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A B S T R A C T

The Terahertz (THz) band (0.1–10 THz) is projected to enable broadband wireless communications of the future, 
and many envision deep learning as a solution to improve the performance of THz communication systems and 
networks. However, there are few available datasets of true THz signals that could enable testing and training of 
deep learning algorithms for the research community. In this paper, we provide an extensive dataset of 120,000 
data frames for the research community. All signals were transmitted at 165 GHz but with varying bandwidths (5 
GHz, 10 GHz, and 20 GHz), modulations (4PSK, 8PSK, 16QAM, and 64QAM), and transmit amplitudes (75 mV 
and 600 mV), resulting in twenty-four distinct bandwidth-modulation-power combinations each with 5,000 
unique captures. The signals were captured after down conversion at an intermediate frequency of 10 GHz. This 
dataset enables the research community to experimentally explore solutions relating to ultrabroadband deep and 
machine learning applications.

Specifications Table

Subject Computer Networks and Communications
Specific subject 

area
Terahertz Communications for 6 G Networks and Beyond

Type of data Modulated time-domain signals
Data collection All waveforms were acquired using the TeraNova Testbed 

described in [1,2,3], and [4]
Data source 

location
Institution: Northeastern University 
City: Boston, MA 
Country: United States

Data accessibility Repository name: Northeastern University Digital Repository 
Service (DRS) 
Follow the Orange (2024) link provided from the data set’s 
web page to access the data files.

Related research 
article

J. Hall, J. M. Jornet, N. Thawdar, T. Melodia and F. Restuccia, 
"Deep Learning at the Physical Layer for Adaptive Terahertz 
Communications," in IEEE Transactions on Terahertz Science 
and Technology, vol. 13, no. 2, pp. 102–112, March 2023, doi: 
10.1109/TTHZ.2023.3237697

1. Value of the Data

• Many works are exploring the possibility of using deep learning and 
neural networks for applications in Terahertz Communications. 
However, several researchers have identified the need for an exten-
sive experimental dataset of Terahertz data signals to train and test 
algorithms [5,6]. With 60,000 data signals of varying modulation 
orders and bandwidths, this is the first dataset of its kind to be 
available to the research community.

• THz communication researchers who want to test Deep Learning 
techniques on a real sub-THz data will benefit from this data set, 
especially given the volume of unique data captures that are avail-
able as well as the ultrabroadband nature of the signals (up to 20 GHz 
of bandwidth). Especially researchers who do not have access to 
hardware required to generate THz signals or who do not have the 
resources to perform a data collection campaign of this scope will 
benefit from this data.

• The diversity of signals in this dataset can enable various applica-
tions to further experiments. Processing these results could enable 
experimental testing of deep learning solutions for channel estima-
tion, equalization, demodulation techniques, and much more.

2. Background

Initially, this data was collected to explore the ability to identify the 
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bandwidth and modulation of a sub-THz link. Thus, the data was 
collected for a static scenario varying the modulation, bandwidth, and 
signal-to-noise ratio (SNR) observed by the receiver. This dataset, 
however, can be used to explore other deep learning applications for 
sub-THz communications. By making it available, we allow other THz 
communications researchers to perform their own studies and analysis 
with the dataset.

3. Data Description

The signals are saved as SigMF data files using the file format 
detailed by the National Telecommunications and Information Admin-
istration (NTIA). Each signal has a meta data file accompanying it. The 
dataset is organized by the bandwidth of the transmitted signal as shown 
in Fig. 1. Within the subgroup of each bandwidth, there are folders for 
given modulation type and transmit voltage used. Each of these folders 
has 5000 captured data signals and one noise capture for reference. 
Specific instructions on how to read and decode the data can be found in 
a ReadMe file uploaded with the data files.

4. Experimental Design, Materials and Methods

This data was collected using the TeraNova Testbed described 
thoroughly in [4]. Raw data bits were modulated to an intermediate 
frequency (IF) of 20 GHz in MATLAB with a sampling frequency of 90 
GHz. The IF signals were then converted to analog signals by Keysight’s 
Arbitrary Waveform Generator (AWG) M8196A before being fed into an 
up-converter chain to bring it to a radio frequency (RF) of 165 GHz. 
40-dBi lens antennas designed by Anteral were used at both the trans-
mitter and receiver to improve the signal strength. Both the up and 
down-converters were custom-designed by Virginia Diodes (VDI) for 
D-Band experiments. Each multiplies its Local Oscillator (LO) signal by 
four before mixing the signal with the IF/RF signal. For these experi-
ments, the LO at the transmitter was set to 33.75 GHz and at the receiver 
it was 31.25 GHz for an IF of 10 GHz observed by Keysights Digital 
Storage Oscilloscope (DSO) DSOZ632A. The DSO sampled and saved 
each capture with a sampling frequency of 160 GHz.

These sampled IF signals originally contained multiple copies of each 
received header, pilot, and data portion of the frame stored in a .mat 
files. For ease of use, we have parsed the captured signals to only contain 
the pilot and data portion of a frame before converting them to SigMF 
files following the NTIA format requirements.

Limitations

The largest limitation of the data set is that all the data is taken with 
the transmitter and receiver in the same relative positions. In other 
words, given the static nature of the experimental set-up, this entire 
dataset essentially experienced the same channel conditions.
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