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• Demographic changes

• Burden to care personnel and facilities

• Damage to autonomy, self-esteem and spirit

• Ambient-assisted living (AAL) and sensors

• Video-based technology

• The most directed and natural way to record events 

• Provide richer information

• Easy to interpret by unauthorized viewers and privacy 
issues
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Research project: Context recognition for the application
of visual privacy

• Balance between privacy-intelligibility in video

• Can we find a method to make the balance? Understand what is happening and 

preserve privacy

• Previous work and privacy-by-context

• Level-based visualisation, selected according to the context

• Privacy is subjective



Research project: Context recognition for the application 
of visual privacy

3Introduction

• Estimate the variables automatically to be used along with preferences for different visualisation

• Extract rich information from the context to empower people to adapt privacy

• Computer vision algorithms for continuous estimation of the context

• context can be defined by variables: Appearance, Activity, Event, Place, ...



Appearance Detection

• Serious concerns about person appearance recorded in a video

• Appearance detection can be interpreted as nudity detection in the 
context of AAL

• Skin Detection plays a crucial role in nudity detection

• Estimate the degree of nudity 
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1- Dataset
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CNN Block

DWCNN Block

Bottleneck

Feature Interaction

Up Sampling

Attention Block

2- Architecture
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3- Training



8Appearance in AAL

4- Nudity Recognition



9Nudity Level



• Millions of 65 and older people, fall each year at least once

• Smart devices and sensors are used to assist independent living

• In AAL environments, mobile robots can play a crucial role

10Fall Detection



Fall Detection Approaches

• Wearables:
• Pros:  generally accurate and reliable, privacy preserving

• Cons: should be worn all the time

• Video-based:
• Pros: non invasive, passive monitoring

• Cons: privacy concerns, exposure to cameras’ sight 

11Fall Detection



One Potential Solution: Assistive Mobile Robots

Growing interest in assistive robots for monitoring 

and aiding older people in AAL environments

Advantages:

• Covers all areas

• Possible processing on the edge for privacy

12Assistive Mobile Robots



1st Secondment at Maynooth University

• Fall Detection using Privacy-preserving Edge-AI Luxonis OAK-D Camera

• A promising approach to privacy-preserving image processing since it allows for 
local processing of data

• Only high-level information is transmitted across the network

• Relatively powerful considering size and price

13Edge-AI Device



• Not only accuracy is highly critical, but also needs to quickly detect a fallen person

• Although more affordable, limitations in terms of computational resource

• A single device may be responsible for managing multiple concurrent tasks

14Challenges

Speed

Accuracy



Steps for the reliable method:

1. Selection of the Backbone Network and Pre-Trained Model

2. Transfer Learning for Fallen Person Detection

3. Knowledge Distillation for Efficiency Improvement

4. Deploying on Luxonis Camera

5. Evaluation In-the-wild with Luxonis

15Fall Detection on Edge-AI 



• Various models and architectures for general object detection, trained
on large datasets such as ImageNet and COCO

• Evaluated and compared based on metrics such as speed, mean average
precision, and output type

• Although can recognize the "person" class, their accuracy evaluations may
not be entirely reliable because detecting fallen individuals is our primary
focus

• fallen individuals can assume various positions, such as twists, fetal
positions, or abnormal poses, which may not be commonly represented in
normal human detection datasets, leading to lower detection rates for these
poses
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18Transfer Learning

• End-to-end approach with 2 classes: fallen and upright individuals

• Top layer of the object detector network was replaced with two output neurons

for each status

• Pre-trained parameters retained, except for the last layer

• Fine-tune on E-FPDS dataset, contains 6982 images captured in indoor

environments, with 5023 instances of falls and 2275 instances of non-falls in

various scenarios, including variations in pose, size, occlusions, and lighting
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20Knowledge Distillation

• state-of-the-art CNN-based networks can be computationally expensive and
difficult to deploy on smaller devices, especially in real-time and multi-tasking
scenarios

• knowledge distillation has emerged to directly learn compact models by transferring
knowledge from a large model (teacher network) to a smaller one (student network)

• Reducing computational costs without sacrificing validity

• Fine-grained Feature Imitation method

• local features in the object region and near its anchor location contain important 
information and are more crucial for the detector and how the teacher model tends 
to generalize

• The smaller student detector is trained by using both ground truth supervision and 
feature response imitation on object anchor locations from the teacher networks
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22Knowledge Distillation



23Deploying on Luxonis Camera

• Models cannot be used directly by
DepthAI

• First, converted to the OpenVINO IR

• Then, the IR model is compiled into
a MyriadX blob

• layers and loss functions should be
compatible and supported by
OpenVINO



24Evaluation In-the-wild with Luxonis

• model’s performance in real-world settings after conversions

• videos, captured using the Luxonis OAK-D camera

• 38 videos recorded from various angles and labeled
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• Other Activities that have been carried out:

• Visualization demo real-time

• Changing visualization according to fall detection

• Optimizing and porting to another edge-AI device, Jetson Xavier NX

26Other Activities



• Underneath Your Clothes: A Social and Technological Perspective on

Nudity in The Context of AAL Technology (Petra 2022)

• From Garment to Skin: The visuAAL Skin Segmentation Dataset (ICIAP

2022)

• Weakly Supervised Human Skin Segmentation using Guidance Attention

Mechanisms (Submitted, Image and Vision Computing)

• A Fallen Person Detector with a Privacy-preserving Edge-AI Camera

(ICT4AWE)

• Appearance Detection on visual skin dataset

• ODIN: An OmniDirectional INdoor dataset

27Publications



28Publications



29Publications



30Publications



Next Variable: Activities of Daily Living in the context of AAL

• Healthcare monitoring

• Create life logging 

• Long-term behavior analysis

• Remembrance and therapy adherence

• Pose and activity on Omni dataset

31Future Work



32



33



Thank you!

k.hashemifard@ua.es

University of Alicante

Kooshan Hashemifard
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