:floor 10 Bigmorr;FvGordon;Mateusz Konieczny - bot account;Supaple

27 22599 3 @ addr:floor 11 Ryang_alt;Supaplex;b-jazz-bot;lin young;pizzaiolo;wheelr

28 18733 @ @ addr:floor 12 Oliver Tzeng;Supaplex;b-jazz-bot;bananatw;saunter;wheelr

29 11047 1 @ addr:floor 13 Supaplex;twFéwdEYwL

30 8696 1 @ addr:floor 14 Edison lujLKAsahi;Supaplex;bananatw;cmi3j89d9o

31 5200 1 @ addr:floor 15 Supaplex;bananatw;zorglubu

32 3480 @ @ addr:floor 16 Ryang_alt;Supaplex;samsung galaxy s6;wheelmap_visitor;z¢

33 2631 @ @ addr:floor 17 Supaplex

34 2031 @ @ addr:floor 18 Supaplex

35 1493 @ @ addr:floor 19 Supaplex;zorglubu e}

36 159544 10 @ addr:floor 2  Edison lu;Erina Chang;Igor Bubelov;Innertia;Kristjan eSi

37 1120 ® © addr:floor 20 Supaplex

38 914 @ @ addr:floor 21 Supaplex;b-jazz-bot @
4 39 7321 @ addr:floor 22 Supaplex;b-jazz-bot i

U 0 2YHUSDVWM$3J€(pnGq) U{,2

FlIFAOverpass FFShapely

Dump Overpass API Turbo - L{Bbox i Hishapefile (EEZEE

B R A AR
B

n_ESelect#s GeoPandas)
SHP73 i@ EEClip

OSM Planet



CONOUMAWNE

/%

This is an example Overpass query.
Try it out by pressing the Run button above!
You can find more examples with the Load tool.

*/

nwr(24.777,121.000,24.788,121.012) ;

out geom;

24.81 A

24.80 -

24.79 A

24.78 A

24.77 A

24.76 -

g gty ol

=

D R o
@&.FJ%” Ly

Ve l( X !

-y

ailsoom | | pisolaved ~ nois: 8792. lines: 780. nolvaons: +ouns

U OUoU#D %%R[2YHUSDVV-IXYWR

Clipped Dataset

Full Dataset with Bounding Box
24.788

24,786 1 |

24,784 A

24,782 A

24.780 A

24,778 A

-0.03 -0.02 -0.01 0.00 0.01 0.02 0.03 . . . . . . r
+1.21e2 121.000 121.002 121.004 121.006 121.008 121.010 121.012

U 0 6KDSHOE 2YHUSDHDMV@
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