
Application brief

3D in-cabin sensing
Using the 3D Time-of-Flight imager IRS1125A

With increasing degrees of automated driving, the driver is more and more released from 
the original driving tasks and becomes a passenger. As such the car turns into a living 
place with completely new interior concepts to offer entertainment and possibilities to  
work or relax. How to support such new HMI concepts? How to ensure high passive safety 
standards for changing seat positions? The solution is an intelligent car that knows 
what’s happening inside. A Time-of-Flight (ToF) camera is the best option for an in-cabin 
camera. It provides the most robust 3D data of the interior environment: highly accurate 
depth data in each pixel and simultaneously a sunlight independent amplitude picture. 

The reliable 3D ToF data can be used to support many use-cases:
Enhanced comfort
›› Gesture control and finger tracking

›› Dedicated search lights or functions depending on body pose and movement

›› Passenger classification for automatic setting of pre-defined preferences

›› Recommendation on optimized mirror or seat position

Enhanced occupant safety
›› Passenger detection and seat allocation

›› Fastened seat belt detection

›› Smart airbag: adapt pressure or switch-off depending on situation
–– Head position to airbag (e.g. changing seat positions such as lean back position 
during autonomous driving modes)

–– Rear-facing baby seat
–– Object on seat or carried by passenger

›› Driver out of position; driver distraction; hands on steering wheel detection

›› Rear seat detection: “Forgotten child and/or pet”

Reach out for the REAL3™ image sensor IRS1125A, a highly flexible ToF single-chip im-
ager with CIF resolution (352 x 288 pixels) tailored for automotive applications – part of 
Infineon’s broad sensor portfolio XENSIV™.

The Infineon ToF solution based on 
IRS1125A provides
›› Best performance in strong sunlight 
conditions with minimum amount of 
active light

–– ToF-optimized CMOS process
–– Patented Suppression of Back-
ground Illumination (SBI) circuitry 
in every pixel

–– Support of highly modulated 
infrared light

–– Independent data streams for 
brightness and distance

›› Small form factor and monocular 
system architecture

–– Highly integrated single-chip
–– No mechanical baseline
–– No risk of de-calibration over 
lifetime

›› Reliable mass production
–– Standard soldering process: 
optical BGA package without need 
of underfiller material

–– AEC-Q100 grade 2 qualified
–– Fast and easy once-in-a-lifetime 
camera calibration
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In addition to the use-case optimized ToF camera, application 
software is key for functionality, performance and user expe-
rience. Gestoos, an independent software partner, is a leading 
provider of gesture detection & human behavior recognition 
technology. The company’s core technology is a Computer Vision 
based Artificial Intelligence solution that detects, understands 
and responds to natural human behavior. From explicit hand ges-
tures to implicit expressions and movements, Gestoos’ patented 
technology enables high precision tracking of shapes, objects and 
movements. Gestoos’ embedded solutions are hardware agnostic 
and available for multiple industries.

Whether for today’s cars or tomorrow’s level 5 autonomous 
vehicles, Gestoos’ ability to precisely track and detect any com-
bination of shape plus movement enables the creation of new, 
enhanced multimodal user experiences. Users can interact 
naturally with any device, software solution or application either 
proactively by the user or reactively through cabin and occupant 
monitoring. Automotive applications are many including: driver 
and passenger monitoring for increased safety, much improved 
infotainment ergonomics, enriched content interaction and be-
havior understanding – all of which will be increasingly important 
in upcoming autonomous vehicles.

Gestoos artificial intelligence for automotive uses shape and object recognition to detect human gestures and behaviors in 
context. Used in combination with voice assistance and other multimodal interactions, Gestoos software provide solutions for 

the following use cases and applications:

Gestoos’ unique features
Gestoos provides gesture control and passenger detection simultaneously for every person in the car.  Technology benefits include lower 
CPU requirements, higher flexibility, no connectivity requirements and on-device incremental learning. Solutions are available for multi-
ple software platforms (Linux, Android, Windows and Mac OS) and camera technologies (depth/RGB/IR).
For more information visit gestoos.com or contact us at info@gestoos.com 

Infotainment interaction
Gestoos allows drivers and passengers to 
interact freely using air-gestures con-
necting each gesture with a command 
to the main infotainment system as well 
as the backseat system. It provides easy 
multi-user, touch-free interaction with the 
infotainment system, which is less dis-
tracting to the driver and more comfort-
able for the other passengers in the car.

Driver awareness
Gestoos’ in-car environment detection solu-
tion keeps track of driver’s attention on the 
street. Gestoos can detect driver careless-
ness or signs of drowsiness. By keeping track 
of the position of the head of the driver, the 
system can warn the driver to keep an eye 
on the road or take a rest. Knowing the driv-
er status can be key for transitioning control 
from car to driver. (upcoming release).

Passenger monitoring
Gestoos’ driver monitoring solution 
detects the existence of both driver and 
passengers and can monitor for specific 
activities or behaviors. Automatically ad-
just vehicle climate control systems and 
seat configuration according to passenger 
size and location. Help avoid accidents of 
children or pets through Gestoos’ detec-
tion and understanding of car occupants. 

Published by 
Infineon Technologies AG
81726 Munich, Germany

© 2018 Infineon Technologies AG.
All Rights Reserved.

Order Number: B142-I0747-V1-7600-EU-EC-P
Date: 12 / 2018

Please note!
THIS DOCUMENT IS FOR INFORMATION PURPOSES ONLY AND 
ANY INFORMATION GIVEN HEREIN SHALL IN NO EVENT BE  
REGARDED AS A WARRANTY, GUARANTEE OR DESCRIPTION OF 
ANY FUNCTIONALITY, CONDITIONS AND/OR QUALITY OF OUR 
PRODUCTS OR ANY SUITABILITY FOR A PARTICULAR PURPOSE. 
WITH REGARD TO THE TECHNICAL SPECIFICATIONS OF OUR 
PRODUCTS, WE KINDLY ASK YOU TO REFER TO THE RELEVANT 
PRODUCT DATA SHEETS PROVIDED BY US. OUR CUSTOMERS AND 
THEIR TECHNICAL DEPARTMENTS ARE REQUIRED TO EVALUATE  
THE SUITABILITY OF OUR PRODUCTS FOR THE INTENDED  
APPLICATION.

WE RESERVE THE RIGHT TO CHANGE THIS DOCUMENT AND/OR 
THE INFORMATION GIVEN HEREIN AT ANY TIME.

Additional information
For further information on technologies, our products, the  
application of our products, delivery terms and conditions  
and/or prices, please contact your nearest Infineon Technologies  
office (www.infineon.com).

Warnings
Due to technical requirements, our products may contain  
dangerous substances. For information on the types in question, 
please contact your nearest Infineon Technologies office. 

Except as otherwise explicitly approved by us in a written  
document signed by authorized representatives of Infineon  
Technologies, our products may not be used in any life-
endangering applications, including but not limited to medical, 
nuclear, military, life-critical or any other applications where a 
failure of the product or any consequences of the use thereof  
can result in personal injury.


