
Features
• Gesture recognition, based on ST's Time-of-Flight (ToF) technology:

– Hand tracking: accurate real-time position of the user hand in cartesian
coordinate system (X, Y, and Z)

– Tap and double tap
– Left and right swipe
– Level control
– Additional gestures may be enabled

• Ready to use solution allowing easy integration:
– Complete application example for STM32F401 microcontroller showing

the library integration in an MCU project and including the VL53L5CX
configuration and crosstalk calibration example

– Turnkey gesture library on several Arm® Cortex® microcontroller units
• Intuitive GUI to discover the gesture recognition:

– Multiple graphical widgets (gesture recognition, hand tracker, photo viewer,
slide show control, and more)

– Data logging function to replay and debug
• Benefits of gesture recognition, based on FlightSense technology:

– Full privacy, no image, no camera module
– Independent of target reflectance. Gesture recognition performs well even

when wearing gloves
– "All-in-one sensor" easy to integrate, and can be hidden behind a dark

cover glass
– Low power consumption and ease of integration in any architecture

Application
• Home appliances and home automation:

– Kitchen appliances (such as coffee machine, cooking plate, oven)
– Smart home (thermostats, control panels, and so on)
– Smart lighting

• Personal electronics:
– Laptops
– AR/VR headsets
– Tablets and smartphones
– Smart speakers

• Multiple other applications:
– Robotics (service and educational robots)
– Sanitary devices
– Vending machines
– Industrial robots
– Elevator call buttons
– Toys
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Description
Based on the VL53L5CX Time-of-Flight 8x8 multizone ranging sensor with wide field
of view, the STSW-IMG035 is a simple and robust gesture recognition solution. The
software includes a complete development ecosystem with ready-to-use example
code an intuitive GUI for reduced design times.

The VL53L5CX gesture recognition algorithms can detect multiple motions: tap,
double tap, left and right swipe, as well as level control.

The application can run on microcontrollers based on Cortex® M0+ and M4-based
microcontrollers, thanks to the libraries available in the package. The package
includes: the GUI executable, example code for the NUCLEO-F401RE board,
libraries for supported Cortex® cores, and an easy-to-read user manual.

To run the GUI, a VL53L5CX Nucleo expansion board (X-NUCLEO-53L5A1) is
required with a NUCLEO-F401RE Nucleo board. These two boards are also
available as a kit under P-NUCLEO-53L5A1. You can also use the breakout boards
(VL53L5CX-SATEL) connected to the STM32 Nucleo board as described in the
application note AN5717.

One major advantage of this gesture solution is that it provides full privacy thanks
to the VL53L5CX computing distance information (no image, no camera). The
performances are independent of target reflectance. The solution works even with
gloves or in low light conditions, unlike camera-based solutions.

The gesture recognition mode can be combined with the distance measurement
mode of the VL53L5CX sensor, allowing user detection and system activation use-
cases. The small size of the sensor makes it easy to integrate, and it can be hidden
behind a dark cover window.

Gesture recognition can be used to enhance numerous applications and end-
products. It perfectly fits to home appliances devices like coffee machines, cooking
plates or ovens. In public places, it could control vending machines, elevator call
buttons, and more. Personal electronics can also benefit from gesture recognition:
especially in smart speakers, laptops, tablets, or AR/VR headsets.

The VL53L5CX allows multi-zone distance measurements with up to 8x8 real time
native zones and a wide 63° diagonal field of view. Each zone of the sensor can
measure the distance to a target at up to 4 meters with a maximum frequency of
60 Hz. With ST’s patented histogram algorithms, the VL53L5CX is able to detect
multiple objects within the FoV and ensures immunity to cover glass crosstalk beyond
60 cm.
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https://www.st.com/en/imaging-and-photonics-solutions/vl53l5cx.html
https://www.st.com/en/evaluation-tools/x-nucleo-53l5a1.html
https://www.st.com/en/evaluation-tools/nucleo-f401re.html
https://www.st.com/en/evaluation-tools/p-nucleo-53l5a1.html
https://www.st.com/en/evaluation-tools/vl53l5cx-satel.html
https://www.st.com/content/st_com/en/search.html#q=AN5717-t=resources-page=1


Revision history

Table 1. Document revision history

Date Version Changes

07-Apr-2022 1 Initial release
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IMPORTANT NOTICE – READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2022 STMicroelectronics – All rights reserved
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