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▪ Remote measurement of metabolites such as glucose and lactate is a field of 

growing interest. Often this is done by using wearable microwave devices that detect 

changes in blood dielectric characteristics [1].

▪ Laboratory VNAs used to detect these changes in dielectric properties are often too 

large to be used for these applications, as they limit the wearer’s movement.

▪ A software package was developed to allow remote measurement using a small 

portable VNA (NanoVNA v2) attached to a person.

▪ The NanoVNA v2 connects to a single-

board computer (e.g. Raspberry Pi) 

through a USB CDC virtual serial port [2].

▪ The computer-vna setup can be mounted 

to a person.

▪ Writing to registers (shown right) sets 

settings of the NanoVNA.

▪ Measurements can be read through a 

FIFO on the VNA.

▪ Measurements are not calibrated; this 

must be done within software.

▪ VNA firmware limits some settings on the 

VNA to particular configuration, especially 

number of sweep points.

▪ Port 1 of both the CMT-808U VNA and NanoVNA 

was attached to a test antenna.

▪ Each VNA was connected to a computer.

▪ Using the developed Python script, the NanoVNA 

was polled for S11 data and the resulting data was 

stored to a Touchstone file [3]. The file was retrieved 

remotely and then analyzed.

▪ Measurements from the CMT-808U were taken 

through the S4VNA software.

▪ Measured resonance when using NanoVNA v2 is 

within 10 MHz of CMT808U measurement.

▪ Further develop software to include calibration 

capability that exists in other apps like VNA Viewer. This 

can be done using the scikit-rf Python library [4].

▪ Unify NanoVNA v2 Python library to be interoperable 

with the NanoVNA-H Python library.

▪ Experiment with Python interface to allow continuous 

streaming of measurement data for faster real-time 

analysis.

▪ We would like to acknowledge Collin Kringlen for 
lending us a sample antenna for remote metabolite 
measurement that we used in this experiment to test the 
validity of this proposed device.
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NanoVNA v2 Specifications

Frequency Range 50 kHz-3GHz

Frequency Resolution 10 kHz

Noise Floor -40 dB

Max Sweep Points 1024-65536 (firmware & PC dependent)

Interface Micro-USB
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