
Smart & Maintenance-Free Sensing
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ZED: Zero Energy Development
● Startup TU-Delft

● Ultra low-power sensing

○ Energy harvesting

○ Extreme environments

Wireless ScalableBatteryless
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Business
● knowledge transfer-based company

● Staying connected with TU-Delft

● Springboard of innovation

● Our mission
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Switch paper
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http://www.youtube.com/watch?v=Kh3SOZj6TEc


New Ultra Low Power MAC-Protocol
• Large amount of transmissions within a small area

• Event based energy harvesting

• 250µ Joule

• Transmit only once
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Ultra Low Power MAC-Protocol
• ALOHA
• 1-CSMA
• np-CSMA
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Ultra Low Power MAC-Protocol
• Fully passive

• RF-Information harvesting

• Synchronises packet transmissions

• Differentiates based on distance
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Ultra Low Power MAC-Protocol
New MAC ALOHA 1-CSMA np-CSMA
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Ultra Low Power MAC-Protocol

New MACALOHA1-CSMA np-CSMA
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Airbus
ZED Won the Airbus Fly Your Ideas Competition
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Wind sensors

• The Problem: 

CAUTION

This Device may try to kill you

“...the left and right angle of 

attack

values deviated by 59°” [1]

[1] Aircraft Accident Investigation Bureau Interim Report, Ethiopian Civil Aviation Authority, Ministry of Transport (Ethiopia), 2020
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Problem Setup
1. Reliability

a. Simultaneous measurement (Independence)
b. Self Powered (Energy Harvesting)
c. Range 
d. Accuracy

2. Form factor
a. Size
b. Cost
c. Computational simplicity (on low power MCU) 
d. Low-power radio communication

Can we design a reliable small sized sensor that can independently measure AoA 

and wind speed and thus increase safety of flights?
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The Solution: Hermes
• Hermes: Wind energy harvesting wireless 

system for sensing angle of attack and wind 
speed

• Empirical model of sensing by 
characterization of voltage generated by of
piezo films. 

• Utilize aeroelastic flutter to harvest energy 
and simultaneously sense.
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Energy Harvesting Sensing
• Patented technology with 

our own NSR Algorithm to 
simultaneously measure 
Angle of Attack and Wind 
Speed

• Working on further 
refining the technology to 
make it robust and start
field trials

An Energy 

Harvesting 

Sensor using 

Flutter!
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The falcon project
A miniaturized, ultra low weight sensor node to track birds

• Weight  - as low as 8g

• Energy harvesting using solar cells

• LoRa based communication using

Things Network

• Low power GPS and IMU including
accelerometer, gyroscope and barometer
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Experiment

Peregrines at TU Delft
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Peregrines at ASML

https://asml.peregrines.nl/
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Space IoT

Satellite based messaging system

• Space IoT - a game changer for the 
future of IoT

• Global network coverage using 
satellite communication

• Millions of IoT nodes and gateways 
directly anywhere on Earth –
cities/villages, mountains, oceans, 
forests – at the same time
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Space IoT

Transceiver on the satellite

Sensor node on ground

• Emergencies such as earthquakes, cyclones, and 
tsunamis -> payload on satellite alerts multiple sensor 
nodes carried by fishermen, soldiers, or mountaineers.

• Rescue operations – Sensor nodes can send messages 
including information about their location to the 
satellite directly using           
(i)  Android mobile (over Bluetooth/WiFi)                                                                
(ii) USB Keypads

• Miniaturized low power modules with two way 
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Reach Out
Dr. Venkatesha Prasad

R.R.VenkateshaPrasad@ZED-IoT.com

(+31) 6-29268628

linkedin.com/in/rvprasad/

Ir. Niels Hokke

N.H.Hokke@ZED-IoT.com

(+31) 6-21350165

linkedin.com/in/niels-hokke
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Are you ready to be amaZED?
Join the batteryless revolution!
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