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What is Gesture Recognition?
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Human-Machine Interaction

Motion
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The principle

Computer commandsHand movements Sensor

Natural human interaction enabler



Time-of-Flight technology
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Time-of-Flight

sensor



Step1: Hand tracking
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using the ST Gesture_EVK



Step 2: Gesture recognition
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using the ST Gesture_EVK



Step 3: Application Control
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using the ST Gesture_EVK



Why use Gesture Recognition?



User-friendly

Control your 

devices when you 

cannot touch it with 

your hands

Hygiene

Touchless interface 

to avoid spreading 

germs

Entertainment

Playful solution for 

human-like 

interaction

Safety

Protection distance 

from hot, cold and 

sharp items

What’s yours?

Enhance your devices



Unlimited markets

12Personal Electronics, Home Appliances, Industrial Systems, Robots & Toys

Safety

Kitchen appliances Industrial robots Production lines

User-friendly
AR/VRSmartphonesThermostats Service robotsSwitch Smart speakers / 

assistants

TabletsLaptops

+  MANY MORE…

Hygiene

Elevators ATMsSanitary Vending machinesDigital Signage

Entertainment

Toy robots Gaming



Application example
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Present your slideshow

hands-free even with multiple 

presenters

Browse through your 

multimedia album

Interface control



Application example
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Adjust the stovetop 

temperature without touching 

the hot surface

Home appliance



Application example

15

Human to machine interactions 

that feel real and enjoyable

Seamless interaction



Application example
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Quickly interact with the 

thermostat interface

Smart home



Application example
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Contactless interface to avoid 

spreading germs

Beverage dispenser



And many more…
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We are continuously working on

new use-cases & demos!

There is more to come…

What’s yours?



What is available today?



VL53L5CX at a Glance

▪ Parallel multizone ranging output:

▪ 4x4 or 8x8 zones separate regions of interest 

▪ Wide FoV: 45° x 45° (63° diagonal)

▪ Up to 400 cm ranging

▪ Multi-target detection and distance measurement in 

each zone

▪ 60 Hz (4x4 zones) frame rate capability

▪ Immunity to cover glass cross-talk beyond 60cm

Highlights 

First Multi-zone (64 zones) Time-of-Flight ranging sensor

Package size : 6.4 x 3.0 x 1.5 mm

Square FoV : 45° x 45° (63° diagonal)

Multi-zone (8x8)
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Max Distance measurement 4 meters

Close distance linearity >2cm

Performance under ambient 

light (5klux)

+++

(170cm)

Multi-target detection 

(Histogram) 
Yes, in each zone

Crosstalk / 

Smudge immunity

Immunity >60cm 

<60cm: Smudge compensation

Power Consumption
95mA (continuous ranging)

1.3mA in Low power mode

Object 

detected

Bins 13-14-15 

Histogram
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All-in-one package

Software

GUI Gesture EVK + +Firmware

for STM32 MCU

Hardware

ToF, X- NUCLEO, STM32

Hardware and software bricks for easy integration



Gesture Software STSW-IMG035_EVK
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& data logging lets developers record and 

replay sequences for debugging

https://www.st.com/en/product/stsw-img035

Evaluate the potential of Gesture Recognition with the user-interface STSW-IMG035_EVK

https://www.st.com/en/product/stsw-img035


Gesture Firmware STSW-IMG035

23

Example code

• For STM32F401RE microcontroller: STSW-IMG035_F401

Libraries

• For M0+ ARM Cortex: STSW-IMG035_M0p

• For M4 ARM Cortex: STSW-IMG035_M4

• New libraries in development to cover other ST MCU

https://www.st.com/en/product/stsw-img035

Develop your own application with ready-to-use example code and libraries 

https://www.st.com/en/product/stsw-img035


Gesture Hardware
Multi-Zone FlightSense™ ToF benefits
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✓ Inexpensive sensor, system 

architecture, and development

✓ Short timeframe easy to 

integrate, all-in-one solution

Cost effective

✓ Low power ToF compared to 

other technology

✓ Light gesture algorithm can 

be run on low power MCU

Low power consumption

✓ No image only multiple 

distance measurement

Privacy

✓ Not subject to external factors: 

target color, shape & size

Independent

✓ Light data flow unlike radar & 

camera

✓ General purpose MCU already 

embedded in most architecture

Low processing complexity

For VL53L5CX

≠ Traditional Infra-Red

≠ Radar

≠ Camera
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Item Picture
Commercial Product

(= Order Code)
Comments

VL53L5CX sensor VL53L5CXV0GC/1
Delivery in T&R

MOQ: 3.6ku
With protective liner

VL53L5CX Expansion board X-NUCLEO-53L5A1/

To go along with STM32F401 Nucleo

board.

Comes with cover-glass holder,  cover-

window sample, 3x spacers

Pack: VL53L5CX Nucleo™

Expansion board + STM32F401 

NUCLEO

P-NUCLEO-53L5A1/
X-NUCLEO-53L5A1 expansion board 

delivered together with STM32F401 

NUCLEO board

VL53L5CX
Breakout boards

VL53L5CX-SATEL/1 2x Breakout boards delivered

Gesture Hardware
VL53L5CX ecosystem

Go to st.com/VL53L5CX or contact your usual distributor

https://st.com/VL53L5CX


Multi-zone

Perf. Under Ambient

(>100cm)

Close distance

Linearity

Field-of-view

Histogram

MultiObject detection

Low Power Mode
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VL6180V1
Currently in Mass-Production

• Tap

• Left/Right swipe (two sensors required)

Gesture 

complexity

VL53L5CX
New in Mass-Production

• Hand tracking

• Tap/Double-tap

• Level control

• Right/Left swipe

VL53Lxxxx
Coming-soon

• Hand tracking

• Tap/Double-tap

• Level control

• Right/Left swipe

• Up/Down swipe

• More gestures

• More gestures

• More gestures

• More gestures

+ + + +

Gesture Hardware Roadmap



27

STGesture™ summary

= 1st

Leader on Direct ToF

Unlimited markets & applications

Turnkey gesture solution

Graphic User 

Interface

Evaluation 

boards

Example code 

& Libraries

Many benefits

Privacy

Robust

Simple

Intuitive

Continuous improvement
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