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1 GETTING STARTED 

1.1 DEVICE INTRODUCTION 

The FG-α is a small form-factor irradiance calibrated spectrometer designed for lab and field 

use. An OEM version is also available for integration into systems. Some of its key features 

are: 

• Spectral irradiance-calibrated (𝑊/𝑚2/𝑛𝑚) 

• USB 3.0 powered interface, with locking screws for secure connection 

• Easy-to-use Demo GUI for control and data acquisition 

• Stand-alone device (e.g. optical bench) or integrate into a larger system 
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1.2 SOFTWARE INSTALLATION 

1. Double-click on pylon_Runtime_7.1.0.25066.exe to install the Basler camera driver. 

2. Accept the license agreement and click on Next to continue. 

 

3. Select the destination folder to install the driver and click on Install to start the 

installation of the driver. 

 

4. When the installation is done, click on Finish. 
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1.3 HARDWARE INSTALLATION 

FG-α comes with a single USB 3.0 Micro-B connector port with locking screw holes.  

1. Connect the USB 3.0 Micro-B end of the cable to the USB 3.0 Micro-B port on the 

device. Locking with thumb screws are optional but recommended for a secure 

connection. 

2. Connect the USB Type-A end of the cable to your PC. 

a. Although the device can be connected via a USB 2.0 interface, it is 

recommended to connect FG-α to a USB 3.0 SuperSpeed port for full speed 

operation. 

3. Run the software. 
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1.4 SOFTWARE OPERATION 

1. Copy the FG-alpha_vX.X folder to your local drive. 

2. Copy the calibration folder (calibration folder name = device serial number) into the 

FG-alpha_vX.X\FG folder. 

3. Double-click on FG_Spectrometer_Demo_vX.X.exe to run the FG-Spectrometer 

program. Wait for the program to initialize. 

4. A window titled frinGOe Spectrometer Evaluation VX.X will appear on the screen. The 

window is divided into frames for ease of reference. 

a. Spectrum Plot frame 

b. Camera Parameters frame 

c. Algorithm Parameters frame 

d. Logging frame 

e. General Controls frame 

f. Color Space Indicator frame 

g. Colorimetry Info frame 

h. Status frame 

i. Message Box frame 

 

5. Click on Connect Device under the General Controls frame for the program to select 

and initialise the device. 
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a. A dialog box will pop up for device selection. Select the FG-α unit with the 

correct serial number and click on Select Device. 

 

b. The Message Log will show the device info if the device has been properly 

initialised. 

c. If there is no device displayed, please check that the drivers are successfully 

installed and the Basler USB3 Vision Cameras are available in the Device 

Manager. Otherwise, attempt to remove and re-insert the USB connector or 

restart the computer. 
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6. Click on Start Measurement under the General Controls frame to start image capture 

and begin processing spectrums. 

 

7. Click on Stop Measurement to stop the process. 
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8. Observe the spectrum waveform under the Spectrum Plot frame. 

a. Displays the spectrum with Wavelength ( 𝑛𝑚 ) on the X-axis and Spectral 

Irradiance (𝑊/𝑚2/𝑛𝑚) on the Y-axis. 

b. Adjust the axis limits by entering the lower and upper limits into the input boxes. 

Click on Change to confirm the new limit settings. 

i. Any boxes left blank will leave the current limit values unchanged. 

ii. Invalid values (e.g. non-numerical characters) are ignored. 

c. Click on Autoscale Axes to scale the current spectrum in the plot automatically. 

d. Click on Reset Axes to reset axes to default values.  

i. Default: (X-axis: 400 | 800, Y-axis: 0 | 1) 

 

9. Change the device’s exposure time settings under the Camera Parameters frame.  

a. The Exposure Time shows the current exposure time setting on the device. The 

device operates with exposure timings between 1.000ms and 100.000ms 

inclusive. 

b. To manually adjust the exposure time, key in the desired exposure time in 

milliseconds (ms) into the input box. Click on Change to set the exposure time. 

c. The saturation bar indicates the percentage of the maximum pixel value 

captured compared to the pixel saturation level. To perform accurate 

measurements with the device, ensure that the saturation percentage is not at 

100% (interferogram is saturated at this point). 

d. Click on Auto Exposure (1x) to automatically optimize the Exposure Time once, 

based on the signal captured by the device. 

i. Auto Exposure will attempt to match the exposure time such that the 

maximum sensor pixel value is approximately 90% to saturation. 
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e. Click on Continuous Auto Exposure checkbox to automatically adjust the 

exposure settings in a continuous manner. Click on the checkbox again to 

disable this feature. 

 

10. Change the number of averages and dark reference options under the Algorithm 

Parameters frame. The number of averages parameter indicates the number of image 

frames to be used in processing for a single spectrum waveform output. 

a. The Number of Averages shows the number of averages set. The GUI limits the 

Number of Averages between 1 and 512, inclusive. 

i. Generally, increasing the number of averages results in a better Signal-

to-noise Ratio (SNR) at the expense of time. 

b. To change the number of averages, key in the desired number of averages into 

the input box. Click on Change to set the Number of Averages. 

c. Click on Custom Dark Ref. to initiate the process of capturing a custom dark 

reference file. This process may take some time, please wait until the message 

box shows “Custom dark reference has been saved successfully!”. 

i. Device should be set up correctly for a dark image capture before 

clicking on the Custom Dark Ref. button. 

d. The dark reference radio buttons specify which dark reference file should be 

used to generate the spectrum. The Factory setting uses the dark reference file 

provided by default. The Custom setting uses the dark reference file as saved 

by the user in step 8c. 
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11. Spectrum data can be logged and exported as a file. This is controlled under the 

Logging frame. 

a. Click on Choose Directory. A pop-up window will open to prompt for a folder. 

Click on the desired folder and then click Select Folder. All logged data will be 

saved into this folder. 

b. Select an extension for the file to be saved as by clicking on the radio button .txt 

or .csv.  

c. Input a File Name into the input box. The program will prefix the start date and 

time into the file name automatically. The format will be 

YYYYMMDD_HHmmSS_<File Name>. 

i. If no file name was provided, the <File Name> field will be left blank. 

d. Number of Logs indicates a specific number of logs to be recorded for a single 

session. Leaving it blank will allow the program to log indefinitely or until the 

user stops logging. 

e. Click on Log ON to begin the logging process. This button will start the 

measurement automatically, if not already doing so. Click on Log OFF to stop 

the logging process. 

f. Click on Export Single Spect. to export the most recent spectrum plot displayed 

on screen. 

 

12. The Message Box frame contains the message box which displays messages and 

indicates the state of the program. Use the scrollbar located on the right side of the 

frame to navigate up or down. 

13. The Status frame provides information on the progress of the program. 

a. The status progress bar shows the completion rate of the current task. 

b. Frames Captured & Frames per Second show the frame information of the 

camera. 

c. Spectrums Processed is the total number of spectrums that have been 

processed since the program started. 

d. Spectrum per Second is the current rate at which spectrum outputs are being 

generated. 
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e. Input Buffer Full! indicates that the device acquisition speed is faster than the 

processing speed on the host computer. This notification does not appear if the 

processing speed is able to keep up with the device acquisition speed. Refer to 

Message Box for instructions. 

i. Operating the device in this condition does not affect the spectrum 

quality. However, the device is not operating at its optimal 

performance as some frames are discarded while only the most recent 

image frames will be processed. 

ii. To overcome this condition, increase the exposure time and/or 

increase the number of averages. 

iii. Notification will turn off automatically when processing speed is faster 

than device acquisition speed. 

 

14. The Colorimetry frame displays the chromaticity coordinates of the current 

measurement on a CIE 1976 UCS (uniform chromaticity scale) diagram. 

 

15. The Colorimetry Info frame provides colorimetric information of the current 

measurement in accordance with CIE 1976 colour space model.  

a. CIE XYZ tristimulus values 

b. CIE xy chromaticity values 

c. CIE uv chromaticity values 

d. Correlated colour temperature (CCT) in kelvins (K) 
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e. Differ in distance from the Planckian locus in the CIE colour space 

i. CIE recommends that the concept of CCT should not be used if the 

chromaticity of a test source differs on the chromaticity diagram by 

more than 5 × 10-2 from the Planckian locus, hence CCT will appear as 

‘N.A.’ when the above is true. 

f. Illuminance (lux) 

 

16. Click on Disconnect Device and Exit Program to safely close the device and quit the 

program. 

 

1.5 PYTHON API 

Please refer to the API_reference_vX.X.pdf for the reference document to FG-α. The 

FG_API.py API file is provided in the FG folder. An example code to use the API is provided in 

the API_example.py script.  

a. 
b. c. 

d. 
e. 

f. 
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2 INTERPRETATION OF LOGGED FILES 

1. The saved log files will appear in the chosen directory or by default 

FG_Spectrometer_Demo_vX.X\Logs. 

 

a. If you have forgotten the file directory and have exited the program, you may 

attempt to search for the file by typing ‘date (yyyymmdd)’ into the search box 

in a windows explorer root folder. 

i. DO NOT press enter or click on the search arrow button. The search will 

take a long time and not display your file. 

ii. You may right-click on the file and select Open file location. 

 

  

✘ 



 Confidential Page 15 of 21  

 

2. Double-click to open the file. 

a. To open a .csv file in Microsoft Excel, right-click on the file, and select Open with 

> Excel. 

 

b. To open a .txt file in Microsoft Excel, open a blank Excel workbook. 

i. Click on File > Open > Browse. 

ii. Select the .txt file and click Open. 

iii. Check that the settings are similar. Click Next. 

 

iv. Uncheck the Tab delimiter and check the Comma delimiter. Click Next. 
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v. Click Finish. 

 

3. The formatted csv file will appear as shown below: 

a. Row 1 displays the header for subsequent rows for columns A to N. 

i. It may be useful to freeze the top row by going to View > Freeze Panes 

> Freeze Top Row. 

b. The columns A to D shows the Date, Time, Exposure Time, and Number of 

Averages respectively. 

c. The columns E to N shows the colorimetry info. The letter headers correspond 

to the letters displayed in the program’s Colorimetry Info frame. 

d. Column O shows the spectrum index number. 

e. The wavelengths on the first row (400nm to 800nm in steps of 1nm) are the 

spectrum plot X-axis values. 
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f. The columns P to OZ contain the spectrum plot Y-axis values corresponding to 

the wavelength value in row 1. 

 

  

b. c. 

d. 

e. 

f. 
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3 APPLICATION NOTES 

3.1 APPLICATION EXAMPLES 

3.1.1 Light Source Measurements 

• FG-α works best for diffused light sources.  

• If the light source is a point source or highly directional (i.e. laser), please make sure 

to diffuse it sufficiently before measurement. 

3.1.2 Reflectance Measurements with Integrating Sphere 

• FG-α can fully replace the fibre-coupled spectrometer and its fibre. 

• Below is an example of how FG-α can be used with an integrating sphere for 

reflectance measurements: 

 

3.1.3 Mounting for Laboratory Use 

• For usage in the laboratory, FG-α can be mounted to a standard optical post using the 

M4 mounting hole. 
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4 TECHNICAL NOTES 

4.1 MECHANICAL INTERFACE CONTROL DOCUMENT (ICD) 

The FG-α Spectrometer comes with an M4 female screw hole for mounting. Two 3.00mm H7 

dowel holes are also included for alignment purposes. Units indicated in diagram below are 

in millimetres (mm). 

 

 

4.2 THERMAL CONSIDERATIONS 

The FG-α Spectrometer may warm up during operation due to the sensor. The crystal 

operates passively and does not generate any heat. 
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4.3 TECHNICAL SPECIFICATIONS 

 

Optical 

Spectral Range 450 - 850 nm (Typical) 

Spectral Resolution <2% @ Centre Wavelength 

Electrical 

Power Requirements 1.3 W (Typical) @ 5 VDC (USB powered) 

Mechanical 

Dimensions, W x L x H 32 x 32 x 21.3 mm3 (main body) 

Weight 40 grams 

Operating Conditions 

Operating Temperature 10 - 45°C (20 - 80% non-condensing) 

Storage Temperature 0 - 55°C 

Software 

GUI Demo Graphical User Interface provided 
(FG_Spectrometer_Demo_vx.x.exe) 

API Python API available  

 

4.4 TECHNICAL SUPPORT 

For enquiries or clarifications, please contact us at contact@fringoe.com. 

  

mailto:contact@fringoe.com
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5 ORDERING INFORMATION 

Order Code Spectral Range Notes 

FG1-VN 450 – 850nm Typically in-stock. 

FG1-VIS 400 – 750nm Built-to-order. Lead-time to-be-advised. 

FG1-NIR 650 – 950nm Built-to-order. Lead-time to-be-advised. 

FG1-xxx-OEM Customized 
Unhoused version available.  

Email contact@fringoe.com for more information. 

 

• To order, email the order code and quantity to contact@fringoe.com for a quotation. 

mailto:contact@fringoe.com

