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TOoF sensors
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1 What is Gesture Recognition?

2 Why use Gesture Recognition?

3 What is available?

life.augmented



What is Gesture Recognition?




Human-Machine Interaction I

Touch _ Voice
Motion



% The principle

Natural human interaction enabler
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Hand movements Sensor Computer commands




of-Flight technology I

Time




Stepl: Hand tracking

B ' EwokMZ - Hand Tracking = 0

m using the ST Gesture_EVK 7
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Step 2: Gesture recognition

B3 EwokMZ - Hand Tracking = O X B EwokMZ - Gesture Detection = O X

Try a new Gesture ... Level Control

Wave

your hand!
[
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"—l using the ST Gesture_ EVK 8
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Step 3: Application Control
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Why use Gesture Recognition?




Enhance your devices

User-friendly

Touchless interface
to avoid spreading
germs

Control your

M devices when you

% cannot touch it with
" your hands

I\-

What’s yours?

Entertainment

Playful solution for Protection distance [
human-like from hot, cold and g
interaction sharp items




Unlimited markets

8 = ® OO % e

User-friendly

Thermostats Switch Service robots ~ Smart speakers / Laptops Tablets Smartphones AR/VR
assistants
. l {3
Hygiene (— ||
Digital Signage Sanitary Elevators Vending machines ATMs
- QC =
Safety L N
Kitchen appliances Industrial robots Production lines
Entertainment :s’!. m
Toy robots Gaming

‘,l Personal Electronics, Home Appliances, Industrial Systems, Robots & Toys + MANY MORE... 12
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SW/Q Application example

Interface control

Present your slideshow
hands-free even with multiple
presenters

Browse through your
multimedia album
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| EwokMZ - Hand Tracking

Home appliance

Adjust the stovetop

temperature without touching
the hot surface
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Application example

# | EwokMZ - Hand Tracking
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Seamless interaction

Human to machine interactions
that feel real and enjoyable
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Application example
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STGMQ Application example

Smart home

Quickly interact with the
thermostat interface

K,’ 16
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A Application example

Gesture

Beverage dispenser

Contactless interface to avoid
spreading germs

___________________________
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SEW/% And many more...I

)
‘1)
We are continuously working on
new use-cases & demos!
There is more to come...
v
J

% What’s yours? -

‘,’ 18
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What is available today?




VL53L5CX at a Glance

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

Highlights Package size : 6.4 x 3.0 x 1.5 mm

Square FoV : 45° x 45° (63° diagonal)
Multi-zone (8x8)

‘l Histo
o B Ll

= Parallel multizone ranging output:

= 4x4 or 8x8 zones separate regions of interest
=  Wide FoV: 45° x 45° (63° diagonal)

—

A

_:;\_é?

= Upto400cm ranging

= Multi-target detection and distance measurement in

Max Distance measurement 4 meters
each zone
L Close distance linearity >2cm
» 60 Hz (4x4 zones) frame rate capability
= Immunity to cover glass cross-talk beyond 60cm :?geﬂ‘g:la”)ce Lnderambient (1;J;m)
ux

Multi-target detection

Object (Histogram)
detected

_______________________________________________ Crosstalk / Immunity >60cm
HIStOgram E— threshold \ I Smudge immunity <60cm: Smudge compensation
I IIIIIIII IIIIIIIII D G o ——_ 95mA (continuous ranging)
"l Xealk Bins 13-14-15 P 1.3mA in Low power mode bo

Smudge

Yes, in each zone
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Hardware and software bricks for easy integration

Software Firmware
GUI Gesture EVK for STM32 MCU

[ main.c 52 [£] gestures example.c [n| apps_layer_utils.h

/* Initialize all configured peripherals */
2 MX_GPIO_Init();

212
213 MX_T2C1_TInit();
MX_USART2_UART_Init();
UartComm_Start(); n-

All-in-one package

Hardware
ToF, X- NUCLEO, STM32

21




Gesture Software STSW-IMG035 EVK

Evaluate the potential of Gesture Recognition with the user-interface STSW-IMG035 EVK

& data logging lets developers record and
replay sequences for debugging ‘W Gesture EVK

Version 1.0.0

B’ EwokMZ - G D - o X
e psebasion B¢ user manual | |[B? Gesture EVK Release notes
LEFT SWIPE Level Control

Com port

€' COM4 - USB Serial Device (COM4)

) EwokMZ: Hand Track - o X . . Sensor driver
it KtalkCalibration
Curves plot
-
247

. Preset
- \ Gesture Detection =
Circular Level Control
Hand Tracking

Mouse Control

Photo Viewer Control

/ Shide Show Control npz ~ | 0 sec
o~ Cooking Plat Data display Flip / rotate  Colorscale Camera FoV alignment
cokin ate
Data display ~ Flip [rotate Colorscale Camera FoV alignment g
o v : Connect new sensor P2l 10e0 v
hand_map v _— Basic v t Slide Show control e o Basic -

o8, <00 Medium -~
@& O @ <OF < e A | &P

oNgS oS .

r Previous Next SlideShow Play Media  Exit @
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https://www.st.com/en/product/stsw-img035

Gesture Firmware STSW-IMGO035

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

Example code
[€] main.c 52 [£] gestures_example.c apps_layer_utils.h

» For STM32F401RE microcontroller;: STSW-IMG035_F401 211 /% Initialize all configured peripherals */

212 MX_GPIO Init();

. . 213 |"'L'7(_I2C1_I 'tL'::Ij.
Libraries 214 .-m_USARTEEﬂRT_Init( '
. For MO+ ARM Cortex: STSW-IMG035_MOp UartConn_Start();

* For M4 ARM Cortex: STSW-IMG035_M4

* New libraries in development to cover other ST MCU
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https://www.st.com/en/product/stsw-img035

Gesture Hardware
Multi-Zone FlightSense ™ ToF benefits

Cost effective Low power consumption Low processing complexity

v Inexpensive sensor, system v' Low power ToF compared to v Light data flow unlike radar &
architecture, and development other technology camera
v Short timeframe easy to v Light gesture algorithm can v General purpose MCU already
integrate, all-in-one solution be run on low power MCU embedded in most architecture
# Radar

Independent

v" No image only multiple
distance measurement

v" Not subject to external factors:
target color, shape & size

# Traditional Infra-Red

1S77 For VL53L5CX 24

life.augmented



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

Lys
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VL53L5CX sensor

VL53L5CX Expansion board

Pack: VL53L5CX Nucleo™
Expansion board + STM32F401
NUCLEO

VL53L5CX
Breakout boards

Commercial Product

(= Order Code)

VL53L5CXV0GC/1

X-NUCLEO-53L5A1/

P-NUCLEO-53L5A1/

VL53L5CX-SATEL/1

Gesture Hardware
VL53L5CX ecosystem

Comments

Delivery in T&R
MOQ: 3.6ku
With protective liner

To go along with STM32F401 Nucleo
board.

Comes with cover-glass holder, cover-
window sample, 3x spacers

X-NUCLEO-53L5A1 expansion board
delivered together with STM32F401
NUCLEO board

2x Breakout boards delivered
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https://st.com/VL53L5CX

Gesture Hardware Roadmap

Gesture
— complexity
&
Field--view + Es + ‘
Multi-zone
Hisl‘:fglrlam

MultiObject detection

« Hand tracking
» Tap/Double-tap

Perf. Under Ambient VL53L5CX « Level control
' (>100cm) New in Mass-Production « Right/Left swipe
@ «  Hand tracking « Up/Down swipe

Tap/Double-tap
Level control
Right/Left swipe

Low Power Mode

;
L
s

Close distance
Linearity

VL6180V1

Currently in Mass-Production

- Tap

"l ° Left/Rig ht SWipe (two sensors required) 26
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STGesture™ summary

Leader on Direct ToF Turnkey gesture solution Many benefits

Graphic User + Example code Evaluation
& Libraries boards

% Privacy

Simple o2
Q Intuitive )
' Robust QQ

I S t Interface

Continuous improvement
@ Gesture Hardware Simplified Roadmap I D m P, ’a '%
- ~ 3I

mplexity .
‘; 2 p. Laptops Gaming  Service robots Switch Sanitary  Production lines

g onC
- Tap/Double-tap
X VL53L5CX + Level control sﬁ -
. New in Mass-Producticn * Right'Left swipe
« Handtracki +  UpDown swipe : "

i

H

5 @ E
FIET I -
risfl. U imie

H

veetsavt ATMs AR/VR Toy robots

Industrial robots Kitchen appliances Elevators

Y "
7] % @

Smart speakers /
assistants

« Tap
Lyr + LeRRIght SWIDE (owo mors et

Lys
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Vending machines Tablets Digital Signage Thermostats 27

Sanitary




Our technology
starts with You

Find out more at www.st.com/VL53L5CX

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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