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Humanoiden Roboter
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Staubsauger &Co

RoboRock
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Transport
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Roboter im Einsatz heute
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Roboter, welche heute
entwickelt werden



Emotionale Roboter

Ameca (Engineered Arts)

Enchanted Tools



Ferngesteuerte Roboter

Roboy, Devantro

RobotX Event 2024, ETH



Autonome Mobile Manipulatoren

NEURA Robotics (MIPA)



Lio, F&P Robotics

ICRA 2024, Yokohama 

Autonome Mobile Manipulatoren



Bei genaueren Zuschauen (bzw. zugreifen)

Zurich, November 2024, 
UniTree G1 Humanoid

• Warum bewegt er sich nicht zu meiner 
Hand?

• Wird er Objekte greifen und zu mir 
bringen können?

• Kann es neue Sachen oder 
Handlungen lernen?

• Ist er für mich sicher? 



Künstliche Intelligenz heute
Autonomes FahrenBilderkennung

Textbearbeitung



Auch KI lösst noch nicht alle Probleme 

Source: https://techhq.com/2023/03/data-center-energy-usage-chatgpt

Source: ARK Investment Management LLC, “AI and Compute.” OpenAI, https://arkinv.st/2ZOH2Rr.

https://arkinv.st/2ZOH2Rr


• Umgebung Robust und schnell genug erkennen

“Kognitive” Intelligenz und Flexibiltät 

Aber wir sind auf einem guten Weg!

• Mit Menschen Kommunizieren

• Schnell lernen

• Mit Fehlern umgehen 
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Lernen von den Besten

Rodney Brooks: hat 
den ersten

autonomen
Nutzroboter auf den 

Markt gebracht
(iRobot; Roomba)



Unsere Technologie000
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Abstract

Depth estimation is an important task in many robotic

applications. It is necessary to understand and navigate an

environment and to interact with objects. Different active

and passive sensing solutions can be used for depth esti-

mation, with different tradeoffs in accuracy, range, latency,

dealing with challenging light conditions, power efficiency

and price. Event-based dynamic vision sensors (DVS) are

particularly well-suited for situations in which low latency

and low power vision are needed, e.g. on a fast mobile

robot. In this work, we present an event-based depth esti-

mation method with a single DVSusing a novel depth from

motion algorithm targeting neuromorphic hardware. The

system first computes the optical flow on the neuromorphic

chip and then computes thedepth by combining optical flow

with the camera velocity. The method assumes only trans-

lational motion and it successfully reconstructs the depth

from the measured flow. The method can achieve very low

latency (500µs) while maintaining a small network dimen-

sion, allowing for better scalability. Wetested thealgorithm

on Intel’s neuromorphic research chip Loihi 2.

1. Introduction

Depth estimation is an important task in many robotics

applications. It is necessary to estimate distances to ob-

jects in an environment and is an important component

of the problem of simultaneous localization and mapping

(SLAM). Different visual methods for depth estimation in-

clude active sensing using lasers (lidar), or structured light

setups, passive sensing using multi-view geometry (stereo)

or monocular camera solutions using depth-from motion

or parallax, or deep neural networks trained on annotated

image-depth datasets. All methodshavetheir pros- and con-

tras, but the camera based solutions often win due to their

simplicity, low cost and applicability both in indoor and out-

door settings. However, in challenging scenarios, camera-

based solutions may fail. For instance, fast motions often

Figure1. Depth measurementsover a4 secondsperiod reprojected

in 3D space.

cause motion blur in the images, making depth estimation

harder. The fixed sampling rate of the cameras also makes

them less suited for latency-critical applications. Further-

more, they often fail to produce good images in low light

conditions and havea relatively low dynamic range. Event-

based dynamic vision sensors, on the contrary, deal well

with these scenarios [12], we thus propose a novel method

to efficiently compute depth from a moving event-based

camera using neuromorphic hardware.

Event cameras are bio-inspired vision sensors that fea-

ture asynchronous pixels. They do not work at a fixed

sampling rate like conventional cameras. Instead, every

pixel independently detects brightness changes. When abig

enough changeisdetected, an event istriggered and sent out

to the computer. Each event carries the address of the pixel

it was emitted from. The DVS output then consists of an

eventsstream, representing brightness changes. Thisoutput

is sparse and informative, offering several advantages over

traditional cameras: Event cameras offer lower power con-

sumption, low latency, and high dynamic range. These are

all important characteristics for robotics applications.

Conventional image processing techniques cannot be

easily used on event data, since there are no images or
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Erste Schritte: Integrierung von Computer 
Sehen in die Steuerung



Unser Ziel

Mobile robots Mobile manipulation 



Projekte betr. Technologisierung / Robotics 
in der Hotellerie 

Einsatz von Roboter - Entlastung oder Konkurrenz?                  
Dr. Nicole Gerber & Prof. Dr. Yulia Sandamirskaya 19

Kompetenzgruppe Hospitality & Service Management

https://www.zhaw.ch/de/lsfm/institute-zentren/ifm/ueber-uns/hospitality-service-management/newsletter


Enabling embodied AI for 
assitive robotics

User studies 

Neuromorphic 
technology 
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