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GEO 325v Lab 4

Georeferencing, Digitizing, and Creating Metadata

Introduction:

When doing GIS analysis, you may encounter data that does not have a spatial reference. Sometimes
this data actually has a projection but ArcMap is not sure exactly what it is. You have already
addressed this issue in Lab 2. This time, however, you have been provided with an aerial photograph
(of Michigan State's campus) that does not have a projection. You can import most image file formats
into ArcMap and geo-rectify these images. The image provided for you in this lab was simply scanned
from a hard copy, and does not have coordinates on the Earth. From this photo we want to trace, or
"digitize," some of the features from the Michigan State University campus into vector shapefiles so
that the data can be more easily used in the GIS. You will populate the attribute tables of the new data
you will create, and finally you will be creating metadata to accompany this new data.

Objectives:

At the completion of this lab, you will be able to:

use the tools in the Georeferencing and Editor toolbars;

georectify an aerial image or other image/map without a spatial reference;
create new shapefiles;

digitize points, lines, and polygons on an data layer;

populate a spatial database; and

create metadata for new data layers.

Part 1: Georeferencing Data without a Spatial Reference
To begin this lab:

1. Log into Geography’s remote server (Desoto). You should be familiar with this process by now;
directions are located in your Lab Exercises and Activities module in D2L.

2. Navigate to the "g325v" > "CourseMaterial" > "LAB4" folder, and copy the two folders in the
DATA folder (roads and EL_2005) to your own "labg" > "data" folder.

3. Add the roads data layer and the EL,_2005uf data layer from your personal working data
folder to a new project in ArcMap. These data layers include an image of Michigan State's
campus from 2005 and the campus roads layer.

SAVE YOUR PROJECT to your lab4 > maps folder (lastname_ firstname_labgmap).
4. You may notice that you do NOT see both of the layers.

e Right-click on the EL_2005uf.tif layer and choose "Zoom to Layer". You will be taken to
the aerial image of Michigan State. Using the zoom out tool, zoom out until you can see
both layers (they will appear very small).

e For future reference, sometimes when adding an unprojected image or layer, you will
see this (below) message appear [you may not see this message for the image layer, that
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is okay].

A Unknown Spatial Reference

T he following data sources vou added are missing spatial reference
information. This data can be drawn in Arckd ap, but cannot be projected:

EL_2005.tf

ak.

5. Zoom to Full Extent O to see all of the data you have added.

Your map may look something like this (perhaps not exactly, but you should see that the Michigan
State image and the roads layers are in very different locations):
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The photo is that small feature inside the red circle and the roads layer is the feature inside the blue
circle. Because the Michigan State image is simply a photo, and does not have a projection, you will
need to georeference it.

You may be wondering.....
What does the term "georeference" mean?

Answer: By georeferencing the image, you are "tying" the image to a location; in this case,
you are placing it at the same location as the layer of the Michigan State roads.
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Next, open the Georeferencing toolbar.
6. Customize> Toolbars> Georeferencing.

"EL_2005uf.tif" should be in the "Layer:" dropdown.

7. Click the Add Control Point button . Your mouse has now turned into a + symbol.
This tool allows you to match points on the photo to those on the roads layer until they match up.
8. Right-click on "EL_2005uf.tif" in the Table Of Contents > Zoom to Layer.

9. Zoom into the image and click on a distinguishable intersection on the aerial photo. An easy
one to identify is where Michigan Avenue and Grand River Avenue intersect, circled below.

e Before you click on the intersection, you should see "crosshairs" when you put your
cursor over the intersection. If you do not, go back and click on the Add Control Point
button from the toolbar again, then click on the intersection.

10. If you are not familiar with the Michigan State campus, you may want to open Google Maps

|

within the " Satellite View and Show labels option to orient yourself.

11. Right-click on the roads layer in the TOC and select "Zoom to Layer".

12. In the roads layer, click on the same intersection you found on the aerial photo.


http://maps.google.com/
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However, the photo is only correctly placed at that control point (the Michigan Ave/Grand River
intersection). You now will need to add several more of these control points to line the image up
exactly with the roads layer. An important note for future reference: you must have at least 4 control
points every time you georectify an image. It also works best if the control points are placed evenly
across the map.

13. Find another intersection or point you can identify on both the roads layer and the photo. (Use
the pan tool - it looks like a hand) to move the photo around.

Another easily identifiable point is the circle at the corner of Shaw Lane and Bogue Street near the

Business College. Use the Add Control Point Tool ¥ again to first click on the photo, and then the
roads layer. You should see the layers adjust slightly to be more "lined up" with each other. Do not
worry if your map does not look exactly like the image below; just continue with the process of lining
up the points.
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14. Now add at least two more points of your own. You can find them by zooming out and seeing
where the two layers do not seem to correspond.

e Be aware that there are several traffic circles that are shown on this 2005 image that
have been removed and are not shown in the Roads layer.

You can see the control points I made in the screen-shot below. Make sure to spread the points out the
way it appears in the screen-shot. If they are too close together, the image will not match with the
road data completely.




Troubleshooting: Incorrectly Placed Control Point
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If your image does not completely match because one control point is off:

o Open the Link Table (The icon on the Georeferencing Toolbar)
o0 Select the point you think is incorrect

Link Table

W Source

Y Source
103301.739117 '

104105.121243
102676, 264762
102233.285783

i Map

-67 126,67 2986
-88010.775017
-39113.939947
-B7717.601295

Y Map
243006.0585728
242829,181513
241248849257
243031609903

623539, 119328

£24975,478590

Residual

623212451525
622493, 451604

045442
0.36787
0.55700

<

v Auto Adjust

k4
Transformation: |lst Crder Polynormial (nlﬂ

Total RM3 Error: | 0.51630
Load... |

Save... |

o Click on the Delete Link button (top left of the pop-up window you’re working in).
o Now add a new control point to replace the one you just deleted.

Once the image is correctly geo-referenced with at least FOUR points, you need to update the

geo-referencing and make it permanent. This way in the future if you use the photo as data in another
ArcMap project, it will already be correctly georeferenced.

15. On the Geo-referencing Toolbar dropdown, select "Update Georeferencing".

Georeferencing * | Laper |EL_Z20

Ilpdate Georeferencing

Rectify, ..

Congratulations! You have georeferenced an aerial photograph - that is an important skill if you go on
to do more GIS analysis.

SAVE YOUR PROJECT (again) to your lab4 > maps folder (lastname_ firstname_lab4map).
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Part 2: Creating New Shapefiles
Often the data you need for a project does not exist, so you must draw new points, lines, and polygons

from other data. Today we will be digitizing several different features on the Michigan State
University campus: the Sparty Statue (point), the Red Cedar River (line), and five buildings

(polygons).

First we need to create blank shapefiles for each of the different data types.
16. Start ArcCatalog i&] on the Standard Toolbar.
17. Navigate to your "labgq" > "data" folder.

18. Right-click on your data folder > New > Shapefile.

Mame | Tvpe
Ddata 5 Falder
|:|E>c:|:u: B Copy  Chr+C Falder
|:|rna|:|f Folder
}‘; Celete
Fename Fz
Refresh
m C3 Folder
=\ Search... 3 File Geodatabase

5 Personal Geodatabase

<> Layer...

@ Group Laver

Properties...

Shapefilz. ..

&P Toolbox

D ArcInfo Workspace
dBASE Table
INFO table, .,
ﬁ' Coverage. ..
ﬁ. fddress Locator,..

@ %ML Document
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This will open the Create New Shapefile dialog box. This first shapefile you will create will be a point

feature type.

19. Give the new shapefile a name, something like campus_ points might work.

20.The feature type is "Point".

Create New Shapefile

M arme: |c:ampus_pnints

Feature T ppe: |F'|:|int

Spatial Reference

Dezcriptiomn:

Unkmovan Coardinate Spstern

[ Show Details

Edi...

| Coordinates will contain M valuez. Used ta store route data.
[ Coordinates will contain 2 values. Used to store 30 data.

aFk. Cancel

Finally we need to give the new shapefile a coordinate system. We learned this in Lab 2, but we can
take a shortcut here. Because we already know that the roads layer we have been using is in a
coordinate system, we can import the coordinate system from the roads layer.

21. Click "Edit".

This opens the Spatial Reference Properties dialog box.
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22, Since we want to import the spatial information from an existing dataset, select "Import" (see
below) and in the Browse for Dataset dialog box navigate to your roads dataset in your "labg" >
"data" folder.

Spalial Relrmnes Pruperlics b
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It should now look like this:

Swalicl Refirene Pruperlics

XN UTANECINANE RN |

ST |_ o hers ko search ;I QA | G~

O B ravyie:

f:.r \D_15E5_-chine_Chilque_Mercator_fanuth_haktiral_Ovign
Il L cenvrapht= cenedinge Spaems
[0 [ Prowsec:ed Zao-dinate Svaters

CIFTRCT rovednaie sysirT:
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Ck Cance!




January 2018
23. Hit OK twice.

You should now see your campus_ points with the two other layers from Part 1 of this lab.

| campus_points.shp Shapefile

24. Now we want to create two more shapefiles just like this, one for the river ("polyline") and
another for buildings (polygon). Follow the same process for creating the points as in Steps
16-21, just change the feature type. They should all have the same spatial reference as the roads

layer.
Create New Shapefile 1A Create New Shapefile
W arrie: river Ml |buildings
Feature Type: Feature Type: |F'c-|_l,lgu:-n ﬂ

25. Your three new layers should look like this along with the other layers in your "lab4" > "data"
folder:

Marme | Type
= buildings. shp Shapefile

[

= campus_points.shp Shapefile
] tiver,shp Shapefile

You now need to add these new shapefiles to your ArcMap document. They should be automatically
added to the Table Of Contents. If they are not, use the Add Data button in ArcMap to add the new
data, the same way we have in this lab and previous labs.

Part 3: Adding a Field to an Attribute Table
We now need to add a field to the attribute tables of each of the new layers we just created.

26. View the attribute tables of each of the layers (Right-click > Open Attribute Table)

Each of the attribute tables includes three fields: FID, Shape, and ID, and you will notice there are no
values or features in these fields.

| Fip | Shape*’ | 1d |

10



First, you need to add a Name field.
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27. Let us start with the Points layer. Open the attribute table, and choose the far-left icon for

"Table Options". From the pull-down menu, choose "Add Field".

Switch Selection
Select Al
Add Field. ..

¢

Oplions =

This opens the Add Field dialog box.

28. In the Name field type "Name".

29. In the Type field change it to Text.

Add Field RIX

30. Click OK.

I arne: |N ame
Type -
Field Properties
Length 50

Turn All Fields On
Showe Field Aliases

Restare Defaulk Colurmn Widths

Joins and Relates 2
Related Tables 2
Create Graph...

add Table to Lavout

Reload Cache

Prink. ..

Reparts 4
Expork, ..

Appearance. ..

Ok | Cancel

11
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There will now be a new empty field called Name in the attribute table.

31. Make sure to add this same field to each of the new layers you just created: campus_ points,
river, and the buildings.

Part 4: Digitizing and Populating Spatial Databases
You have probably noticed that the attribute table for each of the new shapefiles is empty; this should

make sense as they are new shapefiles that we created and have no data. We will now "populate” the
database with information.

32. Turn on the editor toolbar, Customize > Toolbars > Editor or s 0on the Standard Toolbar.

33. Click the editor dropdown > Start Editing.

Editor -

Skart Ediking

You will see a box entitled "Start Editing" prompting you to "choose the layer or workspace to edit.
Select the campus-points layer and then click "OK".

Start Editing

THis map conteins dake fraT mae shan ons databaze o folder
2 mes= choose the laver o wonkspace <o =di

A B i
Wl 4P compus_geints
_j e
L -
Soigie I Type I
A B\ CassediGood28\CoursaMater de|_ABND., . Shapefies | dBaze Flas
R lasses) fanct g mRare JHeRl =R L AA L shanefles | dHAse Hips
Al =20l e wabapazs | o Caned I

You will see a box entitled "Create Features" on the right-hand side of ArcMap. It lists the layers
currently in your project, including the campus points, buildings, and river layer you recently created.

34.We will start with the points layer first. Click on your points layer name in the "Create
Features" box.

12
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35. Pan to the location of the Sparty Statue on the aerial photo, shown above.
Find the Sparty Statue on the aerial photo, shown below in the screenshot (If you are not

familiar with the Michigan State campus, use GoogleMaps to find the Sparty Statue).

35. Click on Point, under "Construction Tool" in the Create Features box. On the aerial photo, click
on the location of the Sparty Statue.

Where you just clicked there will now be a cyan-colored dot.

Now let us edit the attribute table to reflect the new point we just added.

13
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36.Right-click on the campus_ points layer in the Table Of Contents > Open Attribute Table.

37. You will see the row highlighted in blue. Double click in the empty name cell and type "Sparty
Statue", then close the attribute table.

Hame

Sparty Statue

Make sure to save your edits by selecting "Save Edits" from the editor drop down menu, shown
below (if you are editing a lot, you should do this often, simply saving your ArcMap document does

not save the edits to the data).
. HEE

J+: -#\—ri‘-L.-k?lEﬁ'l:lE

'/’ Shop Editing
: Savs Edks bwildings
Move... El:uldinqs

&
=

Now let us add in the Red Cedar River.
38. Pan your map to where the Red Cedar River is south of the Brody Complex on the western end
of campus.

39.Click on River in the Create Features box, then Line under "Construction Tools".

40.Start clicking to create a line where the river is located (this aerial photo was taken during
leaf-on, making the river difficult to identify, however, try to do your best to find it and create a

line at the river center line).

e If you need to move the image, just pan (using the hand symbol) to a different part of
campus, then click Line and resume tracing the river where you left off.

The new line is shown in green above. Note: Image is grayed out to show the new line.

14
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41. Continue following the river until you reach Hagadorn Road. Double Click to end the line.
The line will turn a cyan color once you double-click to end it.

42.Edit the name field in the attribute table so that this line is named "Red Cedar River"; close the
attribute table when you are finished. Save edits!

Hame

Fed Cedar River

Think about this for a moment....

Now that you have added information to the attribute tables of two shapefiles, what might be
other information (feature attributes) you could add to these attribute tables? Perhaps the age
of the Sparty Statue? The average depth of the river? You could add this information as new
fields in the attribute table, as you did earlier in the lab.

Note: For the purposes of this lab, it is not necessary but just consider it for a moment.
Now, we will add the buildings.

43.You must draw polygons of the following structures on campus. Add their names to the
Buildings attribute table when you are done with each.

0 The Main Library
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0 One building of your choice. (I chose the Geography Building.)

44.Double-clicking will close each of the polygons.

45. Be sure you have entered each of the building names into the attribute table.

Hame

hain Library
Geography
International Certer

When you are finished, save your edits and stop your edit session.
46.Editor > Stop Editing.

47.You can view your new map by turning off the aerial photo.

L\
7

|
\Cg ~B/\J%f

—

SAVE YOUR PROJECT (again) to your lab4 > maps folder (lastname_ firstname_lab4map).

16
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Part 5: Creating and Updating Metadata
You have learned about Metadata in Geo 221, the ESRI Tutorial, and in this class. To review,

metadata is data about the layers in your GIS project, and it is very important to create metadata
when you create your own data layers.

Here is more information about metadata that you can review.

48.Go back to ArcCatalog.

49.Click on the Buildings layer and notice that there are three tabs in ArcCatalog: Contents,
Preview, and Description.

50.Click through each of the tabs to see what each contains.

51. Click on the Description tab. Notice that there is little information here; you will need to add

the metadata so it is current and useful to other potential users of the layers you have
created.

52. Click on the Edit button ET (located just underneath the Description tab).

This will open the Edit Metadata dialog box, shown below:

5 ArcCatalog - Arcinfo - CAUsers\Adrienne

file Edit View Go Geoprocessing Customize Windows Help

YEEIELES QIEEE 32
Location: C\Users\Adrienne'\Desktop'\Lab#! Data*buidings shp -
< 2
Catalog Tree ¥ X | Contents I T ‘ Description
5 E4 Folder Connections
= 3 C:\Users\Adrienne\Desktop\Labd\Data (5] Save  x Cancel
£ _macosx
(5 EastLansinglmage .-
5 Elimage2 Item Description
(& buildings
(= campus_points Title  {empty)
(= river

[ roads
! Toolbox
(3 Database Servers
5 Database Connections
GIS Servers

% Delete 2 Update

Summary

Shapefile selected

Notice that there are many fields in this dialog box: Title, Summary, Description, et cetera.

For this lab you will be required to fill out only some of the fields.

53. You need to add a Title and Description for each of the three new shapefiles (buildings,
campus_ points, and river, or however you named those shapefiles). What you write in these
fields is up to you, but remember that metadata is designed so that others can use your data
without actually talking to you, so make sure it makes sense! Basically, think about why it

17
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would be useful to create a new shapefile of the buildings on campus.

e Feel free to add information in the other fields as well if you would like, such as
Summary and Tags.

54.Notice your cursor may not appear in the editing box, simply click within the editing box and
begin typing. Once you have written your Title and Description for one shapefile, click Save.
Repeat the process for the other shapefiles.

You are all finished! Your instructor will view your maps and metadata in your folder on the remote
server.
Conclusion

After completing this lab exercise you should be comfortable georectifying an image, creating new
shapefiles, adding fields to an attribute table, editing an attribute table, and creating metadata.

Deliverables

1.
. [25 points total]

You will be graded on the following tasks:
a. Ifyour aerial photo is correctly aligned with the roads layer, Part 1. (4 points)

b. If you have successfully created a shapefile and populated their respective attribute tables for the
Sparty Statue, the Red Cedar River, and the campus buildings, Parts 2-4. (4 points each; 12
points total)

c. Ifyou successfully created metadata for each layer, and wrote clear and concise descriptions of
each shapefile, Part 5. (3 points each; 9 points total)

2. Question 1 (short essay). |5 points]

Consider what you have learned about GIS in class so far, and the tasks that you learned how to do in
this lab. Describe a situation when you might use these skills. For example, can you think of an
application of when a GIS analyst would need to upload a new or historic aerial image and add new
features (like we did with the points, lines, and polygons) to a map?

_

Total: 30 points

This lab was written by Carolyn Fish (MSU-Geography); edited by Dr. Grant Gunn, Dr. Mike Luehmann, Adrienne D. Goldsberry, and Beth
Weisenborn; and proofed by your Instructor.



