ArcGIS 9

Using ArcGIS Tracking Analyst




Copyright (c) 2004-2005 TASC, Inc. and its licensor(s).
All Rights Reserved.
Printed in the United States of America.

The information contained in this document is the exclusive property of ESRI. This work is protected under United States copyright law and the
copyright laws of the given countries of origin and applicable international laws, treaties, and/or conventions. No part of this work may be reproduced
or transmitted in any form or by any means, electronic or mechanical, including photocopying or recording, or by any information storage or retrieval
system, except as expressly permitted in writing by ESRI. All requests should be sent to Attention: Contracts Manager, ESRI, 380 New York Street,
Redlands, CA 92373-8100, USA.

The information contained in this document is subject to change without notice.

U.S. GOVERNMENT RESTRICTED/LIMITED RIGHTS

Any software, documentation, and/or data delivered hereunder is subject to the terms of the License Agreement. In no event shall the U.S. Government
acquire greater than RESTRICTED/LIMITED RIGHTS. At a minimum, use, duplication, or disclosure by the U.S. Government is subject to restrictions
as set forth in FAR §52.227-14 Alternates I, II, and IIT (JUN 1987); FAR §52.227-19 (JUN 1987) and/or FAR §12.211/12.212 (Commercial Technical
Data/Computer Software); and DFARS §252.227-7015 (NOV 1995) (Technical Data) and/or DFARS §227.7202 (Computer Software), as applicable.
Contractor/Manufacturer is ESRI, 380 New York Street, Redlands, CA 92373-8100, USA.

ESRI, the ESRI globe logo, ArcView, ArcGIS, GIS by ESRI, ArcCatalog, ArcEditor, ArcInfo, MOLE, the ArcGIS logo, ArcMap, and www.esri.com are
trademarks, registered trademarks, or service marks of ESRI in the United States, the European Community, or certain other jurisdictions.

This product includes software developed by the following organizations: Apache Software Foundation, Norken Technologies, Systementor AB, and
DiscoverCast.

Other companies and products mentioned herein are trademarks or registered trademarks of their respective trademark owners.



Contents

1

3

Introducing ArcGIS Tracking Analyst

Tracking temporal data 2
Symbolizing temporal data 3
Displaying data 4

Charting temporal data 5

Creating and applying actions 6
Tips on learning Tracking Analyst 7

Quick-start tutorial 9

Exercise 1: Adding and symbolizing temporal data 10
Exercise 2: Replaying temporal data 15
Exercise 3: Applying actions 17

Working with temporal data 21

What is temporal data? 22

Simple and complex temporal events 23

Adding temporal data in ArcMap 25

Temporal data and date conversion 27

Adding a tracking shapefile from ArcView GIS 3.x 29
Complex data 31

Using temporal layer properties 33

Displaying the most current temporal event 35
Setting temporal offset for a layer 36

Saving and exporting data in ArcMap 38

Symbolizing temporal data 41

About symbolizing temporal data 42
Symbolizing point data 47
Symbolizing line data 53
Symbolizing polygon data 55
Symbolizing a track 57

1



5 Displaying temporal data 59

About displaying temporal data 60
Displaying symbolized temporal data 63
Using the Animation Wizard 65
Labeling temporal data 68

6 Charting temporal data 69

About charting temporal data 70
Using the Data Clock 72
Using the Data Clock Manager 73

7 Creating and applying actions 75

Applying actions to temporal data 76
Layer actions in ArcMap 77
Applying filter actions in ArcMap 79

8 Working with real-time data 81

What is real-time data? 82

Setting up a real-time connection in ArcCatalog 84

Setting properties for tracking connections in ArcCatalog 86
Setting properties for tracking services 87

Applying actions to real-time data 89

Applying custom VB actions in real-time 94

Adding real-time datain ArcMap 96

Glossary 97

Index 101

Using ARcGIS TRACKING ANALYST



Introducing ArcGIS Tracking Analyst

IN THIS CHAPTER
e Tracking temporal data
e Symbolizing temporal data

e Displaying data

Charting temporal data
e Creating and applying actions

e Tips on learning Tracking Analyst

Welcome to ESRI® ArcGIS® Tracking Analyst, the extension for mapping
objects that move or change status through time. Tracking Analyst gives you

the power to:

e Track temporal data from disk and in real time. Tracking Analyst
supports network connections to global positioning system (GPS) units
and other tracking and monitoring devices, so you can map your data in
real time.

* Symbolize temporal data and change its appearance based on temporal
components.

* Display real-time or fixed-time data from disk at any speed, forward or
backward, using the Tracking Analyst Playback Manager.

e Chart temporal data using Tracking Analyst functionality to build and
display a data clock.

* Create and apply actions on real-time and stored data.

* Optimize your use of Tracking Analyst.



Tracking temporal data

With the ArcGIS Tracking Analyst extension, you can create a new connection to a tracking service that can stream real-
time temporal data to track events as they occur. Use ArcCatalog™ to set up the connection, and add data directly into

ArcMap™, where you can play the data on a map background. You can also add and symbolize fixed-time data to play on
the map.
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Symbolizing temporal data

You can change the symbology of your temporal data by color, size, and shape from the Symbology tab in the ArcMap
Layer Properties dialog box. Use Tracking Analyst customized settings to make changes and set preferences for the display
of your data, including temporal tracks to identify individual entities. You can adjust time window settings, color and size

ranges, and other temporal aspects of the display.
Layer Properties |
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Displaying data

Using the Tracking Analyst Playback Manager, you can replay real-time data messages or data from a disk. The Playback
Manager allows you to set start and end times and replay data as it occurred—or as it is occurring—within that time frame,
or playback window. You can play data backward or forward, change the playback speed, and adjust the playback window
on the fly.
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Charting temporal data
Using Tracking Analyst charting tools, you can display the temporal distribution of data. You can determine what units and

ranges you want to show, summarize the temporal information, and display your charts with legends and labels to help
analyze your data more easily and efficiently. You can also manage data clock charts using the Data Clock Manager.
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Creating and applying actions

You can create and apply actions to alter your data, filter it, or perform some operation based on its contents, either in real-
time data messages or in historical fixed-time datasets, depending on the type and location of the action. The Tracking
Analyst Actions tab in the ArcMap Layer Properties dialog box allows you to create and apply actions to temporal data
layers. You can also apply actions to the data itself as it comes in from the server using the Actions tab in ArcCatalog. You
can apply actions to highlight and suppress data display, include or exclude data from a dataset using a filter, or convert a
dataset’s coordinate system reference. You can also create custom actions for real-time data using Microsoft® Visual
Basic® for Applications.
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Tips on learning Tracking Analyst

A working knowledge of ArcGIS and the ArcMap 8.x
interface is useful for learning the Tracking Analyst
extension. If you are unfamiliar with ArcMap, it is
suggested that you work through the ArcMap ‘Quick-start
tutorial’ in Using ArcMap.

Finding answers to questions

Like most people, your goal is to complete your tasks while
investing a minimum amount of time and effort on learning
how to use software. You want intuitive, easy-to-use
software that gives you immediate results without having to
sift through pages of documentation. However, when you
do have a question, you want the answer quickly so you can
complete your task. That’s what this book is all about—
getting the answers you need when you need them.

This book describes the temporal data tasks—from basic to
difficult—that you’ll perform using ArcGIS Tracking
Analyst. Although you can read this book from start to
finish, you’ll likely use it more as a reference. When you
want to know how to do a particular task, such as adding
and symbolizing temporal data, just look it up in the table of
contents or index. What you’ll find is a concise, step-by-
step procedure to complete the task. Some chapters also
include detailed information if you want to learn more about
the concepts behind the tasks. You may also refer to the
glossary in this book if you come across any unfamiliar
terms or need to refresh your memory.

INTRODUCING ARCGIS TRACKING ANALYST

Getting help on your computer

In addition to this printed documentation, Tracking Analyst
also offers desktop and context-sensitive help as a valuable
resource for learning how to use the software. To learn
how to use help, see ‘Getting more help’ in the Tracking
Analyst section of the ArcGIS Desktop Help system.

Contacting ESRI

If you need to contact ESRI for technical support, see the
product registration and support card you received with
ArcGIS Tracking Analyst, or refer to ‘Contacting Technical
Support’ in the ‘Getting more help’ section of the ArcGIS
Desktop Help system. You can also visit ESRI on the Web
at www.esri.com and support.esri.com for more
information on Tracking Analyst and ArcGIS.

ESRI education solutions

ESRI provides educational opportunities related to
geographic information science, Geographic Information
System (GIS) applications, and technology. You can choose
among instructor-led courses, Web-based courses, and self-
study workbooks to find education solutions that fit your
learning style and pocketbook. For more information, go to
www.esri.com/education.






Quick-start tutorial

IN THIS CHAPTER

e Exercise 1: Adding and symboliz-
ing temporal data

e Exercise 2: Replaying temporal
data

e Exercise 3: Applying actions

The best way to learn Tracking Analyst is to try it yourself. This chapter
guides you through three exercises that will help you gain some basic skills
in adding, symbolizing, and replaying fixed-time temporal data from disk in
ArcMap, as well as how to apply actions to the data.

You’ll be using data from hurricanes in 2000. You will add the temporal
shapefile, customize how you want it to display on the map, and then play
back the data. Then you’ll use the Actions tab to apply a highlight to a
hurricane when its winds reach or exceed a certain velocity.



Exercise 1. Adding and symbolizing temporal data

The scenario for the following exercises involves hurricane
data from 2000. You’ll add a shapefile of hurricanes con-
taining temporal information to an existing ArcMap docu-
ment (.mxd file) using the Add Temporal Data Wizard.
Then you’ll symbolize the data to indicate passing time. For
procedures for adding real-time data, refer to Chapter 8,
‘Working with real-time data’.

Adding a shapefile or feature class

The following exercise leads you through the steps of
adding a shapefile containing fixed-time data from disk.
This shapefile contains simple temporal event data. For
more information on simple and complex events, refer to
Chapter 3, “Working with temporal data’.

1. Start ArcMap and open the hurricanes2000.mxd file
from your sample data folder.

2. Click the Add Temporal Data Wizard button on the
Tracking Analyst toolbar. The wizard opens within the
ArcMap window.

Tracking Analyst

Tracking Analyst = | @ | @

3. Leave the first button clicked to browse for a feature
class or shapefile.

4. Click the Browse button to find the shapefile.

10

Add Temporal Data Wizard [ x]

1. What deta do you wani to =dd into your map 25 3 temporal laver?
6—6‘ GTEine clsss o shapeli ontanig teporsl dat
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2 Choose the input feature class or shapefile:
3 Chanse the figld containing the date.time:

j‘

4. If pour data can be organized into bracks, such as hurricane tracks, choose the figld that
identifies which track each temporal record belongs to,

[MNone] =

Aboul Adding Temparal Data... |

cgop | Frish | [Ccees ]

5. Click the 2000_hrcn.shp shapefile in your sample data
folder and click Add.

add Data
Loak in ID Simple

Name: [2000_enshe 5 —e
Show of type:  [Feature classes = Cancel

The file’s pathname appears in the Add Temporal Data
Wizard, and the two text boxes below it are enabled with
default values.
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6. Click the date/time field dropdown arrow and click
TA_DATE. This tells ArcMap to look in this field for the
temporal component of the data. Tracking Analyst
Symbology settings will also use this field to determine
how symbols will draw during playback.

7. Click the track identifier field dropdown arrow and
choose EVENTID from the fields listed. The ID field
identifies each object in the dataset. Tracking Analyst
uses it to apply tracks to data and to join complex
temporal events.

8. Click Next.

Note: If your date and time information resides in a date
field, as opposed to a string field, you will see a Finish
button instead of Next.

Add Temporal Data Wizard [ 7]

1. ‘what data do you want to add into your map as a temporal layer?
&+ A feature class or shapefile containing temporal data.

A feature class and a separate table containing termporal data that this wizard will jin
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P
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o
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4. If pour dats can be organized into tracks, such as hurricane tacks, choose the field that
identifies which track each temparal record belongs b

|EVENTID =

About Adding Temparal D ata

< Back I Mewt > I Cancel

o

Note: The first field on the panel is a sample of your
data pulled from the first field of the dataset you are
adding.
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Add Temporal Data Wizard [7]

B The date/time field you chose iz a sting field. Please specify the format of the data in the
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For more information on date and time formats please see the Windows Regional Settings

About Adding Temporal Data

< Back I Finish I Cancel

®

9. Click the dropdown arrow to choose a locale corre-
sponding to the data you are adding. Available date and
time formats may update automatically.

10. Click the dropdown arrow to choose a date format that
best matches your data. Use the sample record from
your data at the top of the dialog box panel for guid-
ance.

Note: If this format differs greatly from the Windows
short date format, the data may not be evaluated
correctly.

11. Click the dropdown arrow to choose a time format that
best matches your data. Use the sample record from
your data at the top of the dialog box panel for guid-
ance.

Note: If this format differs greatly from the Windows
short date format, the data may not be evaluated
correctly.

12. Enter AM and PM designators, if needed.
11



A preview of the date and time format you have speci-
fied appears in the last field fo the panel

13. Click Finish to add the data to your map.

The layer appears in the table of contents with a default
base symbol and a label of All Time, and the data appears
on the map. In the next procedure, you will modify the
data’s symbology to indicate the passage of time as the data
occurred.

— 10Degres Graticle
nd

Backgrour

12
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Symbolizing temporal data

The Tracking Analyst extension allows you to set time-
specific symbology so your data will display differently
depending on its temporal components. Using the Symbol-
ogy tab in the ArcMap Layer Properties dialog box, you can
change color, shape, size, and time ranges.

1. Right-click the temporal layer you just added and click
Properties. The Layer Properties dialog box opens.

Save fz Layer File...

. Click the Symbology tab.
. Check the Time Window check box in the Show panel.
. Click Color in the Drawn As panel.

9 BSOS BN )

. Click in the Period text box and type 14.

Layer Properties

6. Click the Units dropdown arrow and click Days.
7. Click the Classes dropdown arrow and click 7 to divide

the color range into seven classes of two days each.

8. Click the Color Ramp dropdown arrow and click on a

color range that will show contrast when replaying data.

9. Click Apply to accept these changes, which now appear

in the legend panel of the Symbology tab.

For more information on the settings in this dialog box,
you can click the Help button on the title bar and click
on the desired control to activate the Tracking Analyst
context-sensitive help.
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Shape [ 2400010 -36.000 Past 24.000 to 36.000 Minutes
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T e
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Time Window
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—

Cancel |

Apply

I 25000 10 48,000
I 2000 1o £0.000

Past 36.000 to 42.000 Minutes
Past 43.000 to B0.000 Minutes

oK I Cancel

Lpply

QUICK-START TUTORIAL

o o

10. Click OK to accept changes and close the dialog box.
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Layer Properties

[Z1x]
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The new color range appears under the layer in the
ArcMap table of contents. At this point, you will not see
any data displayed on the map, because you have changed
its temporal display properties. In the next exercise, you will
display the data using the Playback Manager.

% hurricanes2000_ta.mxd - ArcMap - ArcView
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Exercise 2: Replaying temporal data

You’ve already gone through the procedure for symbolizing
data according to its temporal components, including setting
time ranges to display, specifying classes, and viewing the
new symbology in the ArcMap table of contents. The
following procedure takes you through the steps of replay-
ing the data using the Playback Manager.

Replaying symbolized temporal data

In the previous exercise, you’ve indicated that the data’s
color be modified according to its temporal components.
Now you’ll use the Playback Manager to replay the data as
it occurred. In the Playback Manager, you can set start and
end times, the playback window of data to replay, the speed
of the playback, and whether you want the data to replay in
a continuous loop. For more information on any item in the
Playback Manager, you can click the question mark button
and then the item to access Tracking Analyst’s context-
sensitive help.

1. Click the Playback Manager button on the Tracking
Analyst toolbar. The Playback Manager opens.

Tracking Analyst B
Tracking Analyst = | @ | @
1

2. Click Options to see a full view of the dialog box.

3. Click the Set playback window to temporal extent of
dropdown arrow and click 2000_hrcn, which is the
temporal data layer you just added.

QUICK-START TUTORIAL

Playback Manager [_ O[]

Stat [fug032000060000FM || Curent [AaT5 2000081584 PM =] End [Oct22 2000 120000PM 5]
M) 4| ® | b | M| Loop Slower

Set plapback. windawfto temporal exent of Setthe playback rate

gl [t [oas =] Dapsssecond I Hide Histagrem

e © o O

[« AT emporal Layerf >

Note: This setting adjusts the start and end times of the
playback window to include the temporal information for
all data in the selected layer or layers. If you have added
more than one temporal layer, you can set the temporal
extent—start and end times—to all temporal layers, only
those that are visible, or just a single layer.

. Click the Playback Rate dropdown arrow and choose

Days as the unit.

. Click the Play button. The Playback Manager remains

open, indicating progress of the playback, and the data
begins to replay on the map.

. If you want to condense the dialog box, you can click

Hide Histogram to show the Playback Manager without
the histogram.

You can speed up or slow down the playback rate by
clicking and dragging the speed indicator in the center of
the Playback Manager to the Slower or Faster setting.
Click the Loop check box to play the data continuously.

The histogram at the top of the Playback Manager
shows the amount of data available at a given time in the
set temporal extent. You can change the Start, End, and
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Current times by clicking the dropdown arrows beside
those fields, or you can click in the fields to edit the date
and time settings directly.
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If you want to nudge the playback forward or backward
while not playing data, you can click on the Next and
Previous buttons to the right of the histogram. These
buttons adjust the current date being displayed by a set
increment, determined by the playback rate, plus any
adjustments made to the speed using the slider bar. You
can only use the Next and Previous buttons when not
playing data.

You can also affect data display by clicking and dragging
the time indicator or by clicking on the histogram at any
point, which will set that point to the current time.

Note: If you have applied labels to a layer, they will not
display on the map when you click and drag the time
indicator in this manner for performance reasons.
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Exercise 3: Applying actions

You can create and apply actions that will affect the data’s
display or properties. In the following exercise, you will
apply a highlight action that will affect the display of the
temporal data layer during playback. You will enter param-
eters in the Action Wizard to highlight a hurricane’s path
when it meets or exceeds a certain wind speed.

Creating a highlight action for playback

In the previous exercise, you replayed your symbolized data
using the Playback Manager. In this exercise, you will add
an enhancement to your playback by highlighting wind
speeds of 75 mph and higher. You will use the Actions tab in
the Layer Properties dialog box to apply the highlight.

1. Right-click the 2000_hrcn temporal data layer in the
table of contents and click Properties.

2. Click the Actions tab in the Layer Properties dialog box.

3. Click New Action. The New Action dialog box opens.
2

Layer Properties HE

Generdl | Source | Selection | Symbology | Fields | Defirition Guery | Joins & Relates | Label: | Temporal - Actions

Apply actions to Layer 2000_bren in the following order

R )
Capy)
Prapettizs.
Fename.
Delete
MoveUp | Move Do

Actian Descriptian

QUICK-START TUTORIAL

4. Click the text box and type “windspeed” as a name for

the action.

5. Click Highlight / Suppression in the Type of Action to
Create panel.

6. Click OK. The Highlight / Suppression Action Param-
eters dialog box opens.

New Action [ 7] <]

Name the Action:

Jvindspesd Highli

Tupe of Action to Create:

Fiter 7
ighlight / Suppression oI

Suppression

Action Description:

Highlights the display of gengraphiz ohjzcts on the
map display ar suppresses their display.

o

Cancel
|
(6

7. Leave the Type dropdown default of Highlight.

8. Click the Highlight Symbol button to open the ArcMap
Symbol Selector dialog box.
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Highlight / Suppression Action Parameters

11. Click the Attribute Query button.

P . g 12. Click Query Builder.

How the action will be tiggered.
& Always Highlight / Suppression Action Parameters

£ Attribute Query Type: [Highlaht =l
 Location Query

1 Attribute AND Location Query Highlight Symbak
[ Attribute: [uer

Huow the action will be tiggered

C Always
itery Bl | m—‘ At

- Lacation Quer  Attribute AND Location Duery
ILayer [Msior Rivers =l [~ Attibute Ouer

Triaggen e I j ’

Cancel Qe Builder

[~ Location Quer
Layer [Msior Rivers =
I~

Trgger e I

?

9. Scroll down and click the bright green circle symbol.
Then adjust its size in the Options panel to the right.

10. Click OK. The symbol appears on the Highlight Symbol
button in the Highlight / Suppression Action Parameters
dialog box.

Cancel

13. Click Load to access the Open dialog box.

Select By Attributes EE
Symbol Selector [2]x]
Quiery wizard..
Categoy: | &1 =l
Laper: [2000_twen =l
B I~ Only show selectsble lapers in this list
® | A O
Method - [Create a new selection =
Circle 1 Souare 1 Triande 1 el Wiy Wil
e —— D Like |
= TIME" ]
* L ® aATh |
= CLONG™
Fertagon1  Hexagan 1 Oetagan See [FO0 3 PR SSLRE" _I _I o
- “WINDSPEED"
oo [0 e S e T ) |
— 8 EVEMTID" BT [
¢>_— [ ] ] “TA_DATE" e
Get Unigue Values
Find Square 1 Cicle 2 Soquare 2
SELECT = FROM 2000_hwen WHERE
A o Y Propeiies
Tiiangle 2 Pentagon 2 Hexagon 2 M
Save.. Beset
® ® ® = =10

Cea | vein | Hes | Load —'——azvr'——@
Ay Close
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14. Click Windspeed attributes.exp in the sample data folder

and click Open.

Open

[z1x]

Laok jn: | 3l Traking

=« ® ek B

Data

File name: [twindspeed attributes san

Open j——@

Files of type: | Expressions [ exp]

I~ Open as sad-only

LI Cancel

VA

15. Click Apply to apply
layer.

16. Click Close.

Select By Attributes

Duery izard

the new attribute query to the data

HE

Laper | 2000 ke =
T Only show selectable layers in thi fist

Methad - [Create & new selection =l

Fields: Unigue Yales

D" < | Lke

e e o e

“TIME™ And

g e

“LONG" =

“PRESSURE" : g

“WINDSPEED"

v ] Ll 20 | FY

"EVENTID"
"TA_DATE"

il

SELECT * FROM 2000_hwen WHERE:

G To:
Get Unigue Yalues

“w/INDSPEED" »=75

Clear ety

He\pl Load. | = save |

_Apnly_l Close '-_©

®

Note: In this example, you’re loading an existing expres-
sion. If an expression doesn’t already exist, you can set

QUICK-START TUTORIAL

up your own expression using the controls in this dialog

box.

17. Click OK in the Parameters dialog box. The new action
appears in the list panel of the Actions tab.

Highlight / Suppression Action Parameters [ 7] x]
Tepe: [Highlight =l
Highlight Spmbo: .

How the action vl be tiggered
 Always
= Atribute Query
 Location Query
" Attribute AND Location Query
~Altribute Qu
"WINDSPEED" >=75
Ly Buier
- Location Quer
Layer [Maior Rivers =
Trigaerwher | =l
0K Cancel

®

Note: You can highlight any action in the list panel to see
more detail about it in the Action Description panel at

the bottom of the tab.

18. Click OK.

Layer Properties

General| Source | Selection | Symbology | Fiekds | Defintion Query | Labels | Temporal Actions |

Apply actions to Laper 2000_hicn in the following order:

(2]

Wove g | | Hove Do

‘Action Deseription:

New Action. I
Copy
Fropetties...
Renzme.
Delete

gl the display of dats when the following i e
"WINDSPEED" »=75"
R SR (6 TR

o = _®

19



19. Go through the steps of Exercise 2 to run the Playback
Manager and view the changes you’ve made to the
highlight setting.

In the example below, the highlight symbol is a bright green

circle, which appears during playback but not in the table of

contents. This circle indicates when a given hurricane
reached a wind speed of 75 mph or higher.

Tools Window Help

DSE&| %axpmwumug\@m\
QABEOBEIER OB T |
] T

T o
% s
Al
‘ ] ot
e %

Playback Manager A e
e+ e ol

El

<
st [rugp3omm0 60030 P [5]| Curent [omo om0 0o t5a0an ] v [omt22 200 oonanen o]
W | m [ [w]r o Slower f—————— Faster Options »>

BENER]
[

gl
|

————
=i = nzg\gvovﬁv;.‘
[ 5L 19 i
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Working with temporal data

IN THIS CHAPTER In this chapter you will learn the basics of working with temporal data using
Tracking Analyst procedures in ArcCatalog and ArcMap. You will also gain
* What is temporal data? conceptual knowledge about categorizing and structuring temporal events.
* Simple and complex temporal You will learn how to:
events .

Organize the concepts behind temporal data.
¢ Adding temporal data in ArcMap e Add temporal data in ArcMap.

« Temporal data and date » Set and change temporal layer properties.

conversion » Save and export temporal data.

e Adding a tracking shapefile from
ArcView GIS 3.x

e Complex data
e Using temporal layer properties

e Displaying the most current
temporal event

e Setting temporal offset for a layer

e Saving and exporting data in
ArcMap



What is temporal data?

Temporal data, also referred to as tracking data, can be included
in an ArcMap document as an ArcMap layer using the Tracking
Analyst extension. This data includes time- and date-specific
information for geographic locations, which enables you to track
real-time and previously documented observations, both discrete
—such as lightning strikes—and continuous—such as trucking
routes and flight paths.

You can add temporal data from a variety of sources in a variety
of data structures, adding this data as a new ArcMap layer. Then
edit the properties of this temporal layer based on the temporal
component of the data. You can determine how much data
appears at one time using time windows and alter symbology to
display different aspects of your data.

Data sources

The Tracking Analyst extension accepts stored temporal data
referred to as fixed-time data, as well as real-time data sources,
including the following:

Real-time sources

¢ Tracking Server

Fixed-time sources

® Shapefiles

® Geodatabase feature classes

For more information on real-time data sources and structures,
see Chapter 8, ‘“Working with real-time data’.

22

Data structures

Tracking Analyst accepts the following data structures from both
real-time and fixed-time sources:

¢ Simple event
¢ Complex stationary event

® Complex dynamic event

Date and time formats

ArcGIS Tracking Analyst depends on Windows®-based date and
time formats. To view these formats, go to the Start menu, click
Settings > Control Panel > Regional Options. This dialog box
shows acceptable date and time formats for use in temporal
datasets.

Note: Although the underlying architecture of ArcGIS Tracking
Analyst supports milliseconds, there are some limitations in
adding data with this time value.
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Simple and complex temporal events

Temporal data includes information about a temporal event,
which describes an observation or set of observations through
time of a particular object or group of objects. Therefore, the
event includes information about the observation itself, such as
when or where the observation took place, and what activity was
observed, as well as identifying information about the object.

Tracking Analyst organizes this information into simple and
complex temporal events. A simple temporal event contains all
necessary information in one message or record, called the
temporal observation component. A complex temporal event
includes a second component, called the femporal object. In the
case of fixed-time data stored on disk, these components appear
as files or tables. Real-time data streams in—both simple and
complex—from the Tracking Server, and components are
automatically combined. For more information on real-time data
structures, see Chapter 8, “Working with real-time data’.

Using the track identifier field

Whether working with simple or complex temporal events, you
will need to become familiar with the track identifier field, or ID
field. The ID field contains an identifier for objects being
observed through time. This value may be used to connect
different observations of the same object for display and analysis
purposes. For example, you may be tracking several trucks
through a day’s work, each with its own ID value, and you can
connect each truck’s activities, like connecting the dots. For U.S.
citizens, social security numbers serve the same purpose. This
field does not need to be called ID, but it is important to make
sure it contains the appropriate identifying value.

The line connecting the dots, which you can apply on the
Symbology tab, is called a frack. Tracks can be applied to simple
or complex temporal events when an ID field is set.

WORKING WITH TEMPORAL DATA

Simple events

The temporal observation component is one part of the data
information. It includes at least the date and time of the
observation. If all the data is organized in one table, including the
date and other attributes, the record—in fixed-time data—or
message—in real-time data—is considered a simple event. This
simple event contains in one component all elements necessary
for Tracking Analyst to process and display it.

ID Time |Geometry| Status
1 1 X1 Green
2 T2 HIAND Green
1 T3 Had Green
2 T4 Ha 4 Green
3 Ta HEXE Green
2 TG HBYB Yellow
4 7 KIX7 Green
1 T8 HBXYE Green
1 T4 #8.¥9 Red

Complex events

Complex events include two components: an observation
component and an object component. If the temporal observation
component does not include all of the needed information for the
object, additional information may be stored in a second
component, called the temporal object component. The contents
of this component will depend on whether the observed object is
moving, static, or a discreet event—Ilike a lightning strike. It will
at least include certain static attributes and the ID field.

The merger of the temporal observation with the temporal object
creates a complex event record or message. This merger uses one
identical field in both tables—typically the ID field—to combine
the two, yielding a full picture of each object’s information.
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In the case of real-time data, this merger occurs automatically, so
you will see the data message stream in with all of its necessary
components already combined. For more information on real-time
data, see Chapter 8, “Working with real-time data’.

A complex event may further be described as either stationary or
dynamic.

Complex stationary events

An example of a complex stationary event would be input from a
traffic sensor. The sensor’s geographic location will not change,
so its static coordinates or other location information are stored
in the temporal object table. The temporal object component also
includes the sensor’s ID and possibly other attributes. Because
this information is stored in the object component, the temporal
observation will include the ID, the date and/or time of the
observation, and possibly other attributes—but not the
locational information.

Temporal Object Table = Temporal Observation Table

ID Geometryl Tvpe ID Time Status Value
4 X1.Y1 Model # 1 T Active 100
? 200 2 T2 Active 0
Model # 1 T3 Active 100
2 xy2 200 2 T4 Active 110
Model # 3 15 Active 90
3 X3,Y3 300 2 T6 Inactive Q0
Model # 4 17 Active 100
4 xa,va 300 1 T8 Active 100
1 T9 Inactive 0

Table join for a complex stationary temporal event

Complex dynamic events

An example of a complex dynamic event would be information
from an airplane. Its geographic location is changing all the time,
so that information would be stored in the observation
component, in addition to its ID and the date and time of its
observations. In this case, the temporal object table may include
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information like the make and model of the aircraft, its pilot and
crew information, and the age and capacity of the fuselage.

Temporal Object Table = Iemporal Observation Table

ID Type Airline Time |Geometry Status
1 747 United T X1.Y1 Green
2 727 American T2 X2.Y2 Green
3 747 United T3 X3Y3 Green
4 767 United X4.Y4 Green

15 X5Y5 Green
T6 X6.Y6 Yellow
17 X7XY7 Green
T8 X8.Y8 Green
T9 X9.Y9 Red

= = [ oo o= o =T
N

Table join for a complex dynamic temporal event

Adding complex events from fixed-time data

The procedures that follow include steps for adding fixed-time
simple and complex temporal events as new layers in ArcMap.
When you add complex events from fixed-time data, the Add
Temporal Data Wizard will ask you for the two components
described above. The wizard, however, uses different
terminology—input feature class and input table—to define how
and where the data is stored. Both the feature class and the table
must reside in the same geodatabase.

The input feature class always contains at least the geographic
features and the ID for the data you are adding. Its other contents
depend on the type of event you’re adding—either dynamic or
stationary. If dynamic, the input feature class will contain the dates
and times of observations, but not static attributes. If stationary, the
input feature class will contain the object’s static attributes, but not
the dates and times of observations.

Likewise, the input table will contain at least the ID and attribute
information. If the complex event is dynamic, the input table will
contain static object information. If stationary, the input table will
contain dates and times of observations.
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Adding temporal
data in ArcMap

If you have temporal data
stored on disk, called fixed-time
data, you will use the Tracking
Analyst Add Temporal Data
Wizard to add the feature class
or shapefile as a new layer in
ArcMap. This procedure
replaces the typical ArcMap
procedure for adding data
through the Add Data dialog
box.

Enabling the extension

If the Tracking Analyst toolbar
appears in ArcMap with one or
more of its buttons unavailable,
you’ll need to activate the Tracking
Analyst extension. Click Tools and
click Extensions to open the
Extensions dialog box. Click the
box beside ArcGIS Tracking
Analyst.

Accessing the Tracking
Analyst toolbar

If the Tracking Analyst toolbar
does not appear in your ArcMap
window, click View and click
Toolbars, then Tracking Analyst.
Click Customize and add a new
toolbar in the Customize dialog
box. Then drag the Tracking
Analyst tools from the dialog box.

WORKING WITH TEMPORAL DATA

Adding a shapefile or
feature class

1. Click the Add Temporal Data
Wizard button on the Track-
ing Analyst toolbar.

On the wizard, the first button
is selected by default, which
will browse for a shapefile
(.shp) or feature class. Leave
it at the default setting.

2. Click the Browse button and
choose the shapefile or
feature class you want.

3. Navigate to the desired
shapefile or feature class,
highlight it, and click Add.

The file’s pathname appears
in the wizard. Default values
appear in the Date/Time and
Track ID text boxes.

4. Click the date/time field
dropdown arrow and choose
the appropriate field.

5. Click the track ID dropdown
arrow and click the appropri-
ate ID field from the list.

Note: Click None if you're
adding discrete events, such
as lightning strikes.

An ID field is required if you
want to apply tracks, labels,
and the most current setting.

6. Click Finish to add the layer
to ArcMap. »

Tracking Analyst B

Tracking Analyst - ‘ @"'@__o

[Add Temporal Data Wizard

1. Whal data do you went e add info poLr map as a temporal layer?
& i feature class or shapefils containing temporal data:

& feature class and a separate table containing temporal data that this wizard il
oin to the feature class.

2 Choose the inpu featuie class or shapefie:

[ =] I

3. Choose the field containing the date/time:

4. If your deta can be organized into tracks. such as huricane fracks. choase the field that
ideniies which lrack each temporal recerd belongs to

None) 7
About Adding Temporal Data SRk ]
Lookin [ Simple ENE =
Name: 2000_rren sh Add
Show of pe: [Feature classes =l Cancel
Add Temporal Data wizard HE

1. Wwhat data do you want to add inta yaur map as a temporal layer?
% 4 feature class or shapefile containing temporal data
© Afeature class and a separate table cortaining temporal data that this wizard nil
i to the feature class.
2. Chaase the input feature class of shapefil:
[Dercgis\BreT ot Tracking Simples2000_trenshp || 65

3 Chonse the field containing the dats/time:

T4_DATE =t

4. If your deta can be organized into tracks. such as huricane fracks. choase the field that
ideniies which lrack each temporal recerd belongs to

EVENTID Ji

fboul Adding Temporal Data

ok [ Finish J—Canseldf]

©

25



Adding temporal data as a
layer file (.lyr)

Instead of using the Temporal Data
Wizard each time you want to add
temporal data, you can save the
layer as a .lyr file from ArcMap.
Then use the regular Add Data
dialog box to add the data to maps
in the future, or drag the file into
ArcMap from ArcCatalog.

NOTE: If you have applied actions
to a temporal layer that you save
as an .lyr file, these actions will be
read-only in the resulting .lyr file.
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The layer appears in the
table of contents with a
default base symbol and an
All Time label, and the data
appears on the map.
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Temporal data
and date
conversion

Because users bring data from
all over the world into Tracking
Analyst, the date and time
formats they include may not
match system formats. To
accommodate the variety of
date and formats, the Add
Temporal Data Wizard includes
a panel that evaluates date and
time string field values and
converts them to the appropri-
ate format to add and evaluate
fixed-time data accurately.

This panel does not appear if
the date and time values for the
data are in a date type field, as
opposed to a string field. If you
are using string fields to
contain your date and time
information, use the panel to
input correct date and time
formats to match your incoming
data.

WORKING WITH TEMPORAL DATA

Using the Add Temporal
Data Wizard with date
conversion panel

1. Click the Add button on the
Tracking Analyst toolbar.

2. Browse for the temporal
feature class or shapefile you
want to add.

In the case of complex data,
you will browse for a feature
class and an input table.

3. Choose the date/time field for
the data.

Note: If this is a date field,
you will not see the date
conversion panel.

4. Choose the EventID field to
indicate the unique identifier
for each object.

5. Click Next.

Note: If your date and time
information resides in a date
field, as opposed to a string
field, you will see a Finish
button instea