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OBJECTIVES

Basic remote sensing multispectral imaging visualization and query tools
Metadata query of remote sensing images
Compare different ways of representing remote sensing images

Know the guidelines for applying the most appropriate representation in each case

KEY ELEMENTS

Visualization, location query, metadata. Natural color. False color

SOFTWARE

SNAP

DATA

Sentinel2-MSl image of the Warsaw region
MODIS image of Catalonia.
Landsat images from different platforms and sensors in different areas of Catalonia and Warsaw.

MERIS Image of the Baltic region
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1. DATA VISUALIZATION AND QUERY

Open and display the multiband product LCO8_L1TP_20161102 of the Landsat image you will find in Data|SNAP
folder: LCO8_L1TP_20161102_01_T1.tar (File -> Import -> Optical sensors -> Landsat -> Landsat(GeoTiff))

Expand the contrast (default settings): Colour Manipulation -> Sliders -> Auto-adjust contrast to 95% of all
pixels. Note that you can modify contrast sliders by moving bars in Histogram window.

Product Explorer % | Pixel info —|[@rbend_: x
=& [1] Se_LC08_L1TP_20161102
o ) Metadata
& @) vector Data
& Bands
@ band_t
@ band_2
@ band3
[ band_s
@ bonds
@ band s
B bend_7
@ band s
[ bando
@ bond_10
@ band_11
@ band_12

-..| Colour... x| Uncertainty ... | World View

Symbology Menu

Edtor: O Basic © Siders O Table

Practice with the Zooming and Panning tools and zoom in on different regions of the image. Make a query by
location by right-clicking on a pixel and select “Copy pixel info to clipboard”. You can paste the spectral
information in a text file. Opening all the remaining bands and going to View -> Tool Windows -> Pixel Info, will
let you see the spectral and location info printed in the screen.

B smap

File Edit View Analysis Layer Vector Rester Optical Rader Took: Window Help
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Piusiinfo % Product Explorer — |[@ [gbard 1 x|E[Gbend2 x| [t
=] Position "
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Tage 507 pel

Longtude 2°43'52" Zldegree
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1078, m
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Result of the query by location

Question: What information do you get? Which are the units?

£ Tie-Point Grids
[ Flogs
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In a new session, import (File -> Import -> Generic formats ->HDF) the original MODIS MODO9GA product
MODO09GA.A2009021.h18v04.006.2015186063406.hdf. Unfolding the product explorer tree, display one of the
bands.

Also, expand the contrast to 95% of the histogram and then make the same type of queries. Compare values
and units.

Double click to state_1km_1 band and tile the displays vertically (Window arrangement toolbar). Synchronize
both windows (View -> Synchtonize imatge views). Zoom in in detail in some regions, particularly in some cloudy
regions.

Question: What information do you get? Which are the units?

(tip: this band is coded in bits, each bit or combination of bits referring to a diferent flag. More info in
https:/landweb.modaps.eosdis.nasa.gov/QA WW\Wi/forPage/user quide/MODO9 UserGuide v1.4.pdf (table13))

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help |Q{ Search (Ctrl+)
. o o i ] - . . Y . a
SFZ D@ LA A PIL [ Aer DR T TS Ly iviviviv
Pixel Info X | Product Explorer | — || [7] state_tkm_1 X ¥ O |E [7] sur_refi b0l 1 x

[=] Position

Image-X 207 |pixel

Image-Y 124 |pixel

Longitude 1°10'04" Eldegree

Latitude 42°13'52" Nldegree

Map-X SEL3T_3BBE...|m

Map-Y 4€9590€.03 .. .|m

[+ Time

[=] Bands

ur_refl b01_ 1 [13270000.0.. .Jreflectance |

tate_1km_1 | 1022|bit field |

Tie-Point Grids

[+ Flags

Two-band synchronized displays

2. METADATA VISUALIZATION AND QUERY

Open the image LCO8_L1TP_20161102_01_T1.tar and take a quick read of its summary (unfold the image tree
and review metadata info)

Check the platform and sensor on the tab L1_METADATA_FILE -> PRODUCT_METADATA:
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=6 [2] LC08_L1TP_187031_20161102_201805 |4
=3 Metadata
=B L1_METADATA_FILE

METADATA_FILE_INFO
PRODUCT_METADATA
IMAGE_ATTRIBUTES
MIN_MAX,_RADIANCE
MIN_MAX,_REFLECTANCE
MIN_MAX,_PIXEL_VALUE
RADIOMETRIC_RESCALING
TIRS_THERMAL_CONSTANTS
PROJECTION_PARAMETERS

Go to the LI_METADATA_FILE tab and look at the bands present, their names, ranges, etc ...

Product Explorer = |

=53 Metadata

- [2] LC08_L1TP_197031_20161102_201805

EX'i ). 1_METADATA_FILE

- METADATA_FILE_INFO
i) PRODUCT_METADATA
i IMAGE_ATTRIBUTES

i) MIN_MAX_RADIANCE

i@ MIN_MAX_REFLECTANCE
) MIN_MAX_PIXEL_VALUE
) RADIOMETRIC_RESCALING
) TIRS_THERMAL_CONSTANTS
- PROJECTION_PARAMETERS

[2] L1_METADATA_FILE X

MName

METADATA_FILE_INFO
PRODUCT_METADATA
IMAGE_ATTRIEUTES
MIN_MAX_RADIANCE
MIN_MAX_REFLECTANCE
MIN_MAX_PIXEL_VALUE
RADIOMETRIC_RESCALING
TIRS_THERMAL_CONSTANTS
PROJECTION_PARAMETERS

Check the extent and temporal extent of the image:

WRS_PATH
WRS_ROW

NADIR _OFFNADIR
TARGET_WRS_PATH
TARGET_WRS_ROW

197

31
NADIR

197

31

int32
int32
asai

int32
int32

DATE_ACQUIRED 2016-11-02 asdil

SCENE_CENTER_TIME 10:30:48,5120010Z ascli

CORNER_UL_LAT_PRODUCT 42.80955 float64
CORNER_UL_LON_PRODUCT 1.4051 floats4
CORNER_UR_LAT_PRODUCT 42.81377 float64
CORNER_UR_LON_PRODUCT 4.2562 float64
CORNER_LL_LAT_PRODUCT 40.67838 floate4
CORNER_LL_LON_PRODUCT 1,457 floats4
CORNER_LR_LAT_PRODUCT 40.6823 float64
CORNER_LR_LON_PRODUCT 4.21531 float64
CORNER_UL_PROJECTION_X_PRODUCT 369600.0 float64
CORNER_UL_PROJECTION_Y_PRODUCT 4740200.0 floats4
CORNER_UR_PROJECTION_X_PRODUCT 602700.0 floats4
CORNER_UR_PROJECTION_Y_PRODUCT 4740900.0 float64
CORNER_LL_PROJECTION_X_PRODUCT 369600.0 floats4
CORNER_LL_PROJECTION_Y_PRODUCT 4504200.0 float64
CORNER_LR_PROJECTION_X_PRODUCT 602700.0 float64
CORNER_LR_PROJECTION_Y_PRODUCT 4504200,0 float64

Metadata classification

Date and extent information

Question: Which is the Reference System of this
image? (Search on the metadata info boxes)

Now make all previous metadata queries with the MODIS image. Compare the different metadata.

Question: Which is the Reference System of this image?
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3. VISUALIZATION IN NATURAL COLOR

Identify for each image type in the Data | SNAP folder, what type of information we have (radiometric values or
auxiliary quality data) and how it is grouped.

Second, it is necessary to identify in the metadata of the image (Thematic information) the bands of the visible
that correspond to the range of red, green and blue respectively. In some cases metadata has very clear band
names for correct identification.

Product Explorer X | = || [3] Image _Display_Order X
554 [3] 525_MSIL1C_20200921T094039_N0209_R036_T34UDC_20200921T1 11136 | Type
£ Metadata

: RED_CHAMMNEL 3 ascil
o Level-1C_User_Product

5§ Level-1C_Datastip_D ST |8 B

. @ General_Info BLUE_CHANMEL 1 asdi

=+ E§ Image_Data_Info . . . .

@ Ties_Information Example of metadata band identificaction for Sentinel-2

- o Sensor_Configuration

- §¥ Radiometric_Info
- @ Spectral_Information_List List of bands with description names

8 i Yimage_Display_Order

(- i Reflectance_Conversion

o Geometric_Info

& satelite_ancilary_Data_Info

- o Quality_Indicators_Info

- Auxiiary_Data_Info

i) Granules

<73 Vector Data

When this is not the case, it is necessary to look for documentation, either in manuals (for example, the file
MERIS_ESACCI-LC-Ph2-PUGv2_2.0.pdf provided) or on the websites from resellers.

To display a 24 - bit natural color image you need (example with
LTO5_L2SP_189023 20100822_20200823_02_T1.tar) to right-click on the Image in product explorer and select
the three composite bands to display (for natural colors, assign the correspondant wavelenth for each color).

E
Profile:
v a @l
: Red: [s3.sr b3 -
s Add Elevation Band Green: [33.sr b2 v e
@ Ve Add Land Cover Band Be:  |EITED o [ [oes
38 Ba
__ g i Group Modes by Type Expressions are valid
| Open RGE Image Window [ Store RGB channels as virtual bands in current product
(60) o e
Raster selection

After an image enhancement (previous practice) and zooming in, you should come to a view like the following:
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Product Explorer X — ||@ mRres x
©-& [1]LT05_L25P_189023_20100822_20200823_
-3 Metadata
@ (@A Flag Codings
(@ Vector Data
&3 Bands
2@ s
@ sr_b1(443nm)
B sr_b2(482mm)
B sr_b3(s61.5nm)

[ sr_b4(654.5mm)
[ sr_bs (365nm)
@ sr_b7(2200.5nm)
[ sr_atmos_opadity
[ sr_doud_qa
-0 st
@@ ga
- [ Masks

Composition 3-2-1 Landsat TM

Navi

Question: What does 3-2-1 composition mean?

Name: sr_b3
Unit: null

Min: 0.045
Max: 1602 @ ey

Rough statistics!

You can modify color composition for each of the three bands in the color manipulation window.

The band identification and the RGB display in natural color composition must be repeated for the rest of the
images provided in the Data|SNAP folder.

4. VISUALIZATION IN FALSE COLOR

We want to generate a false color composition by opening the near infrared band as R, the middle infrared band
as G, and the red band as B. Note that according to the sensor there is no a single composition, for example for
TM we have IRm1 and IRm2, you can view both options, although IRm1 is the most used.

Also apply an image enhancement with the default settings. If you zoom around the city of Torun you will get a
view like:
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Composition 4-5-3 Landsat TM
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The band identification and the RGB display in false color composition IRp + IRm + R must be repeated for the
rest of the images provided in the Data|SNAP folder.

There are more possible combinations suitable according to the objectives of our image exploration. You can
consult https://www.I3harrisgeospatial.com/Support/Self-Help-Tools/Help-Articles/Help-Articles-
Detail/ArtMID/10220/ArticlelD/15691/The-Many-Band-Comb%E2%80%A6 different possibilities for Landsat8
OIL-TIRS.

5. VISUALIZATION WITH 8-BIT PALETTE FOR QUALITY BANDS

For example, see the MODIS image metadata:

Open the state_1km_1 band. And in the basic editor of the Colour Manipulation window, and select
a classified palette. Open now the num_observations_1km band and select a different palette.

Question: Which palette do you think is appropriate for a quality band that gives information about the number of
observations?
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