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Attractive and intuitive user interface

Ability to view data in real time 

Notifications allow for the possibility of the user 
being alerted of any connection errors, software 
errors, custom messages etc

User customisable "Event Triggers" notify the user 
when custom parameters have been met

Data is stored in the cloud

Software  is stored in the cloud and can be remotely 
accessed; It’s scalable and open source

Network Architecture User Interface

Egg Dimensions & Material

Waterproofing Method

Egg Sensors

Antenna Range

Battery Life

Gateway

SoftwareSoftware

Estimated Price per Egg

Length: 75mm, Diameter: 50mm. Shell made out of ABS plastic.

Mesh membrane and O ring for waterproofing. Acetone smoothing for ABS.

Temperature (±0.2°C), humidity (±2%RH) and rotational position (250dps). 

>400m. At least 140m requried to reach both enclosures at the Zoo.

Estimated >34 days with gyroscope deactivated.

Scalable (gateway can connect to multiple devices) and open source.

Average transmission time of 1057.75 ms from Transceiver to Software.Average transmission time of 1057.75 ms from Transceiver to Software.

~£92.31 (batch of 1) ~£41.11 (batch of 100).
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3D printed scalable modular egg designed using 
the Autodesk Fusion™ package allowing for fast 
prototyping capabilities

Custom PCB was designed using Autodesk Eagle to 
incorporate hardware

Wireless network designed using the LoRa 
protocol

Custom embedded software created to control  
egg functionality

Bespoke user interface designed for birdkeepers

The egg was designed for the Northen Rockhopper 
Penguin as this modular scalable design can be 
adapted for the Southern Cassowary 

IMPLEMENTATION

Northen Rockhopper 
PenguinSouthern Cassowary

BACKGROUND
Most species do very well, however there are some 
species (Southern Cassowary and the endangered 
Northen Rockhopper Penguin) that show signs of 
struggling whilst trying to successfully hatch 
chicks. 

DataData gathered will be used by zookeepers, 
researchers and conservationists to aid artificial 
incubation with the hope of increasing the birth 
rates of these animals. 

OBJECTIVES
Design a modular egg with realistic dimensions, 
look and feel, capable of withstanding animal 
habits.

Create a hardware solution to record surface 
temperature, humidity and egg movement.

The egg should last the full incubation period on 
battery. (~34 days for penguin)

TransmitTransmit data wirelessly from the egg to the 
cloud

Create software so birdkeepers can view and 
analyse data acquired by the smart egg

Wired proof of concept presented at RZSS 
"Vision for the Future of Conservation 
Education" in front of HRH Princess Anne

Interview carried out and aired by STV leading 
to national exposure

Featured on the HWU news page and social 
media

Live demonstration to Edinburgh Zoo staff Live demonstration to Edinburgh Zoo staff 
highlighting capabilities and potential future 
for the project

ACHIEVEMENTS

The PENGU project is a joint venture between Heriot Watt University students and Edinburgh Zoo. The project aims to develop a smart 
egg, capable of monitoring animal behaviour and interaction during their incubation period.

PENGU


