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Abstract

Taiwan MAP Service ("Service") is a web mapping service developed and
launched by the National Land Surveying and Mapping Center ("NLSC") since
2012. The Service soon became widely popular after its launch, in order to keep
improving the Service, NLSC decides to conduct a research study on the
development of international geographic information system websites. In this study
we analyze and evaluate our Service along with other remarkable GIS websites
arround the world that provide similar services, including The National Map
(U.S.), GSI maps (Japan), OneMap (Singapore), TIANDITU (China), TGOS
(Taiwan), Google Maps, and OpenStreetMap, based on their service-oriented
architecture and features, which will be an aid to decision-making when plan for

our future improvements.

In each GIS website’s analysis and evaluation, they were divided into 8
major categories, including Web accessibility and user-friendly, Viewing Interface,
Searching, 3D Mode and Route Directions, Drawing and Print, Application
Programming Interface, Mobile, and Map Data Management, and could be broke
down into a total number of 70 detailed feature items. We examine each subject by
every detailed item and cross check them using standardized rating scale and draw
the conclusion based on the visualizing results in radar charts as part of our overall

evaluation.

Upon completion of the evaluation, we found that Google Maps has higher
overall score, while the rest websites’ rating are relatively close, each of them
having its own advantages and disadvantages. The following recommendations
provided for the future implementation based on our analysis will be carried out in
seven parts: 1. Optimize every detailed aspect of mapping service, and featuring
wider variety of content to provide APIs to easily use the Service by more
organizations. 2. Due to the ever-increasing number of people engaging in sport
and active recreation in Taiwan, develop new features such as hiking or biking

route planner. 3. Implement responsive web design (RWD), enhance the exisiting

II



“Lite Mode”functionality and improve its consisitency in Ul design. 4. Follow
OneMap's aprroroach, establish an integrated platform and deliver more
information that benefits the general public. 5. Develop a feature that compare and
contrast the map in different time periods (temporal map); i.e., user coulds use a
time slider or split screen to compare historial maps in the same area. 6. Develop
offline map application, so that the user could still access their stored map data
while there is no internet service. 7. Enabe customizing preferences feature,

personalize the user experience.

KEYWORD: NLSC, Taiwan MAP Service, geographic data, WMS, WMTS, WFS
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The National Map W Follow @USGSTN!

ata Download and Visualization Services

What's New ‘

2016-04-22 00:00:00 Changed TNM Viewer Default
Projection from 102113 to 102100

The default projection has been changed from 102113
(3785) to 102100 (3857) on the TNM Viewer.

2016-04-21 00:00:00 Removed "Bounding Box from
i " Tool

__
* Download Maps e Download GIS Data + TNM Viewer (legacy)
« Explore Historical Topo Maps and « Cloud Browse « List of Map Services

Download « FTP Access * How to Use Map Services
* Buy a Printed Map « Historical Data Archives * Map Service Status
* CSV of Map Products « Hazards Events * Viewer Prototypes

Applications " ' -
* TNM Download Client ===t | < Elevation Tools e |+ How To Videos —
+ TNM Download Manager « Point Query Service (PQS) - FAQs
+ TNM Mabile « Raster Conversion Tools « List of Datasets
+ USGS Streamer « Topo TNM Style Template * TNMAccess AP
+ Application List = Other API Example Demos + TNM Metrics

+ Contact Us
Accessibility FOIA Privacy and Notice

U.S. Department of the Interior | U.S. Geological Survey
URL: https://viewer.nationalmap.gov/launch/ Page Last Modified: 09-Jun-16
Page Contact Information: The National Map

The Bounding Box by Coordinates tool has been removed
from the TNM Viewer.
2016-04-19 00:00:00 Redirected the
viewer.nationalmap.gov Page to the Launch page.
Changed the viewer.nationalmap.gov URL to Redirect ta the
Launch Page.
2016-04-19 00:00:00 Updated 3DEP Availability Services
Updated services to reflect current data distribution.
2016-04-15 00:00:00 Image Tope v3 - Final Production

¢ gov/arcgis/r

ryTopo/MapServer

2016-04-11 00:00:00 Updated Web Link to USGS Streamer
The USGS Streamer address is now
hitp:/fwater.usgs.gov/streamer.

2016-04-11 00:00:00 Add NWI Topo Wetlands Service to
Service List Page
Added new "FWS Wetlands - Tono Svmbols” to Service List ~ *

USA.ov_
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ZUSGS

TNM Download (v1.0) ©@Howto  SStartOver  CustomViewsv & Share Link
# Use Map Box/Point ® Current Extent -/ Coordinates  Located Paint  Polygon
Map Indices 1 Degree 15 Minute: 7.5 Minute Al

AddressiPlace v

Latlng a 407169, -74.0233
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Preview Product

Filter displayed products
Actions for afl displayed products: Show Foctprints

USGS US Topo 7 §-minute map for Norwich, CT 2015
Published Date: 2015-06-08

Metadata Updated: 2016-02-20

Format: GeoPDF (27.27 MB) Extent: 75x75
minute

USGS US Topo 7 5-minute map for Bayville, NY-CT
2013

Published Date: 2013.02.22

Metadata Updated: 2016-03-02

Format: GeoPDF (1136 MB) Extent: 75x75
minute

L]

USGS US Topo 7 5-minute map for Guyler, NY 2013
Published Date: 2013-02-04

Metadata Updated: 2016-03-02

Format: GeoPDF (18 83 MB) Extent: 75x75
minute

USGS US Topo 7 5-minute map for Litchfield, CT 2015
Published Dats: 2015-05-22

Metadata Updated: 2016-02-20

Format: GeoPDF (26.31 MB), Extent: 75x75
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Navigation Help

® NAVIGATE:

Click and drag to pan; use upper-left +/- buttons to zoom
MARK POINTS

Click on a place to add a marker ¥
s
L

itch between Navigate and Mark Points at any time.
footprints can optionally be displayed when zoomed In:

7.5 and 15 Minute v

SELECT AND GET YOUR MAPS
Click marker to see an information bubble showing maps

available. Click on the appropriate link to buy, download, or add
to download cart

Clear Markers | Reset Map

Show US Topo Availabilty
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Map Datasets Products ey o

Map Datasets Products Y

Q

Zoom to AOI & go to Datasets
Go to Datasets mp 4= Back to Map

Historical Topegraphic Maps

US Topo

Boundaries - National Boundary Dataset

Elevation Products (3DEP)

Elevation Source Data (3DEF)

Hydrography (NHD) and Watersheds (WBD)

T e

B 5-7 % B TNM-< 85 & 34 /o7 £ &

The - vag ! iy USGS Home

B E] | : Contact USGS
Map g g . S Search USGS

The National Map
Quick Guide Base Maps Map Display Toolbox Searching Overlays Selection Download Service Endpoints  FAQs & Contact Us

More in-depth video tutorials on how to use National Map products and services are available at hitp://training usgs.gov/TEL/TheNationalMap/TNM-TEL -Index.html.

How To Use The National Map Services

Users are encouraged fo integrate within their own mapping applications any and all of the map services offered through The Narional Map. There are no use restrictions on these services. Content is
limited to the United States and Territories. Additional information can be found in the FAQ relating to Terms of Use and Licensing.

Base Maps

The six (6) tile cached base maps offer excellent performance across all scales (from world to 1:18.000) in a simple-to-use, single-layer map service. The Blank. Hill Shade and Imagery base map
services provide a background free of cartographic features and labels. While the Topo, ImageryTopo and HydroNHD base map services offer a rich hic blending of scale-d

sources to provide a complete, multi-scale base map capability within a single map service layer. More information about the content of these base maps can be found within the: TNM Base Maps
document.

We provide a number of simple examples which demonstrate how to integrate these base map services within many popular javascript mapping APIs:

« ESRI Javascript API
» Leaflet

OpenlLayers3
» Google Maps API
Other samples can be found at our gxamples page.

Information about integration with mobile applications can be found in the USGS Topo Data on the Go news release.

Large Scale Base Map Dynamic Services

Bl 5-8 % B TNM-4k (e3p e |
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Overview
Theme Explorer

OneMap Simple APIs

Note: URL's are case sensitive

MapLink
Mini Map
Advance Mini Map
OneMap JavaScript APLs OCTYPE htmi PUBLIC *-//W3C//DTD XHTML 1.0 Transitional//EN" "Nttp://www.w3.org/TR/xhtmi1/DTD/xhtmi1-transitional, dtd*>
< | o) W3, 1/ >
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Advance Mashup
el //add map with defined center location and zoom level

Get Directions \ar centerPoint = "28968.103,33560.969"

var levelNumber = 8;

Reverse Geocode var OneMap = new GetOneMap("divMain’, "SM', { level: levelNumber, center: centerPoint });

Coord Convertor

OneMap REST APIs

function GetCurrentLevel() {
alert{"Current Level:" + OneMap.map.getLevel())

Get Token Basic Search

Address Search Overtay KM

Agency Data Search Plugin Usa

Static Map OneMap & ESRI API integrated Usage (Navigation Menu)
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12 s 4 Eﬁ?;\f‘f 6 78 [E7+, Firefox 2.0.0.8+, Safari 3+, Mozilla 1.7+, Ope
2 |(Supported We . ra 8.02+, Google Chrome 1+
Browsers)

)‘*:PF' P %é‘i‘ﬁ

18 |(Supysorics Tfetes 65 16 Chinese (China and Taiwan), English, French, Japan

Languages) e8C....
14 |FbEP it 5 SRR 62 @& P At T Google ¥
" |Description) - AR 3 A
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FLRAEZ FEP

Rl &

w

#2431 Z (Help

L Function) B2 B OHEE CRFIRE R P2 RS
16 FH ekt B2 FHEFI AR Hegkd Fit+2 30 55
" |(Menu/Button Design) N BB ~HE
B/ b d okt
1.7 |(Website/Map Color [ v v 254
Scheme)
7| pe B (Website , e .
1. : 2 R R o
8 Layout Design) s LR S
#25° 3% 7 (programming |JavaScript, |, 4 o5 o o = s
1.9 language) SON,GO i L ﬁi% PP 2 W

2. - & it /i & (Viewing Inter

face)

kot Bl = (Mapping

2.1 Platform) Google Map|p {7 B2 > I % & Google Maps API % ¢+ Ji ¢ *
o Map with traffic data (separate transit and bicycle vi
LR .. : .
2.2 ,};& B 78577 3% (Map 6fh ew), Satellite with Traffic Data (3D LiDar for certai
VB, n places not present in most places), Hybrid
K EF *  nk(Set 2 op o kT o g rE g
2. : FRIAFLARIr d#E (R FALE A
3 Home Location) f PRASRLL g Pr (e R AT )
Bes o 5 23R Bl B v b A AR T A
TRIGL D 21 FE R B 0202 20 FE A 2 5N el
o%
- Bl &g < (B F )(Map y
24 0-20 g .
Zoom(Level)) fo |
rs A % fr(Available .
" |Overlays)
Vertical, Horizontal, Depth, Zoom, Rotation(beta), 3
26 F R 2 R T B g 60 Panorgmic (Street View), 3.D.Mo<.ie (Google? Eart
" |(Mouse Interface) "7 |h JavaScript) » £ https://en.wikipedia.org/wiki/Co
mparison_of web map services
i BER i AT
27 % 39 % % (Dynamic y & https://en.wikipedia.org/wiki/Comparison_of we

search results based on
dragging on the Map)

b _map_services
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Yo%l | FLHREEZFTVAPR | RESE wp
BT A Pk
Action Shortcut
Move north by small increments Up arrow
Move south by small increments Down arrow
Move west by small increments Left arrow
28 %ﬁ '}Z‘r#i\&é(Keyboard ”ﬁ Move east by small increments Right arrow
Shortcuts) Move north by large increments Page Up
Move south by large increments Page Down
Move west by large increments Home
Move east by large increments End
Zoom in +
Zoom out -
b ot o o . AP (T B F HEE B3 - BPEE Ty
29 |Bi /ﬂ%I At (others) [ 1 7f§_ i B ??L)
3.3 % 4 (Searching)
LY
31 | EeF (Address) | T 2RSS T gk
7 I E 4%’5
3.2 |(Administrative F Town, Neighborhood, City
District)
’ - . https://support.google.com/maps/answer/18539?hl=
S8 s (Commillanias) B zht-pHantgfrpef tfpiciso92444 ’
3.4 | - #0% (Street Name) |7 Street Name
3.5 & i e aif 3 Business, Places of Interest, Airport Code
Interest)
3.6 |# i #&F (Other) 3 > 14 |[Post Code
3.7 |2 & (Full Text) |3
3.8 |M&EF % (Keyword) |7
3.9 ErE & (Levels of 4
" |Filtering)
4.3D 58 2 g /5 %51 (3D Mode and Route Directions)
% i google earth 14 & 7 3D [l i https://suppor
t.google.com/maps/answer/3092441?hl=zh-Hant >
4o )
41 PDEEHRED y
Mode)
+ 4
4, PDERZH#GD ;

Landmarks)
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YL | FIRMEZFVED | RREE o
3D = A5 g 253 & .
. . [Sas
4.3 (3D Terrain or profile) !
=5
0 EHHHERARIN 0
- 100z it ERE fn A — e it =R
\
44 ﬁ’é« in%és.l%l(Route 3 i e )
Directions) 4
45 ”5. = ﬁ%?f‘.%—%l(Walking 3 b
Directions)
1 {78 gL 51 (B D g o
46 |P 72 BH5i(Bicydle P R R AR R R T SRS
Directions)
4.7 - ;ﬁ%&élg—%ﬁl F S
(Multiple Destinations)
FLT @ 3% 5 £ #%(Send |, . X 23
4. GV £ T N ¥ 2
8 to Device) ! FUEREH S EFET S M
5.5 ® 2 7| & (Drawing and Print)
51 | 8B (Drawing T TAguw g fivR g e F
Tools)
5.2 |7f3=# i (Add Notes) |7 PRTHAR S SN
: . : BlE @ BLE § Bhz R enEEHE > https:/support.goog
£ ipl# M ’
53 ;“oﬁljs) # (Measuring 7 le.com/maps/answer/1628031?hl=zh-Hant&ref topi
¢=3093390
5.4 |55+ B(Save Maps) |7 & JE R E ~ Google tk =
5.5 |53 33=(Save Notes) |7 & ZE A F ~ Google tE =
5.6 4 7 £ 4 Fl(Retains 3 Matched Searches, Directions
Overlays)
5.7 |7 # & (Print Option) | 7
T
53 L 'mJ (Scale to &
Print)
3 5 &7 (Crop to .
59 Print) /
6. /i #&# it (Application Programming Interface, API)
6.1 |3 i BIFEIRIFZ(WMTS) | £ YU R LI (T e R
. i"" é‘\ I~ b b é‘)l
6.2 |#pst FrRiE(WMS) | @2 3 R I f 5 Google Maps Engine
itk PRZZ'
6.3 |8 B A PRIA(WES) (& g ‘%’f TR B IE (T He B
ﬁ‘ <~ B »gV\ S lz.Pf' 'E“‘ _rf"lfl ¥
6.4 Bl 1 eh A 3 E E Al
(Embed HTML Iframe
link)
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Rl &

2

P

6.5

22 E 3 b B
(Shareable Map Image)

+

Z2EZ Rl g

KML, KMZ ; e 2t— J4g ¢ * 71 Google Maps »

6.6 ¥ %_Google My Maps » & https://support.google.co
(Shareable Map Vector) m/mymaps#topic=3188329
CSV, TSV, KML, KMZ, GPX, or XLSX ; fe 2t—
6.7 *k 3R Bl 4% £ & (Upload - 45 * &9 Google Maps » @ #_Google My Maps °
" |Overlays) 2 https://support.google.com/mymaps#topic=3188
329
Google # - & 7| 5 # ¥ 5 en API > g * T
6.8 H e £ B i (API - 4 % Android ~ i0S ~ Web ~ Web Service = =
" |Available) ’ " |#8 » & https://developers.google.com/maps/get-star
ted/
7.778% %% i * {2 (Mobile)
TR ek
7.1 |(Mobile-Specific 7 FRFES ) BRSNS R AR
Website)
79 (i al N g} =S 4
(Route Planner)
73 {7 & W ek B fALAR 7 418
# (Map Types)
FeoReand g
74 (Supported Languages) A
S5 |FERDEBEEE | CSV.KML,GPX,XLSX - & 2£— 4% & * 1 Google
"~ |4 (Upload Overlays) Maps * @ H_Google My Maps
78 * 425% (APP)| :
76 (Mobile Application) / on Android
77 APP 7 GPS # & (GPS 4 https://play.google.com/store/apps/details?id=com.g
" |Integration) oogle.android.apps.maps&hl=zh TW
g [APP s FoooASTE B S Ra@ o HARR - GFE 23 Goo
" |(Offline Map) 2, 3\ gle ¥ 3R (% % %)
79 APP sk R84 7 4 220 B B 7L |https://play.google.com/store/apps/details?id=com.g
~  |(Map Types) ¥ T ehp ] |oogle.android.apps.maps&hl=zh TW

APP thi7 85 % 8 Wi-Fi

https://play.google.com/store/apps/details?id=com.g

710 ax;‘:(Mobﬂe Wi-Fi f oogle.android.apps.maps&hl=zh TW
Location)
711 |APP X EARE S 5 18 https://developers.google.com/maps/fag#using-goog
] (Supported Languages) B le-maps-apis

8.% & ¥ 2 (Map Data Management)

g1 hE R R 0.149m A RRITL 21K > 2 OSMBdpda ¥ 5 1
" |Pixel Size/Scale(DPI) |1/533 250
B 78 2 ;% (Image png
8.2
Format)
4 .
83 |% & B (Vector Tiles)|? https://googleblog.blogspot.tw/2010/12/under-hood-

of-google-maps-50-for.html
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EPSG:3857|http://gis.stackexchange.com/questions/48949/epsg-
% EPSG:43|3857-0r-4326-for-googlemaps-openstreetmap-and-1

& 4R % 2i(coordinate

8.4 26 eaflet
Syfilei) https://en.wikipedia.org/wiki/Google Maps#Map p
rojection
85 P RIR G d AT & X
" |(Age of Map Imagery)
Fh B AT 133 & https://productforums.google.com/forum/#!topic/ear
8.6 |(Age of Satellite th/M1ihfSjmPto
Imagery)
8.7 » R K Map | <8 % % B IMAPIT, TeleAtlas, DigitalGlobe, MDA Federal... %
. . 2 /s P 5 v
Data Providers) AR (Hiz R A

AR R R R 8 BT RAL > A BR8] AT T D e
LR R AT E RS AR A H (03 104 ) H3bE o

a - P %ﬁ.rﬁ LB = (W p s de) | GEYIE R B * 10 o A agrEl Tﬁ_

B A A kT A

# 5- 18 Google # Bl-Google Maps ¢ =h3%* 4. 6 4p $h 4 oz 4

FUHES p RS A (B A 10 4)
1 |4 22 frk 3+ (Web accessibility and user-friendly) 9.44
2 |Bl -4 it/ m (Viewing Interface) 8.33
3 [ F % +41(Searching) 9.44
4 3D #-;7% % BT ¥ 51 (3D Mode and Route Directions) 10.00
5 | Bl % 7| & (Drawing and Print) 8.89
6 |71 &7 i (Application Programming Interface, API) 5.00
7 |78 % 5 4 » 12 (Mobile) 10.00
8 |BlF ¢ ™ (Map Data Management) 10.00
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