
PET DETECTION
USING RASPBERRY PI
SUPERVISED BY:
PROF. DR. CHRISTIAN BAUN,

FRANKFURT UNIVERSITY OFAPPLIED SCIENCES Group-3

Shikha Singh (1421659)

Sushil Koirala (1421387)

Naga Venkata Sai Kumar Vadlani (1417605)

Vikrant Shah (1411054)

Zaghman Saghir (1411960)



Content

● Introduction

● System Architecture  

● K3S Kubernetes Cluster

● Model Training

● Docker and MinIO

● Backend and Frontend UI

● Demonstration



Introduction

• An edge computing solution has been developed to identify the presence of pets at 

the sensor node.

• This system proposes Raspberry Pi for model implementation, Cameras for 

capturing  images, and  YOLO  v5s  for testing  and training  of the objections 

detection model.



System Architecture



K3S Kubernetes Cluster
For the Raspberry pi cluster, a lightweight Kubernetes distribution k3S is used.

1. Lightweight Kubernetes Distribution: K3s is an open-source, lightweight Kubernetes distribution designed for edge computing and resource-constrained 

environments.

2. Simplified Operations: K3s offers simplified operations with reduced resource requirements, making it easier to deploy and manage Kubernetes clusters.

3. Essential Features: Despite its lightweight nature, K3s retains essential features such as container orchestration, automatic scaling, load balancing, Helm 

charts support, and a built-in service mesh (Traefik).

4. Use Cases: K3s is well-suited for edge computing, Internet of Things (IoT) deployments, and environments with limited resources, where efficiency and 

performance are critical.

5. Active Community and Future Developments: K3s benefits from an active community and enjoys ongoing development, ensuring a vibrant ecosystem with 

regular updates, improvements, and community-driven enhancements.



K3S Kubernetes Cluster



K3S Kubernetes Cluster

u To install K3S the following command must be executed on the master node:

curl sfL https://get.k3s.io | K3S_KUBECONFIG_MODE="644" sh -s –

u With this token, k3S can be installed on worker nodes bythe following command:

curl sfL https://get.k3s.io |K3S_TOKEN="<TOKEN>" 
K3S_URL="https://<master_node_ip>:6443" sh -



K3S Kubernetes Cluster
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Model Training

u Trained the YOLO v5s model using  dataset using google Collab.

u We used the datasets for dogs and cats to transfer train the model.

u 2k+ images were used.

u A total of 20 epochs were run for the training purpose.



Model Training



Model Training



Model Training

By examining the confusion 

matrix, we can observe that the 

model has made accurate 

predictions in most cases, with 

only a few minor errors.



Docker as Runtime

Ø Installing docker runtime on each node.

Ø Setting the k3s on the master using docker as  runtime instead of contained.

Ø Setting the worker nodes 

Ø Enabling the kubectl for ease of use 



MinIO deployment

u Using MinIO for resilience, scalability features 

u Efficient for Object detection software 

u Availability of RESTful API suited for Kubernetes clusters 

u Single Node Single Drive v/s Multi Node Multi Drive 

u Investigated use of Hazelcast for synchronization 

u Enabled as a service for UI Edge Node usage 

u Use of Persistent Volume claims 



MinIO deployment



FRONTEND

u HTML, CSS, JavaScript and ReactJS:

● HTML (Hypertext Markup Language) is used to structure the content of web 
pages.

● CSS (Cascading Style Sheets) is used to define the appearance and layout of
web pages.

● JavaScript is a client-side scripting language that can be used to add 
interactivity and dynamic behavior to web pages.



RESULTS



DEMONSTRATION



Thank you!!
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