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INTRODUCTION



Specim IQ is a fully portable, battery operated hyperspectral 
camera. It is designed to match the modern needs of 
hyperspectral imaging. Small size, portability and possibility 
for immediate results bring the technology to a completely 
new level. IQ is a Red Dot Design Award Winner 2018 and 
Gold Level honoree in the Vision Systems Design’s 
Innovators Awards program 2018.

This guide will not only introduce the Specim IQ concept, 
but also unwrap the main functions and workflows.  

You will learn what Specim IQ is, what were the main 
motives guiding the product development, and how to 
operate the Specim IQ camera and Specim IQ Studio 
software.

All-in-one spectral camera 
with classification and visualization 
tools for quick decision making.



Specim IQ concept 

Specim IQ camera is used to collect hyperspectral data. You have the possibility to 
not only collect unprocessed data, but also data with processed classification results. 
These possibilities are presented later in this guide. 

The Specim IQ Studio is a software that supports the use of the Specim IQ 
camera. You can view, store and manage Specim IQ’s hyperspectral data, and create 
and tailor models, applications and profiles that can be run in the Specim IQ camera.
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Specim IQ is suitable for various user groups, from beginners to researchers in 
hyperspectral imaging. It is an imaging solution that provides information in an 
instant, for critical decision making and response. The users can make measurements 
that used to be possible in the laboratory only, in the field at any desired spot. 

The Specim IQ design focus is on usability. Complicated information gathering and 
hyperspectral data processing are behind an easy-to-use graphic interface, so that 
the user can get immediate results without knowledge of advanced mathematics and 
deep knowledge on hyperspectral imaging systems.

When Specim IQ is operated, you can take the camera to the target, illuminate, make 
data recording settings, record the data and receive the results immediately. You can 
modify the Specim IQ functionalities to get the desired type of results. 



SPECIM IQ



What it is

Specim IQ is a portable hyperspectral camera, which is based on a line-scan 
hyperspectral imager. Data capturing, data processing and result visualization are 
integrated into a one ready-to-use package. The camera is able to image the target 
and show the results on the camera display on site.

Since Specim IQ camera is battery operated, it is fully portable to different locations. 
With chargeable batteries and an empty memory card, the user can record data for 
a full working day, up to 100 measurements. During the data recording, neither the 
target nor the camera needs to move. Specim IQ camera has an in-built scanner that 
moves the spectral camera during the data recording. This means that the operation 
of Specim IQ is similar to the digital cameras; simply point at the target, define the
settings and shoot. 

The wavelength range of Specim IQ is 400-1000 nanometers. The spatial resolution 
of the recorded data is 512x512 pixels. Resulting hyperspectral data is three dimen-
sional, it provides the user with both spectral and spatial information. In addition to 
the hyperspectral data, Specim IQ saves also a 5 megapixel color image of the target. 

What to consider when recording data with Specim IQ

Specim IQ camera can be operated both indoors and outdoors, preferably using a 
tripod. In favourable conditions, for example in bright sunlight, the camera can also 
be operated handheld. 

To achieve good data quality, you need:

- spectral camera to record the data,

- proper illumination, and

- white reference to measure the correct illumination conditions and make the data 
recorded in different locations comparable. Specim IQ salesbox includes a white 
reference panel, specifically designed to work smoothly with the Specim IQ camera.



The recommended light source for Specim IQ is a halogen-based illumination that 
covers the full 400 to 1000 nanometers range. In outdoor conditions, direct sun-
light can also be used.

When illuminating your target area, you should pay attention to the intensity, 
spectral response and uniformity of the light sources. Please refer the Specim IQ’s 
User Manual for further information about these parameters. Below, a visualization 
of the recommended positions for the illumination sources is presented. Whether 
you are using two or four light sources, they should be placed symmetrically with 
respect to the Specim IQ camera. The camera and the light sources should have 
at least 15 centimeters distance, to avoid overheating the camera. The minimum 
distance to the target with Specim IQ is also 15 centimeters.

SPECTRAL 
CAMERA

ILLUMINATION WHITE 
REFERENCE

Specim IQ measures reflectance spectra. This means the light reflected from the 
target. In practice, the Specim IQ camera records the black and white references, 
in addition to the actual raw data of the target area. From these, the camera 
automatically makes the reflectance calculation for each measurement. As a result, 
the user gets reflectance spectra for each image pixel. 

In Specim IQ, the information of the black is automatically recorded as a part of 
the data recording workflow, inside the camera. This is something that you don’t 
need to take into consideration separately. To get the white reference informa-
tion, Specim IQ provides you with three white reference methods. These can be 
selected from the camera’s white reference menu. By using the Simultaneous 
white reference method, the white information is defined from the recorded data. 
The white reference panel, that is included in the Specim IQ’s salesbox, is then 
recorded simultaneously with the target. You can also define and save the white 
reference value before the actual data recording, by using Custom white reference 
method. 



Specim IQ has three data recording methods. Default recording mode (DRM) 
provides unprocessed reflectance data without further classification results. With 
Automatic screening mode (ASM) you can create a single target identification ap-
plication directly in the camera, and record data that provides a result of one identi-
fication class. In application mode, you first create the applications in the Specim IQ 
Studio software and upload them to the camera. The application then provides you 
with the results you defined in the application creation workflow.

How to use it

The use of Specim IQ is easy with the intuitive user interface. No previous experi-
ence or expertise in hyperspectral imaging is required. The user interface on the 
camera display guides the user through the imaging steps, and helps to validate the 
data quality. 

Example workflow with Default Recording mode (DRM) and Simultaneous White 
Reference method is presented next. These are the most common settings for data 
recording. The workflow consists of four phases. First, you define the data recording 
settings and record the data. Then, you validate the data for it’s quality and select the 
white reference. After this workflow, you receive the results.

One white reference value is then used for all the following measurements. The 
Pre-defined white reference method provides a ready in-built value. In this case, the 
white reference panel is not needed.
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See below an example data recording workflow using Default recording mode 
(DRM) and the Simultaneous white reference mode.



SPECIM IQ
STUDIO



What it is

Specim IQ is accompanied with the Specim IQ Studio PC software. With Specim IQ 
Studio, the user can develop and deploy applications, which can be loaded to the 
camera. In addition, IQ Studio allows the user to view, import, export and manage 
hyperspectral data, manage Specim IQ camera settings and create models and refer-
ence spectra.

The use of Specim IQ Studio is easy with the graphical user interface that requires 
no developer skills. The wizard-type of workflow assists the user in each step, and 
informs when the necessary steps are successfully done. With Specim IQ Studio, the 
user can define an application with a dedicated data processing algorithm, and load 
the application to the Specim IQ camera. Once the application is ready in the camera, 
the user can take the image in the desired location and immediately see the results 
on the display.

How to use it

The Specim IQ Studio is available in the Specim IQ website, Download section. Few 
example datasets are available in the same location. Instructions for the installing can 
be found in the Specim IQ’s online User Manual. 

The software has three main views. The Catalog view provides tools for managing, 
viewing and researching the recorded data. In the Device view, the user can manage 
profiles and load applications and device settings to the Specim IQ camera. The Ap-
plications view includes three tabs; Applications, Models and Spectral libraries. This is 
the functional view where you can manage spectral libraries, create models and
applications.



First you need to create a model project, which is a predefined workflow with a 
Graphical User Inteface (GUI) in Specim IQ Studio. The model project is used to de-
fine a model, a non-editable executable file that is the basis for the application. The 
model defines the hyperspectral data processing flow, containing the data selection 
and processing functions, relation between them and visualization settings for the 
results. The model is imported to the application project. 

In the application project, which is also a pre-defined workflow with a Graphical User 
Inteface (GUI), you use the model to create applications for the Specim IQ camera. 
Application is a non-editable executable file that is exported from an application 

The application creation workflow consists of six phases:

1. You collect the training data of the desired target. This is normally done by using 
    Default recording mode (DRM), and various illumination setups. 

2. Import the training data to the Specim IQ Studio software. 

3. Use the training data to create an identification model. 
4. Use the model to create an application. 

5. Upload the application to the Specim IQ camera. You can also create further 
    profiles, which are saved lists of applications combined with the desired device 
    settings. These can also be loaded to the camera.

6. Record the data and receive the application results immediately. 



project. One application always contains one model. The application defines the 
recording and visualization settings. Application can be installed, and run in the 
Specim IQ camera. 

A profile contains a list of device settings and a list of installed applications. When 
you import a new profile to Specim IQ, the device settings will be overwritten, and 
the applications listed on the profile will be installed onto the camera.

The hierarchy and workflow from a model project to a ready profile is presented 
below.



SPECIM IQ
USER
COMMUNITY



What it is

Specim IQ User Community is a web community, that provides further learning 
materials, support services, discussion area, technical information, knowledge based 
articles and downloads. The registration is free for the Specim IQ users. Find the link 
to the community from the Specim IQ website, Support section.

Visit www.specim.fi/iq to download the Specim IQ Studio and to learn more about 
the Specim IQ!
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