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Copyright Notice 

Copyright © March 20011 Resonon Inc. All rights reserved. 

No part of this publication may be reproduced or transmitted in any form or by any means (electronic or 

mechanical, including photocopying) for any purpose without written permission from Resonon. Resonon 

will not be responsible or liable for any accidental or inevitable damage that may result from unauthorized 

access or modifications. 

This document may contain errors or inaccuracies, and it may be revised without advance notice.  This 

manual is updated frequently. 

Resonon welcomes any recommendations or criticism regarding this manual.  Customer feedback is 

always welcome as it helps us to continuously improve upon the quality of our products.  

If you have any comments or advice, please feel free to contact Resonon Inc.  

 

Please see our software copyright and EULA at 

http://www.spectronon.com/docs/Spectronon_EULA.pdf 
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1. Introduction to Hyperspectral Data and Resonon 
Products 
Hyperspectral Imaging, or imaging spectroscopy, refers to the creation of a digital image containing very 

high spectral (color) resolution.   Each spatial point (pixel) in a hyperspectral image represents a 

continuous curve of incoming light intensity versus wavelength.  For example, red, green, and blue 

arrows below show the spectra for three pixels of an image of a leaf in the image below. The data can 

also be interpreted as a stack of images, with each layer in the stack representing the scene at a 

different wavelength ς thƛǎ άǎǘŀŎƪέ ƻŦ ǘǿƻ-dimensional images is ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ άŘŀǘŀŎǳōŜΦέ   

 

The benefit of the additional information provided by hyperspectral imaging is that it generally allows you to 

tell the difference between materials better than you can with traditional color images. This capability can be 

applied to a wide range of current and emerging applications in remote sensing, sorting, quality control, 

research and development, and more.  
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wŜǎƻƴƻƴΩǎ tƛƪŀ ƛƳŀƎƛƴƎ ǎǇŜŎǘǊƻƳŜǘŜǊǎ ŀǊŜ ŎƻƳǇŀŎǘΣ high fidelity, digital instruments for industrial and 

scientific applications.  Spectronon is a powerful hyperspectral data visualization and analysis software 

package we provide as a free download. (See instructions 

below.)  Spectronon is easy to learn, offers efficient 

workflow, and is highly extensible by the user for custom 

applications.   Additionally, a number of datacubes can be 

downloaded from our website so you can begin exploring 

hyperspectral data within a few minutes. 

SpectrononPro has all the features of Spectronon, but also 

includes data collection tools that are highly integrated with 

our Pika imaging spectrometers to streamline the collection 

of spectral images. 

This User Manual covers the installation and use of Pika 

series imaging spectrometers and Spectronon software.  Chapters 2 through 4 concentrate on data 

visualization and analysis capabilities available in both Spectronon and SpectrononPro. Chapters 5 and 6 

describe data acquisition features and system control in SpectrononPro, and Chapter 7 describes 

scripting and plugin capabilities for advanced users. 

1.1 Downloading datacubes and Spectronon 
To download a free copy of Spectronon and sample datacubes, begin by creating a Resonon account. You can 

ƴŀǾƛƎŀǘŜ ǘƻ wŜǎƻƴƻƴΩǎ ŘƻǿƴƭƻŀŘ ǇŀƎŜ ŦǊƻƳ www.resonon.com or go directly to the download page at 

http://downloads.resonon.com/ and click on Create an account.  

  

  

CLICK HERE TO CREATE YOUR ACCOUNT 

http://www.resonon.com/
http://downloads.resonon.com/
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Fill out the User Registration form. Once complete, enter the values shown in the image near the 

bottom of the page, and then click on the Register button at the bottom of the page. Resonon will NOT 

distribute your information. 

 

wŜƎƛǎǘŜǊƛƴƎ ǿƛƭƭ ŀƭƭƻǿ ȅƻǳ ǘƻ ŘƻǿƴƭƻŀŘ ǎŀƳǇƭŜ ŘŀǘŀŎǳōŜǎ ŀƴŘ wŜǎƻƴƻƴΩǎ ŦǊŜŜ Řŀǘŀ ǾƛǎǳŀƭƛȊŀǘƛƻƴ 

software. LƴǎǘǊǳŎǘƛƻƴǎ ƻƴ Ƙƻǿ ǘƻ ǳǎŜ wŜǎƻƴƻƴΩǎ {ǇŜŎǘǊƻƴƻƴ ǎƻŦǘǿŀǊŜ ōŜƎƛƴ in Chapter 2 of this User 

Guide.  

  

FILL OUT 

FORM 
 

ENTER 

VALUES 
 

 

REGISTER 
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1.2 How it works 
Resonon imaging spectrometers are line-scan imagers, which means they collect data one line at a time. 

To assemble a complete two-dimensional image, multiple lines are imaged as the object (or imager) is 

translated. The multiple line-images are then assembled line-by-line to form a complete image, as 

indicated below. A scanning system is often needed to use a Resonon imaging spectrometer. 

 

 

 

 

 

 

 

 

 

 

  

Leaf Scan Direction 

Multiple lines are assembled to create 

a two-dimensional image. 
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To obtain hyperspectral data, the signal from each pixel is dispersed (or diffracted) into its spectral 

components, much like passing the light from each pixel through a prism. This process occurs for every 

pixel in the line (red squares in the image below). The dispersed signals from all the pixels are imaged 

onto a focal plane array. One of the benefits of this approach is that all the spectral (color) information is 

collected at the same time for each pixel. The result is a detailed spectral curve for every pixel in the 

image. 
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2. Viewing and Manipulating Hyperspectral Data ɀ 
Spectronon and SpectrononPro 
Spectronon provides visualization and manipulation capabilities for hyperspectral images. SpectrononPro 

software has all the features of Spectronon, but also enables data acquisition ŦǊƻƳ wŜǎƻƴƻƴΩǎ ŦŀƳƛƭȅ ƻŦ 

ƛƳŀƎŜǊǎΦ {ǇŜŎǘǊƻƴƻƴ ǎƻŦǘǿŀǊŜ Ŏŀƴ ōŜ ŘƻǿƴƭƻŀŘŜŘ ŦƻǊ ŦǊŜŜ ƻƴ wŜǎƻƴƻƴΩǎ ǿŜōǎƛǘŜ 

http://www.resonon.com/.  (See instructions in Chapter 1 of this manual.) SpectrononPro comes bundled 

ǿƛǘƘ ŀƴȅ ƻŦ wŜǎƻƴƻƴΩǎ ƛƳŀƎƛƴƎ ǎǇŜŎǘǊometers. For more advanced analysis capabilities, software packages 

such as ENVI® are available. 

This chapter will begin with the basics, such as opening a hyperspectral datacube and viewing the data. A 

complete description of visualization tools is providŜŘ ƛƴ /ƘŀǇǘŜǊ пΦ wŜŦŜǊŜƴŎŜǎ ǘƻ ά{ǇŜŎǘǊƻƴƻƴέ ŀǇǇƭȅ ǘƻ 

ά{ǇŜŎǘǊƻƴƻƴtǊƻέ ŀǎ ǿŜƭƭΦ 

  

http://www.resonon.com/
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2.1 Opening a Datacube  
Start by launching Spectronon to open the window shown below.  

 The size of the panels can be changed by positioning the cursor at the edge of the panel you wish to 

ǊŜǎƛȊŜΦ ! ŘƻǳōƭŜ ŀǊǊƻǿ ŎǳǊǎƻǊ όҭύ ǿƛƭƭ ŀǇǇŜŀǊΦ Drag to adjust the panel size. 

  

RESOURCE 

TREE PANEL 

IMAGE 

PANEL PLOT 

PANEL 

MAIN MENU 

TOOLBAR 

DATA PANEL 

TOOL 

CONTROL 

PANEL 

INFORMATION 

PANEL 
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To open a datacube, select the File Ą hǇŜƴ 5ŀǘŀŎǳōŜΧ This will open a dialog that allows you to 

browse to find your datacube. Select your datacube and click on Open to load your datacube. This will 

result in the following: 

 An image of your datacube will appear in the image panel 

 A listing of the open datacube will appear in the Resource Tree 
 Tabs will appear in the Parameters window that allow you to change the image (more on this 

later) 

 Header information on your datacube will appear in the information panel 

Note: Spectronon can open any datacube with an ENVI© formatted header. This includes .bip, bil, and 

.bsq formats. 

This chapter employs an example datacube of M&M® ŀƴŘ wŜŜǎŜΩǎ® Pieces candies. (This datacube can 

be downloaded ŦǊƻƳ wŜǎƻƴƻƴΩǎ ǿŜōǎƛǘŜ ŀǘ http://downloads.resonon.com/.) By default, the datacube is 

opened with a true color image of the data, which approximates the appearance of the object under 

normal lighting conditions by combining red, green, and blue wavelengths from the datacube. 

 

OPENED FILE LISTED HERE 

INFORMATION ON FILE 
TOOL CONTROL PANEL: 

IMAGE ADJUSTMENTS 

IMAGE FROM 

DATACUBE FILE 
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2.2 Spectronon Tools 
With a few minutes of practice using the available tools, you will be able to manipulate and visualize 

hyperspectral data quickly and efficiently. 

2.2.1 Zoon, Pan, Flip, and Rotate Tool 

 To zoom to a specific area of the image, select the magnify tool in the toolbar and the cursor will 

change. Click the magnify tool in the image, and the view will zoom in.  It is also possible to click and 

drag a selection within the image to zoom into the selected area.  

  To zoom out, select  the demagnify tool and click anywhere in the image. 

The user may also Zoom In and Out using the mouse scroll wheel, if available. 

 To pan the image while zoomed in, select the pan tool. Click and drag inside of the Image to pan. 

 Click these tool to rotate left, rotate right, flip vertically, or flip horizontally the image.  
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2.2.2 The Inspector Tool ɀ Spectral Plots 

The inspector tool allows you to see the spectrum associated with a pixel. Choose the inspector from 

the toolbar, and then click a point inside the image.  This will: 

 Plot the spectrum for the pixel in the spectrum plot panel 
 List the pixel location (sample and line number) in the data panel 

 List the red (R), green (G), and blue (B) brightness values in the data panel 

 

Click on other pixels to see the spectra from other pixels, click and hold while dragging the inspector to 

update the plot panel continuously.  

The red, green, and blue vertical lines in the spectral plot indicate the hyperspectral wavelength bands 

used to generate the current image.   

  

GRAB THE INSPECTOR TOOL HERE 

SPECTRUM FROM PIXEL 

PIXEL LOCATION 

PIXELôS RED, GREEN, AND BLUE BRIGHTNESS 

VALUES 
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2.2.3 Region Of Interest (ROI) Tools and Options 
It is often useful to consider a group of pixels within the image. The ROI tools enable this capability and 

provide a number of options. As will be seen later, the ROI tool is often used during one of the first steps 

in classifying different objects within a hyperspectral image. 

To select a Region of Interest (ROI), select either the marquee   or lasso   tool from the menu 

bar.  Click and drag a rectangle of interest with the marquee tool, or click and drag any closed shape 

with the lasso.  After selecting an area, right-click to reveal a pop-up menu with several options. 

A small ROI on one of the red candies has been selected and a right-click has revealed the popup 

selection menu.  

Hint: The selection menu is also available in the main menu.  

One of the most useful of these options is mean spectrum. (Descriptions for the other ROI options can 

be found in Chapter 4.) Selecting the mean spectrum option calculates the mean spectrum of all the 

pixels within the ROI area you selected and plots the result in the spectral plotter.  

  

MENU REVEALED 

WITH RIGHT-CLICK 

ROI SELECTED 
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Note that there are now two plots shown in the spectral plotter and they are color-coded. The curve 

labeled live is the spectrum for the single pixel selected by the Inspector tool. The new mean spectral 

curve for the ROI is labeled with a 

default name.  

Hint: To examine the plots in more 
detail, you may resize the plot panel 
boundary by dragging the edges. 
Alternatively, click on the magnify 
tool, then click or drag in the spectral 
plotter to zoom in. The pan tool will 
allow you to pan within the spectral 
plotter as well. 

Note that selecting Mean Spectrum 

creates a new entry in the resource 

tree under a new heading, spectra. 

Right-clicking on the spectrum in the 

resource tree will reveal a menu of 

options. Some of the most used 

options are listed below. Full 

descriptions of the options are 

provided in Chapter 4.  

Save Spectrum 

Change the name and save the spectrum as a file. 

Set Label Color 

Open a color picker dialog to change the label color of the 

spectral plot, and as shown later, classification areas based on 

this spectrum.  

Show Region 

Show the originally selected area for the ROI in the current 

image. This option is useful after you have selected several 

ROIs.  

  

SPECTRUM FROM 

INSPECTOR TOOL ROI  
AVERAGE SPECTRUM 

FROM ROI  
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2.3 Image Visualization 
Hyperspectral data can be visualized in far more ways than conventional color images. Image controls 

are provided in the tool control panel. 

By default, the image is displayed in True Color, which means three representative bands are used to 

generate a Red-Green-Blue (RGB) image, approximating how it appears to a human eye. The Color 

Infrared preset option provides a false-color RGB image with the red band set to an infrared 

wavelength. This option is useful for live vegetation datacubes.  

Any time you wish to restore the image to True Color, simply click on the True Color button under 

Presets. 

To generate false color images, use the sliders or 

arrows to change the wavelength bands used to 

create the RGB Image. This tool is often useful when 

trying to visualize specific spectral features 

associated with an object in your image. If Auto 

Update is not selected, click Update to generate the 

new image. 

The Mode menu allows you to identify the band by 

wavelength (typically the most useful), or by band 

number. 

  

SLIDERS ALLOW YOU TO CHANGE THE 

BANDS USED TO GENERATE THE IMAGE. 
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As an example, of how false-color images can reveal interesting features, move the Red slider to 

approximately 593 nm, and the Green slider to approximately 516 nm, then click Update. This generates 

a new false-colored image, shown below, that reveals there are actually two kinds of red candy, and 

suggests there are two kinds of yellow candy -- each candy type is positioned in the shape of an άIέ.  (In 

Chapter 3, a classification technique will show this more clearly.)  

 

Note: The Red, Green, and Blue vertical lines in the Spectral Plot show the location of the bands chosen 

to create the false-color RGB image. 
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The Contrast tab in the tool control panel allows 

you to adjust the image contrast. If Use Contrast 

Enhancement is not checked, no image 

enhancement will be done and the tools in the 

Contrast tab will be not be active.  

Note: Contrast enhancement does NOT change 

the hyperspectral data. It only changes the way 

the image appears. 

Generally, contrast enhancement is beneficial. The 

2% stretch is the default, and it sets the darkest 

2% of the pixels in the image to a value of 0, and 

the brightest 2% of the pixels in the image to 

maximum brightness (255). This choice minimizes 

the impact of glare. You can customize the 

percentage of the dark pixels set to 0 and the 

percentage of the bright pixels set to 255 with the 

sliders. The Linear stretch option sets these 

percentages to zero. 

The Inverse checkbox is useful if you wish to 

highlight dark pixels. 

The individual checkbox controls whether the 

brightness levels of the three image layers are considered all together or as individual layers. 
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It is often useful to view a single band in a standard 

grayscale (black-and-white) image to visualize the impact 

of a single spectral feature. To do this, go to the main 

menu and select Datacube Ą New Image Ą 

Grayscale. 

 

Selecting this option will create a new grayscale image, 

open a new set of controls in the tool control panel, 

and add the new image to the list in the Resource Tree. 

 

The controls are similar to the RGB controls. If Auto Update is not checked, be sure to click Update after 

moving the slider to see the grayscale image for a new band.  

 

As with the RGB images, a vertical line in the Spectral Plot shows the band you have chosen. Note that 

even though the image is from a single band, the Inspector and ROI Tools will continue to plot and 

operate on all wavelengths.  

Hint: With Auto Update selected in the tool control panel, you can quickly scroll through single band 
images.  

Warning: For large datacubes or slow computers, the Auto Update refresh rate may be slow.  

WAVELENGTH OF SINGLE BAND 
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2.4 Plot Panel 
The plot panel allows you to visualize hyperspectral data graphically. This has already been seen with 

the use of the Inspector and ROI tools, but here we explore the plot panel in more detail.  

The plot panel has three tabs: Spectrogram, X, and Y. These three tabs provide you with plots along the 

three axes of a datacube using the Inspector Tool , as shown below.  

Clicking on the X and Y tabs in the plot panel accesses the corresponding cross-sectional plots. The plot 

will show the intensity versus position value for the RGB bands used to create the image or the 

Grayscale band if used with a grayscale image. 

Note: The direction of X and Y depends on the orientation of your cube. Moving the Inspector Tool 

should reveal which axis you are plotting.  

Hint: Use the  magnify In tool , the demagnify tool , and the pan tool  in the spectral 
plotter to navigate and examine features.   

  

INSPECTOR TOOL LOCATION 

RGB VALUES OF PIXEL AT 

INSPECTOR TOOL LOCATION 

INTENSITY PLOT FOR RGB 

BANDS 


































































































































