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TimeSync — Introduction

e Landsat time series visualization and change data collection tool

e Designed to evaluate quality of change maps derived from Landsat
time series data

e Facilitates any reference data collection sample design based on
Landsat data

e Every Landsat observation available to algorithms also available in
TimeSync

e Basic human visual image interpretation skills (e.g., airphoto
interpretation) applied to Landsat time series



TimeSync — Basic Interface & Related Information

|11rmsyne-no Project: LCMAP-Pudget~  ChipSize: 185 & Zoom: ™= ™ ™ok  Help | ExportData [ Example Plots

. _ T —
Generlgmtroductlon 2 7 eesee e SR e
to Version 3.0 E

| g e® o
2280 s o .
2328 2 02 .

2503 R .
2615 015 .

e Three main windows: = 0

w081 1983 1985 1987 1889 1991 1893 1885 1987 1989 2001 2003 2005 2007 2009 2011 2013 2015

3204 Index/Band: Chip Set: Show Line Show All Global Stretch Local Stretch
- e ]
I l
L=

chip, trajectory, data ... v

Target DOY: 215 |

1984-208 LTS

1985-210 LT5 1986-213 LTS 1987-218 LTS 1988-212 LTS 1989205 (75 1990-224 LTS 1991-211 LTS 1992-223 LTS
k . |
|
1993-216 LTS 1994-212 LT5 1985-215 LT5 1996-225 LTS 1997-211 LTS 1998-207 LTS 1898-209 LE7 2000-212 LET 2001-222 LTS
2002-225 LTS 2003-213 LE7 2004-215 LTS 2005-217 LTS 2006-212 LE7 2007-207 LTS 2008-218 LE7 2008-213 LE7 2010-216 LE7

2011-211 LTS

2012-213 LE7 2013-208 LE7 2014-210LC8 2015-213LC8 2016-184 LC8




TimeSync — Basic Interface & Related Information
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TimeSync — Temporal Segmentation

e Concept of
temporal
segmentation

 From chips we see
several segments:
stable, new road
spur, stable,
harvest, non-linear
spectral response to
growth
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TimeSync — Role of Google Earth

e Historic snapshots
important, but
don’t always exist

e GE |mages (and

always perfectly
aligned (2005 v.
2009), so often best
to go with most
likely reality based
on Landsat images
(road spur through
edge of plot)




TimeSync — Role of Google Earth

Interpretation Forms
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TimeSync — Chip Gallery

e Target date &
clouds/haze (1997)

e Automatic logic
selects single “best”
image chip for each
year

* Not always best and
not always a better
choice

e Chip gallery (shows
selected chip)




TimeSync — Chip Galler

e Goal is clear, high
quality image chip
for all years at
approximately
target data (e.g.,
215)

e Best choice here is
DOY 188 (clear and
close enough to
target date)

* Note previous and
next in gallery
window)
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TimeSync — Chip Gallery
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TimeSync — Chip Gallery

e A final, best i s
selection : | B

* Note that 2016 is Sl
DOY 168, but there S = e

was no better
choice that was
clear and closer to
target date

e Note SLC-off strip
gone for 2016, but
left in place for
other years because
not a problem for
interpretation




TimeSync — Chip Origin

e A given chip comes from a given sensor and a given acquisition date
e This information shown under each chip
e Year, DOY (Day of Year), Sensor

e Sensor e.g., LT5 = Landsat 5 TM, LE7 = Landsat 7 ETM+, LC8 = Landsat 8
Continuity (?) = OLI




TimeSync — Chip Sets
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TimeSync — Band/Index

e Can select any ban
or available spectra
index

e Each one shows
how the spectral
trajectory looks in
given band/index

* Shown here is
wetness
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TimeSync — Band/Index
e Generally, they are
similar, but often E
opposite direction . ¢

R B3BRRRSE

e Sometimes they are
different enough, that
you have to decide
whether a different
segmentation is more  ____
appropriate




TimeSync =Show Line

e Can be a good idea
to turn off your
segmentation
(without losing it)
for a reality check

e Often your eye will
be falsely guided by
your previous
decisions
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TimeSync — Show All
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TimeSync — Show All

e But we can also see Tl i o 8 129 whingt o
all points for all years, . = WY,
as a guide to R RS L L R
understanding how ol T
the selected annual
chips fit in the
phenological
seguence across
years

e This can influence
decision about which
chip to use for a given
year and
consequences for
choosing a DOY not
near target date



TimeSync — Local and Global Stretches
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TimeSync — Local v. Global Stretch

e Local stretch (top)
maximizes y-axis
stretch for the plot
based on selected

annual chip set

e Global stretch
(bottom) uses more
generalized (across | -
plot) stretch so that o

you can check ——
whether you are

zooming in to closely

to the noise and thus

over-interpreting the

data



TimeSync — Other Stretch Options

e Shrink y-axis to
show all points
(including those
outside of local
stretch)

e And can shift y-axis
up and down
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TimeSync — Other Stretch Options

Spectral Trajectory

e Can also zoom and
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TimeSync — Projects

e There may be many
different projects
from which to
choose

e Could be different
geographic areas, or
plot sets within an
area for different
interpreters, etc.
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TimeSync — Chip Size
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TimeSync — Chip Size

e The actual number of
Landsat pixels shown does
not change, but each chip
takes up less space on the
monitor
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TimeSync — Scrolling

e Other option is to keep chip size larger but use scrolling (note scroll bar)
e Left first part of series, right is last part of series
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TimeSync — Zoom
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TimeSync — Zoom

e Zooming in and out
changes the
number of Landsat
pixels shown, L ey 3 B bt b ele .
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TimeSync — Help

Help Export Dat:

' How-To Guide
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TimeSync is a Landsat satellite image time series visualization and data collection tool. It is used to

| record and describe events and periods in the history of land cover and use as represented by Landsat
satellite image pixels. This guide walks through the basic procedure for interpreting a plot. Information
about the TimeSync user interface and functionality is available as tool tips activated from the Help
885210175

wez: DUtton dropdown. When tool tips are active you can hover over most program elements to produce a
description of the element and any functionality it has. This document should be used in conjunction

1]

with the default “Response Design” available through the Help button. Although a given project may use
: a different response design, the same basic overview represented in the default version is relevant to
your understanding of how to use TimeSync. Some of the detail below is relevant only to the default
response design, but the mechanics for all designs are the same.
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The basic steps of TimeSync interpretation are as follows:

11 Load a project

2. Load a plot from the project plot list
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3. Visually assess the spectral image series points and image chips for change events

4, Set change events as vertices

5. Fill out the vertex and segment interpretation forms.
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TimeSync — Help

e Also opens a
calendar for use
with DQOY chip
considerations

* And toggles on and
off tool-tips that
describe context-
specific functions
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Target DOY: 215

=]
1992-223 LTS

Image Chip Selection

1987-208 LTS 1988-212 LT5 1989-205 LTS 1990-224 LT5 1991-211 LT5

This is an annual image chip. It represents the 255 x
255 pixel image subset centered on the plot. There
is one image per year and the center pixel outlined
in white corresponds to a spectral point in the pixel
time series. The correspondence between this
image chip and its mathcing point in the spectral

..

1996-225 LTS 1997-188 LTS 1998-214 LTS 1999-217 LTS5 2000-212 LE7 2001-222 LTS

o
2005-217 LTS 2006-220 LE7 2007-191 LTS 2008-218 LE7 2008-213 LE7 2010-215 LTS

point time series is marked by shared green
highlighting on haver. Holding the shift key while
mouse wheeling on an image chip will change the
scale. Double clicking on an image chip will toggle a
vertex on and off. Image chips that are outlined in
red represent vertices,

2014-218 LE7 2015-213 LC8 2016-168 LET




TimeSync

* Exports

interpretations after :

data is collected

— Export Data
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Plots Spectral Trajectory Interpretation Forms
269 a0 | Segments = Vertices | Comments
694 3 Start |End  Change Process
752 0w |Q 1984 | 1882
975 .04 |Q[1992 [1993
0.06 Q1933 | 2009
g . Q2009 2010
£ 008 Q2010 2012
2280 s 00 Q2012 2016
2328 F o2
2503 014
2815 o8l
w2 ®
2800 018
2804
061 1983 1985 1987 1989 1981 1993 1905 1997 2001 2003 2005 2007 2008 2011 2013 2015
3204 Index: Chip Set: | Show Line Show All Global Stretch | Local Stretch
- - ~
it TG Watness ™TE & o] (%] c
Image Chip Selection Target DOY: 215

1984-201 LTS 1985-210 LTS

| .
1993-216 LTS 1994-212 LTS

2002-225 LTS 2003-213 LE7

2011-211 LTS

2012-229 LET

1986-213 LT5

1995-199 LT5

2004-208 LTS

2013-216LC8

1987-208 LTS

1996-225 LTS

2005-217 LTS

2014-218 LE7

1988-212 LT5

1997-188 LTS

2006-220 LE7

2015-213 LC8

1989-205 LTS

1998-214 LTS

2007-191 LTS

2016-168 LET

1990-224 LT5 1991-211 LT5

1999-217 LTS5

2000-212 LE7

2008-218 LE7 2008-213 LE7

1992-223 LT5

2001-222 LTS

2010-215 LTS




TimeSync — Example Plots

e Can be useful to
easily recall special
plots (examples for

demonstration, ones
that need to be
looked at again, etc.)

e Checking this box
(top middle) shows,
from the full list of
plots (top left), only
those that were
identified as
examples in
Comments box
(bottom)

Interpretation Forms

Segments

Vertices

Comments

= P —,

| Example




TimeSync — Plot List

e Each project has a list
of plots that can be
interpreted

e Generally speaking, a
project will belong to
a only one person,
and that person
responsible for
all/most/some plots
in the list

e Number in a given
project usually
limited for practical
reasons, but there
are often extras to
facilitate “bad” plots




TimeSync — Interpretation Forms

Segments Vertices Comments

e Segment and vertex = =~ __ T
labels are specific to | interpretation Forms
a project 3 —

e Shown here are the = EE Land Use,
vertex labels chosen 1990 |~ primary | Secondary
for this plot (use Q2010 /5y cpe
and cover), selected [ Q20 | i wetanc
from a list that il
includes secondary
use labels and a Notes:

Wetland

series of
checkboxes relevant
to specific choices
(notes, other)

Help Export Data || Example Plots

Land Cower
Land Cowver:
Primary
Traas
ohrubs o
Grass/forb/herb _|I'
Imperious i 5
Barren 212 LTS 1986-205 LTS 1990-224 LTS 1991-211 LTS 1992-223 LTS
- Bl - -
onow/ice
Water Interpretation Forms
Segments Vertices Comments
Other: Year Land Use Land Cover
Q. 1984 |Forest Trees
" | Shrubs Q, 1892 |Forest Trees
| Grass/fforb/herb Q. |1993 |Forest Trees
| Imperviaus Q, |2000 |Forest Trees
| Barren 8 Q|2010 |Forest Barran

. Q, (2012 |Forest Barren
Snow/ice
Q. 2016 |Forest Grass/forb/herb




TimeSync — Interpretation Forms

TimeSync - v3.0 Project: LCMAP-Pudget~ | ChipSize: 185 & Zoom: ™ ™~ "  Help | ExportData [ Example Plots

* Shown here arethe - -=
e « | Change Process:
segment labels £ 1|
chosen for this plot, = oo

b Wind

selected from a list = = | hyarology
that includes oronr

Growth/Hecovery

secondary use echanica
. Cther

labels as a series of

checkboxes relevant Bl notes:

1992-223 LT5

= | Interpretation Forms

Segments Vertices Comments
Start End @ Change Process
Q, 1284 |1922 |Stable
§ Q1982 1993 | Harvest
- Q1993 |2008 | Stable
Q, 2009 2010 |Harvest
Q, (2010 (2012 |Growth/Recovery
Q (2012 2016 |Growth/Recovery

to specific choices

e Comments box for
interpreter notes
related to plot being
interpreted




TimeSync — Query Button, and DOY "Tip”

* Clicking on query button associated with segments and vertices highlight the
relevant vertices in the trajectory window

* For segments there are two relevant vertices

Spectral Trajectory

0.00

5 &b & 55
E R 2 B8 BR

* Hovering over a data point in the

trajectory window shows the DOY for that
point




TimeSync — Data Set-up, Versions, Independence

* There is a process for setting up a project in TimeSync, and it is
described, and some people do it themselves, but mostly this currently
falls on Yang

* There are two current versions of TimeSync
e Online version (OLTS, v3.0)
e Stand alone version (SATS, v1.0)

* The versions are supposed to have identical functionality, but development
occurs on OLTS, with SATS often lagging behind

e Currently some of the functionality of OLTS is not available in SATS

e Our goal is to have TimeSync software on GitHub (or similar), and let
folks run with it

e This will involve ability to design and load user-specified response design labels,
load sample points, and download data
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