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Overview

£
* The intention of today’s lecture

« Part 1: Retrieving and creating GIS data from non-spatial
data

« Part 2: Editing GIS data

- Part 1: Now we have been exposed to several kinds
of data sources:
- Spatial data: shapefiles, coverage, satellite imagery
« Attribute information: .dbf, .mdb

* Are these the only options we have?



An example: Open street map

OpenStreetMap

The Free Wiki World Map

OpenStreetMap is a free
editable map of the whole
world. It is made by people like
you.

OpenStreetMap allows you to
view, edit and use
geographical data in a
collaborative way from
anywhere on Earth.

OpenStreetiap's hosting is
kindly supported by the UCL
VR Centre and bytemark.
Other supporters of the project
are listed in the wiki.

Help & Wiki
Copyright & License
News blog

Shop

Map key

Search Where am 1?
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Street, Cambridge’, ‘CB2 5AQ",
or 'post offices near Linen’
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http://www.openstreetmap.org/
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- ) Data collection 1: collecting data i1n the

' field

 Mini-Course:

DUSP Field Data Collection Module (Dan Sheehan)
2:00 — 4:00 PM, November 9\16\18\23




Data collection 1: collecting data 1in the

field

* How to get the (x, y) coordinates to show up in

ArcGIS?

1
® Q Unitied - ArcMap - o T

File Edit VWiew Bookmarks Insert Selection |Tools Window Help

Le S @ K7 :Jz Editor Taclbar j N:z éj a Y. N2
= Graphs » _
B £ Layers & ArcTo Reports »
B &8 Clusertemp - 30 Geoceding »

& An .
S rr—

[ @ Attributes of bizlist : by oIE TSR [E=REER ™
= ) ArcCatalog
AV_ADD AV_ZIP | AV_STATUS | AV_SCORE| AV_SIDE X Y

¥ | 100 CAMBRIDGESIDE PLACE iy My Places... 2141 W 65 R 234745150871 | 202321.313314
550 MASSACHUSETTS AVENUE i i 2139 1 100 [ R 232839126752 | 001844585732
100 CAMBRIDGESIDE PLACE Online Services P hz141 1 85 R 234745158871 | 802321.318314
30 JFK STREET Macros ) P2138 1 52 230983.5344584 | 902117.765635
12 BOW STREET = 2138 1 100 | R 231611.620930 | 202408745422
1875 MASSACHUSETTS AVENL Customize... 21328 1 100 [L 231272748503 | 903582152158
52 JFK STREET Extensions.. 2133 1 52 230983.534454 | 802117.765635
31 SMITH PLACE 2138 1 81 (L 223572.015153 | 209102927509
111 MOUNT AUBURN STREET Styles P hz138 M 100 [L 231060610193 | 902560.398852
8 PLYMPTON STREET Options... 2133 1 100 [ R 23152384683 | 902490770394
2269 MASSACHUSETTS AVENLTTormomoe T 2138 1 80 L 220804662325 | 910798.231697
2269 MASSACHUSETTS AVENUE | CAMBRIDG | MA 02138 1 30 |L 220904652325 | 910799.231697
2268 MASSACHUSETTS AVENUE | CAMBRIDG | MA 02138 1 20 L 220904652325 | 9107992316897
2211 MASSACHUSETTS AVENUE | CAMBRIDG | MA 02140 1 100 L 230781.416535 | 904797.053752
333 LONGWOOD AVENUE CAMBRIDG | MA, 02138 1 67 |L 232420257211 | 293687.054026
93 MOUNT AUBURN CAMBRIDG | MA 02138 1 21 (L 231121728392 | 902531.438223
24 MASSACHUSETTS AVENLE CAMBRIDG | MA. 02139 1 100 [ R 233393848645 | 001036.837672
2211 MASSACHUSETTS AVENUE | CAMBRIDG | MA 02140 1 100 [L 230781416535 | 904797.053752
186 HAMPSHIRE STREET CAMBRIDG | MA, 02139 1 100 | R 232027.280876 | 902533.650580 i

RS v e FEvE : w = LESSESS e —

Record: ﬂj 1 jﬂ Show: W Selected Records (0 out of 30 Selected) Options -

W



) Data collection 1: collecting data 1n the

A Untited - ArcMap - = 3] x |

J File Edit View Boockmarks Insert Selection Tools Window Help

| DEES| L @AYo | ERETAYE =520
%] ' - -
Add XY Data 7] = | =
= £ Layers (£ ArcTool
= ‘g8 Clusertemp ¥ & 3D A | Atable containing X and Y coordinate data can be added to the
m map as a layer
’ i— || Choose atable from the map or browse for another table:
(] Attributes of bizlist x — ~
H - I bizlist j _ID
LG — Specify the fields forthe X and ¥ coordinates: ————————————— g SinE L 3
¥ | 100 CAMBRIDGESIDE PLACE 234746 159871 | B02321.318314
550 MASSACHUSETTS AVENUE ¥ Field: |x | 232889.126758 | 801644 565732
100 CAMBRIDGESIDE PLACE 2347456 1559871 | 902321.318314
30 JFK STREET ¥ Field: ¥ =l 230883534464 | 802117765635
12 BOW STREET 231611.6259985 | 202408745422
1675 MASSACHUSETTS AVENUE Coordinate System of Input Coordinates ———————————————————— 231278.7458503 | 903382.132169 =
52 JFK STREET T 230883.534464 | 902117.765635
31 SMITH PLACE . 223578.015153 | 909102.927509
111 MOUNT AUBURN STREET Unknown Coordinate System e 231060610193 | 902560 396862
& PLYMPTON STREET 231523.84583 | 502450770394
2269 MASSACHUSETTS AVENUE| 220904852325 | 910799.231897
2269 MASSACHUSETTS AVENUE| 220904.6852325 | 910799.231897 —
2269 MASSACHUSETTS AVENUE| 220904.6852325 | 910799.231897
2211 MASSACHUSETTS AVENUE| 230781.418535 | 504797.053752
333 LONGWOOD AVENUE 232420.257211 | B58687.054025
99 MOUNT AUBURN it 231121.728382 | 902531488223
24 MASSACHUSETTS AVENUE - » 233393.845645 | 901036.837678
2211 MASSACHUSETTS AVENUE| 230781.416535 | 904797.033752
186 HAMPSHIRE STREET [ Shaw Detais Edit... | 232927 280876 | 902533 659589 I
e ire ermees I sannancasers | nansezzereas X
v . ) ; ) L
Record: ﬂﬂl—l " ¥ Wam me if the resulting layer will have restricted functionality Optians 'l
ok | Cancel | |
|| I— =
Display Source | Selection Favorites I Index I Search I Results | F O u 4 I I , I
Qrawing'k@|D'A'£|l@ﬂl‘ial LII“]';I B 7 H|&'&"i" ° <

Adds a new map layer based on XY events from a table |_|2206?3.453 912201.738 Unknown Units



| Data collection 2: Digitizing Data

- There are several ways to digitize new features.
+ Digitizing a hard copy of a map on a digitizing board
* Digitizing "on screen" or "heads up" over an image
- Using automated digitization.




. Heads-up Digitizing (Arc Edit)

* To enable the Editor toolbar in ArcMap, you need
to have an existing feature class to edit

Editor (=]
Editor v || & ¥ Task | Create Mew Feature j Target: j
=R Create Tasks

.. Create Mew Feature
- Modify Tasks
- Reshape Feature
- Cut Polygon Features
- Mirror Features
- Bxtend,Trim Features
- Modify Feature
- Calibrate Route Feature
- Muedify Portion of a Line
- Tepology Tasks

- Modify Edge
- Reshape Edge

m

- Auto-Complete Pelygon
- Other Tasks
- Survey Analyst Edit Task

Celort Eoatiirae llcimm a2 ling




Heads-up Digitizing (ArcSketch)

* An add-on for ArcGIS that provides you with
sketch tools to conceptualize and draw your map

% ArcSketch_Screenshot.mxd - ArcMap - Arcinfo

File Edit View Insert Selection Tools Window Help ‘

SketchProjects ¥ (W4 8 & L IER @ « S ~ v QOO MO T

X

- £ m File View Symbol Tools Window Help
= S e || - iy smbas ————— ]
<2 Active - - e — i
i v [ CompositeSke || _ Markers (1) | Lines 10V Areas (12)| ¢ D 4
E. O e — e e — 3
Properties. L [X] S
. T A w
g4lE 0 Tt t=Aa L || Eeses s
5 Minute 7 Minute Connectivity
c] Walking Di.. Walking Di...  Opportunity
[(Name] Grassland N
Category Default 7/ -
Description Areas with Grass. /A
FeatureClass LanduseAreas - Forest Green Space Historic
FieldName  Value Structure
Fieldalue grassland | .
= t ‘
Inter Limited Limited

Redevelop... FRedevelop... Redevelop...

VDlher Parks Pedestrian
%Stmcture Places
FieldValue Grassland
Value that is assigned to newly
added sketch features. Ll
P e L’ J L] \: Pedestrian Crossi... Aqueduct

232,37 43.88 Miles

Free download available at ESRI website
http://[www.esri.com/software/arcgis/extensions/arcsketch/index.html




ﬁ ~ Case 1: Digitizing Projected images

. Demonstrate the use of ArcEdit to create a new
shapefile of polygons via “heads-up” digitizing

* Projected 1mage

 Unprojected image

* Create an empty
shapefile in
ArcCatalog

- Navigate to a
writeable directory

and choose
File\New\Shapefile

File Edit Wiew Go Tools Window Help

I 1 Folder

& Connect Folder...

> Delete

Rename

Properties...

Exit

-] Me

-1 MSOCache
{:l PerfLogs
-1 ppsvedcache
l:l Program Files
l:l ProgramData
m- Python25
-1 QUARANTINE
-3 Recovery

G File Geodatabase
G Personal Geodatabaze

<> Layer...
i Group Layer
1 Shapefile...

& Toolbox

[ ArcInfo Workspace
dBASE Table
INFO table...

ﬁ' Coverage...

@- Addresz Locator...
@ XML Document

e K2

Ty




ﬁ“‘ Case 1: Digitizing Projected images

:
—
7

—

° Specify polygon Create New Shapefile

features || Name: rowpols
+ Specify WGS 1984 et e =
Auxiliary coordinate mem
¢ Save the empty GFEJ;EH':FEEé:_u‘::.n'r(dﬁigitfﬁgfﬁgi:r_ﬁmliawjphere
shapefile with a j
name such as .
newpolys.shp i
l

* Add basemap [ Show Details Edi...
(AI.CGI S World layer) | Coordinates will contain M values. Used to store route data.
and empty neWp Olys [ Coordinates will contain Z values. Used to store 2D data.

. Shp tO AI‘CGIS OK Cancel
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|_ Editor v b | #|7| Task: | CreateNewFeature  (3) _¥| | Target: | STATES

E @© |

M| = Stop Editing
By Save Edits 1. Start an edit session (start editing).

2. Choose which layer within your workspace you

want to be the target layer.

3. Choose whether you want to create new features
or edit existing ones.

4. Set up additional properties or options, such as
turning on snapping, setting which layers are
MoreEdiing Tools > | ge]ectable, and specifying input units.

Swpping- @ 5. Choose a tool. The Editor toolbar contains the
Options.. most frequently used simple-feature editing tools.

6. Add or edit attributes of the feature.

7. Save edits and stop editing.



Case 2: Digitizing Unprojected images

* Before digitizing: check the coordination system of

your image map.

1. Scanned map datasets
don't normally contain
spatial reference
information.

2. Satellite imageries
don’t align properly
with other data you
may have

®_Untitled - ArcMap - ArcInfo

’ File Edit View Insert Selection Tools Window Help

=lof x|

DEHS + 2BX| o~

O —

2

@ ‘ = ‘ K2 ’ | Aabbey Main Menu ¥ gi’ J Spatial Analyst ¥ | 5
-~

]

= £ Layers
=

kyoto_station_levelS_ms_aerial
RGB

MRred: Band_1

[ Green: Band_2

M EBlue: Band_3

Display l Source] Seleclion]

’ Drawing ¥ k Gy ég

20 |2 4«

o
2]

O~ Al~| 7= [0

e —
A A7 A~ & DN~ [eaw- | |

K |15111301.81 4135995.74 Unkn|/

24
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Case 2: Digitizing Unprojected images

® _Untitled - ArcMap - ArcInfo _-.lgjﬁl

J File Edit View Insert Selection Tools Window Help ‘

IDEE&|: 2@

o | [ ’ v L

£ £ Layers
SRR building_scheme_v1
[ <all other valuess
BuildingType
[] Commercial
[ Industrial
[CIMachiya ]
[“1Modern Residential High Density Lo §
[ Madern Residential High Rise
[]Modern Residential Low Density Lot
[ Other Built Structures
[IPublic Buidings
[ITemple Park Related Nonresidentiz
[ Transportation
=] kyoto_station_levelS_ms_aerial
RGE
MRed: Band_1
[ Green: Band_2
MEle: Band_3

| | B 74l
Display|50urce Selection | jan I\;’fn.il : o = T e |
J Drawing v R (=) {1]‘ [ &% _@Jj 1 Iib]A(ial zl ]10 EIB/"'M' By J Editar ¥ ’ = ‘

Q [567229.92 3870624.71 MetersJ) 7

Now we have a valid coordinate system, but our image
1s clearly pretty far from being correctly registered.



Georeferencing

Georeferencing Spatial adjustment
align, or georeference raster transtorm, rubber-sheet, and
datasets. edge-match vector features.
AY A
display units: pixels = —

[E //

% columns
>

¥

g

v

—¥
Image space X m‘\\\‘
C Link

Coordinate space

Eafore Transform After Transform



1. Add the raster dataset that you
want to align with your projected
data in ArcMap.

2. Add control points that link
known raster dataset positions to
known positions in map

coordinates (the order matters!). original data @

3. Save the georeferencing
information when you're satisfied

S LN
with the alignment. @ @
| A

4:. OptiOnally, permal’lently tI'aIleOI'm Affine Sen:ulznr'u:l Drd;ar Thilrd Drd_elr
palynomia palyrormia
the raster dataset.
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File Edit View Bookmarks Insert Selection Tools Window Help

DEEE & BB X v o $ 1736

o IS r
Georeferencing v | LaV= I

| -

v & M SpatialAnalyst'! I

REFAEE T=E 30 R

XK KA
LI ]

@O»‘éﬂm%@a k O & 2

‘ Editor v| M ‘ ,f"} Task: | Create New Feature

J
EF=] Loy

eastma_major_rd
= O cambbgrp
[
= M newpolys
(]
[0 Massachusetts Data from MassGIS (GeoS
2 M Imagery
[0 Boundaries and Places
O Transportation
Imagery

i x|

E' Target: Inewpolys

=l 2 |

F|Xe|aa)

|

D | X Source Y Source I X Destination [ Y Destin; +
1 -7914699.197... 5215259.060659 -7914773.561... 5215341 |
2 -7914752.034... 5215216.007702 -7914812.700... 521529¢ Close |
3 -7914797.044... | 5215075.107116 -7914838.140... 5215131
4 -7914900.763... 5215043.795875 -7914914.461... 521509¢ ~
<l 1 al »
RMS Error: 11.035430 Z
.
[ — N o 3
Display ISource I Seledionl 20| 2 1 ¢

Fone 20Cn 20 B 2SS SE B8 &
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= Geocoding
* Geocoding is the process of finding associated

geographic coordinates (often expressed as
latitude and longitude) from other geographic data

* Geocoding typically uses Interpolation as a
method to find the location information about an
address.

- E.g., if the address along one side of a block range from 1
to 199, then address Number = 66 1s about one-third of
the way along that side of the block.



Geocoding

= * Data needed for geocoding:

- A list of addresses saved as a database or a text file

- Street centerlines with street names and address ranges
one both sides of streets.

Actual Address Potential Address Range

(101) 105 107 113

(101-119)  Oak Ave  LEFT
ﬁ._ — L
100-118 RIGHT T ™ End Node

Start Node”

\
J

100 102 104 106 108 110

 Limitations?



= Online Geocoding

« Sometimes you just need to find one or a few
addresses and mark them on a map.

* ArcGIS online World Geocoding (free webservice)
ORORHELE | Lo N =S

Feshrer | Flaes; ADdEES | Fouke Locakon | Frdd

Chacpes vy ki enga komks
Allaria = =
S Of Inbaerian |1g:| Lt e s P

T e

Ehwes Sandwdration | [ Show sl canddain

Cawpd

* Googlecode


http://gmaps-samples.googlecode.com/svn/trunk/geocoder/singlegeocode.html
http://gmaps-samples.googlecode.com/svn/trunk/geocoder/singlegeocode.html
http://gmaps-samples.googlecode.com/svn/trunk/geocoder/singlegeocode.html
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Look up place names in Gazetteer

- A place name—One or more keywords that can
be used to search for a place (e.g., a country, city,
river, or any geographic feature).

* A description of the place—A statement clearly
1identifying the place.

Rl TP i E'ﬂllru'vé

rM Find - Flm i |
Features Flaces ]Addresses ] Route Locations ]
Service g se |
Place Mame: |m j New Search |

Place Type: |U.S. Points of Interest

Candidates: 20 _|:|
5| @

Search: |FuII Extent
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. TagMaps: The aim of

Conceptual (or mental) maps

1s to provide a mental map of

the city by using the photos and tags uploaded by photographers

on the Flickr image sharing website.

Boston

Take me there!

SEE IRRELEVANT PHOTOS? HELP THE SYSTEM LEARN BY CLICKING X' TO CLOSE THEM!
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See irrelevant photos? Help the
system learn by clicking 'x’ to
close them!
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http://tagmaps.research.yahoo.com/worldexplorer.php

