[bookmark: _GoBack]La Santer REPLY spa (www.reply.it) seleziona studenti di Ingegneria Informatica, Elettronica, delle Telecomunicazioni e dell’Automazione per l’elaborazione di tesi di laurea sui temi di seguito indicati. L’attività potrà essere svolta sia da remoto che in sede, avrà una durata di 6 mesi, con un compenso di 500€ oltre buoni pasto. E’ richiesta una votazione media minima di 27. 
Inviare le candidature a g.nigro@reply.it

1. Thesis Description:
“Fog computing for digital services for museums”
Contribution to design and development of a fog computing platform for developing and deploying microservices to provide enhanced experience to tourists in Museum-like contexts. PoC development in a remarkable  consortium of italian partners. In order to make visits in museums more 'smart', engaging, appealing and personalised, applications need many data (including Multimedia, AR/VR). Latency and bandwidth are still hindering services exploiting some streams. Fog computing architecture can overcome present limitations. The thesis requires to contribute to the architecture definition and to the development of microservices associated to the provisioning of an enhanced experience for tourists.
Technologies: microservices, Kafka, MQTT, Node-Red

2. Thesis Description:
“Personalised context-aware tour guide composition”
Contribution to design and development of a modular web/mobile application to offer smart and enhanced services to tourists (streaming/VR/AR) with integration with a fog computing platform delivering contents.
PoC development in a remarkable consortium of italian partners. To improve cultural tourism, the tourist should be offered proper information based on his preferences, location, available time, prior visits. The thesis requires to contribute to the definition and development of a modular web/mobile application offering smart services for tourists, based of the information provided by an external recommendation engine and enhanced contents (streaming/VR/AR) provided by a fog back-end architecture.
Technologies: web development frameworks and libraries, knowledge of VR/AR/geolocation/UX /web analytics concepts.

3. Thesis Description:
“Distributed ledger for certifying trusted IoT data”
Contribution to design and development of an application for distributed ledger (blockchain technologies) applied to a Use Case scenario of circular economy. Specifically data to be certified by the platform should be produced by IoT devices. PoC development in a remarkable  consortium of italian partners. The thesis requires to explore and evaluate the application of  distributed ledger technologies to a case study scenario related to circular economy, where such technology can improve trust. In such scenario data to be certified can be produced by IoT devices, considering high capacity requirements and the maturity of available distributed ledger frameworks/services. The thesis is about selection of the best option among a few and the development of a proof of concept.
Technologies: SW development, Ethereum/IOTA/Hyperledger 

4. Thesis Description:
“Machine vision for scratches recognition on semi-reflective surfaces”
Contribution to design and development of machine vision techniques (applying methods of machine learning and NNs) for scratches recognition on fleets of rent cars in the context of a european project for urban mobility. PoC development in a remarkable  consortium of european partners. The thesis is about the application of machine vision techniques to the recognition of amorphous (without a clearly defined shape or form) defects such as scratches. Within the context of an ongoing project, the  thesis requires to define the image processing pipeline and develop a proof of concept.
Technologies: machine learning (e.g. TensorFlow), image processing. Knowledge of lighting, filters, optics, lenses, industrial cameras is appreciated

5. Thesis Description:
“Integrated collaborative systems for Smart Factory”
Contribution to design and development of software tool for analysing and real-time monitoring of cooperative logistic processes. PoC development focused on the HMI application in a remarkable  consortium of italian partners. The thesis requires to explore, evaluate and develop a software tool for real-time monitoring, analysis and forecasting of cooperative logistics processes in order to collect and process logistic data by logistic data analysis; definition of a digital twin to optimize the automatic handling of AGVs and their energy consumption; define technologies and to develop advanced HMIs to allow an efficient interaction with AGVs for logistics
Technologies: SW development, integration

6. Thesis Description:
“Embedded keyword spotting for manufacturing environment”
Contribution to design and development of speech recognition system based deep learning algorithms for hands-free command control in manufacturing processes.  PoC development in a remarkable  consortium of european partners. Deep Learning algorithms are an extremely promising instrument in artificial intelligence, achieving very high performance in numerous recognition, identification, and classification tasks. The thesis is about the investigation, development and evaluation of an embedded speech recognition system for hands-free command control in manufacturing processes. 
Technologies: SW development, integSW development, machine learning (Tensorflow, PyTorch). Knowledge of ROS (Robot Operating System) is appreciated.

7. Thesis Description:
“Integration of an IP camera with multimedia services provided by cloud platform, in order to manage the flow of authentication, video stream management, download of video clips generated and automatically saved on the cloud.”
The purpose is create a system that allows an IP camera, of a generic vendor, to send a video stream flow to the media streaming service of choosen cloud provider and exploit its functionality on the cloud.
Specifically, the features to implement are:
· Device authentication on the platform with the possibility to verify on the device side and on the cloud side the connection status;
· Bidirectional data exchange between the physical device and the cloud, to be able to send data to the platform and receive commands on the device;
· Send a video stream flow to the cloud with possibility to convert video encoding protocol;
· Automatic or on event recording of video clips that will be sent to the cloud for storage and to be available for download.

8. Thesis Description:
“Integration of an IoT device with cloud platform, in order to manage authentication, data exchange, commands to and from the cloud and OTA firmware update.”
The purpose is create a system that allows the integration of an IoT device, of a generic vendor, with Azure Cloud to exploit functionalities on cloud side. Specifically, the features to implement are:
· Integration of SDK (of choosen cloud provider) on the device side to enable device / cloud communication;
· Device authentication on the platform with the possibility to verify on the device side and on the cloud side the connection status;
· Bidirectional data exchange between the physical device and the cloud, in order to be able to send data to the platform and receive commands on the device;
· Cloud-side management of the firmware updates (OTA) of the device, using cloud provider components or implementing a custom web component.

9. Thesis Description:
“Implementation, using the services provided by the cloud providers, of a chain of software components for data processing, rule engine and custom logics based on incoming data flows.”
The purpose is create a system that allows, based on specific input data streams, to launch data analysis and/or specific business logic; all using the services available on cloud.
· Specifically, the features to implement are:
· Recognition of input data and flow switch (rule engine) to specific business logic;
· Implementation of a custom logic based on the flow;
· Setup and configuration of a data processing component;
· Visualization of data and analytics related to incoming data in data processing component.

10. Thesis Description:
“Implementation, using services provided by cloud providers, of a software component to manage "digital twin" of an IoT device.”
The purpose is create a system that allows, for any type of device, to create, store and manage the digital twin of a physical device using the services available on cloud.
Specifically, the features to implement are:
· Definition of the data to use for digital twin (among all data received in ingestion);
· Definition, setup and configuration of the Azure service to use for data storage;
· Creation and insert of the "digital twin" object in the storage;
· Definition of the flows to update and remove "digital copy" from the storage;
· Creation of a component for visualization, on web side, of the data relating to the digital twin of devices.

11. Thesis Description:
“Clay Target Shooting Data Analysis” 
Big Data Analytics is a hot research area under big data. It is a strategy to analyze large volumes of data collected from a number of resources. The main aim of data analytics is to identify different data patterns from large datasets. Data analytics helps in getting useful insights for the business and will help in making better business decisions.  Big data analytics help companies to achieve financial efficiency. It speeds up the decision-making process. Provides new business opportunities to the companies. Data can be visualized in a better way using charts, graphs, and slide decks. The thesis is about the Big Data Analytics on data collected from the clay target shooting application we have developed. The aim of this thesis will be to provide data analytics in order to organize big data using graphs to provide information on the user experience.

12. Thesis Description:
“Clay Target Shooting Wearable Application”
Wearable devices like smart band and smart watch are able to collect biometric and environment data. 
Aim of the thesis will be to study, analyze and develop a solution to integrate data from wearables into our clay target shooting platform in order to correlate data from the field with environment and biometric data.
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