SPECCHIO Page 1
Matlab Guide of 10

Matlab Guide

Version: 0.1

Date: 18.05.2012

Status: Valid

Author: A. Hueni & D. Kuekenbrink, Remote Sensing Laboratories, University of Zurich
File: \SPECCHIO_Matlab_Guide_V1.0.docx

Pages: 10

Classification:

Distribution: SPECCHIO Users

REMOTE
SENSING
LABORATORIES

\SPECCHIO_Matlab_Guide_V0.1.0.docx Version 0.1/ 18.05.2012




SPECCHIO Page 2

Matlab Guide of 10
History
Version Date Author Remark
0.1.0 18.05.2012 | A. Hueni & | First version
D.
Kueken-
brink

\SPECCHIO_Matlab_Guide_V0.1.0.docx Version 0.1/ 18.05.2012



SPECCHIO Page 3
Matlab Guide of 10

Table of Contents

T INtrodUCHION ... ——————————————— 4
2 Installation and Configuration ..........ccccccmmmmmmmmi i ———— 5
D2t S 1Y (D o PSR 5
21.1 Importing the SPECCHIO Packages ...........ccouiuiiiiiiiiiiiieiiiee e 5
2.1.2 Connecting to the SPECCHIO Database..........cc.ccoiiiiiiiiiiiiiiic e 5
2.1.3  Preparing QUETIES ........uuiiiii ittt ettt e et e e 6
2.1.3.1 Using the Query Builder to form Statements.........c..cocceovirvieririiiniiniiininienicencec e 6
2.1.3.2 Calling the Query Builder from Matlab.........cc.ccooceiiriniiinininiccccceeee e 7
214  RetrieVING Data ......coooiiiiiiiiiiei e 8

3 EXAMPIES ... e 9
3.1.1.1 Function to get Spectral Data from SPECCHIO ..........cc.ccccoiriiininiiiniiiiniciincecneeceeeeeen 9
3.1.1.2  Retrieving Data based on the Spectrum File Names and Calculating Means ..............cccoc...... 10

\SPECCHIO_Matlab_Guide_V0.1.0.docx Version 0.1/ 18.05.2012



SPECCHIO Page 4
Matlab Guide of 10

1 Introduction

The Matlab environment is a well-established tool in engineering, research and science. Matlab
includes a Java Virtual Machine and thus allows the use of Java classes within Matlab code.
Starting from version 2.1.2, SPECCHIO includes new methods that allow the easy integration of
SPECCHIO classes, giving easy access to the spectral data and metadata stored in SPECCHIO
databases.

\SPECCHIO_Matlab_Guide_V0.1.0.docx Version 0.1/ 18.05.2012



SPECCHIO Page 5
Matlab Guide of 10

2 Installation and Configuration

2.1 Setup

Create a new m-file in Matlab. First you need to declare the directories of the classes of the
SPECCHIOQO distribution. For that, type in javaaddpath ({})
In between the curly brackets, you need to declare the directories of the following jar-files:

SPECCHIO APP V2.2.0.jar
mysgl-connector-java-3.1l.1lla-bin.jar
jcommon-1.0.5.jar

jgraph.jar
ganymed-ssh2-build251betal. jar
jfreechart-1.0.2.jar

jhdf.jar

jhdfdobj.jar

jhdf5.jar

jhdf50bj.jar

jhdfobj.jar

jsch-0.1.44.jar
gcchart3djava. jar
ujump-complete-0.2.5.jar

The code should look like this:

javaaddpath
({'/Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/SPECCHIO App V2.2.0.
jar', '/Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/mysql-connector-
java-3.1l.1la-bin.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/jcommon-1.0.5.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/jgraph.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/ganymed-ssh2-
build251betal.jar’',

' /Users/dkuekenb/Documents/SPECCHIO_ MATLAB/SPECCHIO App V2/jfreechart-1.0.2.jar',
' /Users/dkuekenb/Documents/SPECCHIO_ MATLAB/SPECCHIO App V2/jhdf.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/jhdf4obj.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/jhdf5.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/jhdf50bj.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/jhdfobj.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/jsch-0.1.44.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/gcchart3djava.jar',

' /Users/dkuekenb/Documents/SPECCHIO MATLAB/SPECCHIO App V2/ujump-complete-
0.2.5.jar'})

2.1.1 Importing the SPECCHIO Packages

Afterwards you need to import several packages, so that MATLAB knows all the java classes and
Methods needed to run the SPECCHIO application. The code for that looks like this:

import specchio.*

import eav_db.*

import processors.*

import specchio proc modules.*

2.1.2 Connecting to the SPECCHIO Database

Use the DatabaseConnection class to open a connection with a SPECCHIO database instance:
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con = DatabaseConnection.getInstance();

This call will try to get the known database connections from the SPECCHIO db_config.txt file and
connect to the first entry within this file automatically. Make sure that the db_config.txt file is within
the current directory.

To manually change the database connection, use the connection details class (String
server, String db name, String port, String user, String password) class
and the set_connection_parameters(conn_det) method in the following way:

conn_det = connection details_class( 'specchio-pub.geo.uzh.ch',
'specchio2l', '3306', 'JDoe', ' XXXXXXXX ');

con.set_connection parameters(conn det);

The DatabaseConnection class is using the Singleton pattern (Gamma, Helm et al. 1997). This
implies that once the connection is set, all SPECCHIO objects connecting to the database automat-
ically utilise this connection.

2.1.3 Preparing Queries

SQL select queries are used to select spectral data from the database. These can be defined man-
ually, but the easiest way is to generate queries using the SPECCHIO Query Builder and use these
in Matlab.

2.1.3.1 Using the Query Builder to form Statements

Start the regular SPECCHIO Java Application, open the Query Builder and select the required da-
ta. Then open the pop-up menu of the SQL auto-built query panel by clicking the menu mouse
button (Figure 1).
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0o Query Builder )
[ Browser Query conditions
e i 7r'
Campaign name: | All ?] %veg¥k
(A =)
Description :
Landcover
Level I1l: [ All Gincl. none) B!
rAcqui: Date and Tim
Start End
2005-05-31 10:58:30 () |2012-02-27 16:41:28 (+)
—/ Nt || rSQL Query
pe - - N - N | . : i
Reset to min. datein DB ) (_ Reset to max. date in DB || || SELECT distinct count(*) FROM spectrum, campaign WHERE campaign.name like '%veg
spectrum.date >= 20050531105830 AND spectrum.date <= 20120227164128 AND ¢
.C ign_id = ¢ ign.c ign_id
rPosition:
Latitude: Buffer size: | Copy Matlab-ready query to clipboard
| Copy Matlab sprintf statement to clipboard
| T
Longitude: Buffer size:
[&S — < >
Altitude: Buffer size: |
rNumber of Iting rows
ling geometry 64
Sensor zenith: Buffer size:
(_show report ) (_Fileexport ) ( Process ) (_ Spectral Plot ) MSD
Sensor azimuth: Buffer size: ] Split spaces by sensor and unit only.
Sensor_distance: Buffer size:
lllumination zenith: Buffer size:
lllumination azimuth: Buffer size:

rGeneral settings

Beam geometry: [ All (incl. none) ﬂ ion source: | All (incl. n
Measurement unit: |_All (incl. none) |4 Target homogeneity: | All (incl. n

Figure 1: Matlab query pop-up menu in the Query Builder

Two options for query copying are available. The first returns a string ready for the inclusion in a
sprintf statement in Matlab while the second returns the full sprintf statement:

'SELECT spectrum.spectrum id FROM spectrum, campaign WHERE campaign.name
like ''%%veg%%'' AND spectrum.date >= 20050531105830 AND spectrum.date <=
20120227164128 AND spectrum.campaign id = campaign.campaign_ id'

query = sprintf('SELECT spectrum.spectrum id FROM spectrum, campaign
WHERE campaign.name like ''%%veg%%'' AND spectrum.date >= 20050531105830
AND spectrum.date <= 20120227164128 AND spectrum.campaign id = cam-
paign.campaign_id')

The queries are automatically formatted for Matlab to allow the inclusion of single quotes and per-
cent signs in the query strings.

2.1.3.2 Calling the Query Builder from Matlab

Query statements can be returned from the Query Builder into Matlab by starting the Query Builder
from Matlab, building the query and using a Matlab modal dialog to return the query to Matlab.

query = getquery('Title', 'Get Query');

The above call starts the getquery modal dialog, which in turn brings up the Query Builder. Once
the query is formed, press the ‘Go’ button in the modal dialog (Figure 2).
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Query Builder

[ Browser Query conditions 1

["] Show only my data.

[ specchio [~
» (L] ADS40 Gnd Truth Rheinau Campaign eON Get Query
» (] AgRes Root Density and Water Content Campa | _
_| Vegetation Example Campaign SELECT count(*) FROM spl L 9562, 9563, 9
» [ HR Instrument Test Campaign 9566, 9567, 9568, 9569l Get query from QueryBuilder 6, 9577, 9578,
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» [ HR no GPS Campaign 9640, 9641, 9642, 9643, 9644, 9645, 9646, 9647, 9648, 9649, 9650, 9651, 9652, !
» [ dc_time Campaign 9655, 9656, 9657, 9658, 9659, 9660, 9661, 9662, 9663, 9664, 9665, 9666, 9667,
¥ [ Hyper-I-Net Intercomparison Campaign , 9670, 9671, 9672, 9673, 9674, 9675, 9676, 9677, 9678, 9679, 9680, 9681, 9682
v [ Hyperlnet Intercomparison 4, 9685, 9686, 9687, 9688, 9689, 9690, 9691, 9692, 9693, 9694, 9695, 9696, 969}A
99, 9700, 9701, 9702, 9703, 9704, 9705, 9706, 9707, 9708, 9709) b4
» [ DLR_MF_EV It ) e
» (] DLR_wisdom_FS3 N o
» [ unijulich_ASD1 FS FR3 16104 Number ofresulting|rows
> [_j HU_6330 { 150
» [JWUR_16172
» [JWUR_6287
v [ WUR_6395 (" Show report ) [ File export ) ( Process ) ( Spectral Plot ) MSD
» [ Plates .
> [:J |_! Split spaces by sensor and unit only.

[ RSL_FS3_16006

(] RSL_FS3_16007R

[ UHL_6273

(L] WURSEL_ASD_JR

T ) <«

vyvvyywyy

[«T»

Figure 2: Query Browser and Get Query modal dialog

The returned query is a Java string object, i.e. no special formatting of the string in Matlab is re-
quired.
The getquery Matlab code is included in each SPECCHIO application.

2.1.4 Retrieving Data

Data is retrieved from the database by the following steps:
Instantiate a QueryBuilderBaseClass object:
gbb=QueryBuilderBaseClass(‘spectrum’);

Set the prepared query string (see 2.1.3 on how to create queries):
gbb.setSelect_query(query);

Get the list of spectrum_id’s:

ids = gbb.get_ spectrum ids();

Get a SpaceFactory object:

sf = SpaceFactory.getInstance();
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Create spaces based on the selected spectrum ids. The SpaceFactory returns a Java Arraylist of
spaces. For more information on the building of spaces refer to the documentation of the Space
concept in the SPECCHIO User Guide..

spaces=sf. create_ spaces(ids);

Get a space from the space Arraylist. A for or while loop can be used to get all returned spaces.
spaces_1li = spaces.listIterator();

space = spaces_li.next();

Load the spectral data into the space:

space.load_data();

Return the spectral data as a Matlab array:
vectors = space.get_array();
Get the wavelength information from the space:

wvl = space.get_wvls();

3 Examples

3.1.1.1 Function to get Spectral Data from SPECCHIO
This function is included in the SPECCHIO application distribution.

function spectral data=get spectral data from specchio(query)
import specchio.*
gbb=QueryBuilderBaseClass();
gbb.setSelect_query(query);
ids = gbb.get spectrum ids();
sf = specchio.SpaceFactory.getInstance();
spaces=sf. create_spaces(ids);
spaces_1li = spaces.listIterator();
space = spaces_li.next();
space.load_data();

spectral data.vectors = space.get_array();
spectral data.wvl = space.get_wvls();
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end

3.1.1.2 Retrieving Data based on the Spectrum File Names and Calculating Means

This example connects to SPECCHIO, retrieves spectra of a certain campaign that match defined
spectrum file names and calculates the mean of each returned set.

import specchio.*
con = DatabaseConnection.getInstance();

con.set_connection parameters('specchio.geo.uzh.ch', 'specchio', '3306',

'"JDoe', 'XXXXXX') %(String server, String db name, String port, String
user, String password)

spectra_basenames = {'ND2' '5' '8’ "10"' "16"' '20' 31" "40" '63"

'80' '100'};

for i=1: length(spectra_ basenames)

query = sprintf( 'SELECT spectrum.spectrum id FROM spectrum, campaign

WHERE campaign.name = ''ASD Calibration 04.2010'' AND spec-
trum.measurement unit id = ''2'' AND spectrum.file name like
"'ASD2 %s.%%''', char(spectra_ basenames(i)));

spectral data = get_spectral data from specchio(query);
mean_spectra(i, :) = mean(spectral data.vectors);

end

figure

plot(spectral data.wvl, mean_spectra);

title('Small sphere levels');
legend(spectra_basenames) ;
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