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Millimeter-wave (mmWave) radar sensing systems provide rich data sets of range, velocity and angle data,
but have typically been difficult to understand and challenging to implement. The team | work on is actively
developing different tools to help you do three things: discover more about mmWave, evaluate examples and
demos that show the capabilities of mmWave technology, and design your own solutions faster.

In this first installment, I'll review tools available in TI Resource Explorer, which is an organized repository of
device-specific documentation, labs and examples. With Tl Resource Explorer, you can quickly access tools and
load various software components onto your devices for fast demonstration and prototyping. You can also find Tl
Resource Explorer directly inside the Code Composer Studio™ integrated development environment.

Discover mmWave

After reading about mmWave technology, you may have wondered, “What can mmWave ‘see’? Can | use it

to measure X?” You'll find the answers to these questions in Experiments, shown in Figure 1. Experiments

are short tests that T| mmWave engineers performed using existing source-code packages to demonstrate the
sensing capabilities of mmWave in different scenarios, along with the methodology so that you can replicate TI's
results for your own proof of concepts and demonstrations. You can use Experiments to determine if your own
application is feasible.
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The experiments captured in these pages were created in order to document experiments that have been run by the TI
mmWave teamn to verify a variety of general use-cases that test mmWave sensors’ capability to sense objects under different
parameters and environments. In this section you will find summaries for each experiment that was run, as well as
explanations and methodologies to help you understand the testing conditions and recreate the experiments yourself.

Click on the experiment name bfiow to access each experiment.

Experiment Name Latest Update
Response of Radar to Rain 2017-09-21
Detecting Walls of Different Materials 2017-09-21
Detecting Quarters Using mmWave 2017-09-21

Figure 1. mmWave Experiments on Tl Resource Explorer include complete descriptions, including setup
and testing methodologies, so that you can easily reproduce the results
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The inaugural launch of this section of Tl Resource Explorer includes five experiments: detecting coins,
detecting walls (including glass), measuring height of objects, detecting very fine motions, and seeing objects
through rain. We will add more experiments in the future based on your feedback and questions in TI E2E™
Community forums.

Evaluate the Capabilities

Release v01.01.00.02 has dramatically simplified the TI| mmWave software development kit (SDK) installer,
shown in Figure 2. You can now install the mmWave SDK and all dependency packages in a single installer.
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Figure 2. The mmWave SDK installer for version v01.01.00.02 brings the installation of all dependent
packages into the main SDK installer

Tl cloud tools will automatically detect mmWave sensor evaluation modules (EVMs) shipped after October 2017
once you've plugged the EVM into a computer and opened Tl Resource Explorer. This automatic detection

will enable you to see a pre-filtered view of available Tl Resource Explorer offerings for a given device/EVM,
including labs, experiments and chirp database entries, and get started faster with the different resources Tl has
available to accelerate the evaluation process.

Using the Labs in TI Resource Explorer, shown in Figure 3, you can quickly and easily reproduce and bring up
different examples and demos using mmWave sensors. Each Lab contains a user’s guide, release notes and a
Code Composer Studio project ready for importing. If you access Tl Resource Explorer through Code Composer
Studio software directly, with a few clicks you can import and load a project into your environment without having
to juggle separate installers or mess with project environments. Just click, import, build and load onto your EVM
quickly.

2 Making mmWave Easier — Part 1 SSZT852 — DECEMBER 2017
Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


http://e2e.ti.com/support/sensor/mmwave_sensors/
http://e2e.ti.com/support/sensor/mmwave_sensors/
http://www.ti.com/tool/MMWAVE-SDK
http://dev.ti.com/tirex/#/?link=Software%2FmmWave%20Training%2FLabs
https://www.ti.com
https://www.ti.com/lit/pdf/SSZT852
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZT852&partnum=MSP-EXP430FR2311

13 TEXAS

INSTRUMENTS
www.ti.com
@ workspace_v7 Edit - T Resource Explorer - Code Composer Studio = u]
File Edit View Navigate Project Run Scripts Window Help
08, D S 0 A BB o [oa reees] | w8 |13
[ Project Explorer £ EE ¥ = O @ ResourceExplorer 12 =g
- e S A @ =
«
Labs [0 9 B (e .

> & Device Documentation

4 (& Software
2 E SimpleLink CC13x0 SDK - v:1.50.00.08
3 E SimpleLink MSP432P4 SDK - v:1.50.00.12
;B SimpleLin SDI 0.00.58 h h W L b
b Learn More through mmWave Labs
> (= SimpleLink SDK Plugins
s E:} C2000Ware - v+1.00.02.00
4 8, mmWave Training - v:1.43

» &2 Chirp Database

Welcome to the mmWave Labs Repository!

mmWave Labs are source code examples on how to get started with the mmWave Sensors. Each
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Figure 3. Using Code Composer Studio software simplifies importing and building mmWave Labs from
Tl Resource Explorer

Design Your Solution

The Chirp Database gives you options for multiple mmWave radio-frequency (RF) front-end chirp configurations
implemented for very specific applications and/or end equipments. The database is sortable on various fields
such as target device, range, velocity and range resolution. You can load the selected configuration directly into
the mmWave Sensing Estimator shown in Figure 4.

The Sensing Estimator’s most recent update (to v1.2 in preparation for the chirp database) improves readability
and ease of use. We've provided a diagram of a typical frequency-modulated continuous-wave (FMCW) radar
chirp for easier understanding of the highlighted parameters.

Prototype chirp designs rapidly with real-time feedback!
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Figure 4. The mmWave Sensing Estimator allows you to input system-level parameters such as distance
to targets, resolutions, etc., in order to validate whether an application is feasible and calculate the chirp
parameters
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mmWave is a new and powerful technology, but designing applications using mmWave radar sensors shouldn’t
be difficult. These Tl tools are designed to be leveraged at various points in your evaluation and development
cycle, to help speed time to market and make it easier to bring a solution from idea to prototype to production.

Additional Resources

* Learn more about mmWave on Tl Resource Explorer
* View the mmWave Training Series.
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