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Job Title: Research Associate in Embedded Systems for Wearable 
Technologies 

Department/Division/Faculty: Communications and Signal processing Group, Electrical and 
Electronic Engineering 

Campus/Location: South Kensington 

Job Family/Level: Research Job Family, Research Associate* (Research salary scale) 

Responsible to: Prof Danilo Mandic 

Key Working Relationships 
(Internal): 

Other research and academic staff working on the project. External 

Key Working Relationships 
(External): 

US Army Research Office research grant 

Contract type: Full time, Fixed term up to the 17th September 2023 

Purpose of the Post 
 

The so-called Hearables paradigm, that is, in-ear sensing of vital signs and neural function, remains largely 
uncharted territory, yet it possesses intrinsic advantages. This includes a highly sensitive and robust 
measure of the Electroencephalogram (EEG), Electrocardiogram (ECG), respiration, and blood oxygen from 
the ear canal. The post-holder will be working on further development of our Hearables platform, especially 
on the aspects of hardware-software interface.   

 

In particular, the post-holder will be working on the miniaturisation of the electronics support for Hearables 
devices, including the data acquisition module, connectivity and synchronisation of the various sensors 
embedded on Hearables. This will include the design of miniaturised PCBs, programming of 
microcontrollers, development of the GUI for this platform, and placement, testing, and integration of 
Hearables sensors.  
 

Candidates who have not yet been officially awarded their PhD will be appointed as Research Assistant 
within the salary range £36,694 - £39,888 per annum.  
 
 
Background 

The Hearables team at Imperial College London, UK, have pioneered miniature portable equipment for 
capturing bio-signals from an earplug placed in the ear canal. This makes it possible to record the  
Electroencephalogram (EEG), Electrocardiogram (ECG), respiration, blood oxygen level, pulse, and other 
physiological responses in real-world environments and in 24/7 continuous fashion. 
The recent emergence of “Hearables” is changing the way we approach interaction with smart devices and 
personal health, as Hearables allow for unobtrusive, and insconspicuous 24/7 wearable sensing in the real 
world. This also provides a platform to bring wearable sensing applications out of the lab and into the real 
world, with a plethora of applications both of terms of real time bio/neuro-feedback and personal health 
(eHealth). This is in stark contrast with conventional Wearables where the conventional sensors are either 
wrist-located (smart watches) or chest located (various patches). In addition, the position of the ear canal 
is constant with respect to the brain (EEG data) and vital signs (ECG, heart, respiration) in most daily 
activities, such as sitting, walking, or sleeping, a distinctive advantage over wrist-worn wearables.  
  
This is up to 16 months post (extendable by two more years), supported by US Army Research office and 
is an excellent opportunity for a researcher with background in embedded systems, software development, 
PCB design, and electronics prototyping. The post will provide experience of international collaboration 

Job Description 

https://www.imperial.ac.uk/human-resources/pay-and-pensions/salaries/research/
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and in the rapidly growing field of Hearables health devices. 
 
More details can be found at: 
www.commsp.ee.ic.ac.uk.~mandic/research.htm 
[1] W. von Rosenberg, D. P. Mandic, et al.  “Hearables: Feasibility of recording cardiac rhythms from head 
and in-ear locations'', Royal Society Open Science, vol. 4,  no. 11, article 171214, pp. 1-13, 2017. 
[2] T. Nakamura, D. P. Mandic, et al.  “Hearables: Automatic overnight sleep monitoring with standardised 
in-ear sensor'', IEEE Transactions on Biomedical Engineering, vol. 67, no.1, pp. 1558-2531, 2020. 
[3] V. Goverdovsky, D. P. Mandic,  et al. “Hearables: Multimodal physiological in-ear sensing'', Nature 
Scientific Reports, vol. 7, article 6948, pp. 1-10, 2017. 
 

 

http://www.commsp.ee.ic.ac.uk.~mandic/research.htm
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Key Responsibilities 
 
Key Skills: 

• Developing and miniaturising PCB layouts (3-4 layers) 

• PCB assemblies, reducing their complexity and cost 

• Analog or Digital (or both) circuit Design and layout within Altium 

• Low power hardware design and optimisation 
 
 
Desired skills: 

• FPGA 

• ASIC 

• RTL coding 

• Synthesis 
 
 
 Research Duties: 

• To plan and carry out research in accordance with the project aims and timeframes. 

• Propose new ways of data acquisition for Hearables and work on robust signal processing 
algorithms for data conditioning. 

• Design and completion of the data acquisition platform, including the integration of the 
necessary hardware and software. 

• Work on miniaturised design of the electronics data acquisition and processing platform for 
Hearables. 

• To cooperate with research staff  of the US partner. 

• To act as the representative for Imperial College London in meetings, conference calls and 
conferences. 

• To present research in conferences, open days and to departmental visitors. 

• To liaise with other members of the team and cooperate with them for the benefit of the 
project objectives. 

• To develop a sound understanding of ethical and health and safety regulations, and the 
responsibilities of themselves and their colleagues. 

• To comply with relevant College policies, including Financial Regulations, Equal 
Opportunities Policy, Promoting Race Equality Policy, Health and Safety Policy, 
Information Systems Security Policy and Intellectual Property Rights and Register of 
Interests Policies. 

• To undertake any necessary training and/or development. 

• Any other duties commensurate with the grade of the post as directed by line manager / 
supervisor. 

 
 

 
Other Duties: 

• To undertake appropriate administration tasks 

• To attend relevant meetings 

• To observe and comply with all College policies and regulations, including the key policies and 
procedures on Confidentiality, Conflict of Interest, Business Continuity, Data Protection, Equal 
Opportunities, Ethics related, External Interests, Financial Regulations, Health and Safety, 
Imperial Expectations (for new leaders, managers and supervisors), Information Technology, 
and Smoking. 

• To undertake specific safety responsibilities relevant to individual roles, as set out on the College 
Health and Safety Structure and Responsibilities web page: 

http://www.imperial.ac.uk/safety/policies/organisationandarrangements
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www.imperial.ac.uk/safety/policies/organisationandarrangements. 

• To undertake Business Continuity responsibilities relevant to individual roles 

• The College is a proud signatory to the San-Francisco Declaration on Research Assessment 
(DORA), which means that in hiring and promotion decisions, we evaluate applicants on the 
quality of their work, not the journal impact factor where it is published. For more information, see 
https://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-evaluation/ 

The College believes that the use of animals in research is vital to improve human and animal health and 
w welfare. Animals may only be used in research programmes where their use is shown to be necessary 
for developing new treatments and making medical advances. Imperial is committed to ensuring that, in 
cases where this research is deemed essential, all animals in the College’s care are treated with full 
respect, and that all staff involved with this work show due consideration at every level. 

http://www.imperial.ac.uk/safety/policies/organisationandarrangements
https://workspace.imperial.ac.uk/riskanddisasterrecovery/Public/DR%202014/Disaster%20Recovery%20-%20Responsibilities%20Rev%20Mar%2014.doc
https://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-evaluation/
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Requirements 
Candidates/post holders will be expected to demonstrate the following: 

Essential (E)/ 
Desirable (D) 

Education  

Research Associate: Hold a PhD in Engineering, Physics, or Computer Science or 
a closely related discipline, or equivalent research, industrial or commercial 
experience 

E 

Research Assistant: Near completion of a PhD (or equivalent) Engineering, 
Physics, or Computer Science, or a similarly quantitative discipline or a closely 
related discipline 

E 

Experience  

Practical experience physiological data acquisition and transmission from wearables E 

Practical experience on the design of embedded systems for wearables,  E 

Experience with the integration of  photoplethysmography and 
electroencephalography signals with data acquisition systems 

E 

Developing and miniaturising PCB layouts (3-4 layers), Analog or Digital (or both) 
circuit Design and layout within Altium 

E 

Experience of procedures and practices for authoring academic publications D 

Knowledge  

PCB assemblies, reducing their complexity and cost  E 

General knowledge of the acquisition/processing of EEG, ECG, respiration   E 

Knowledge of the implementation of embedded signal processing E 

Knowledge of graphical user interfaces E 

Knowledge of PCB design, and various data transfer protocols E 

Skills & Abilities  

Low power hardware design and optimisation E 

Skilled in ASIC design and RTL coding E 

Ability to organise own work with minimal supervision E 

  Ability to prioritise own work in response to deadlines E 

Ability to respond well to guidance in the work E 

Ability to exercise initiative in formulating and executing work plans. E 

 Experience of making effective technical presentations and poster presentations E 

Other  

Willingness to work as part of a team and to be open-minded and cooperative E 

Willingness to travel both within the United Kingdom and abroad to conduct and 
attend meetings and conferences 

E 

An open, flexible and positive approach to working in a constantly changing 
environment. 

E 

http://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-integrity/animal- 
research/ 

 

Where Imperial or funder conditions necessitate, you will be required to complete timesheets for your 
work on projects in a timely manner. 

Person Specification 

http://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-integrity/animal-%20research/
http://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-integrity/animal-%20research/
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Please note that job descriptions cannot be exhaustive, and the post-holder may be required to undertake 
other duties, which are broadly in line with the above key responsibilities. 

 

Imperial College is committed to equality of opportunity and to eliminating discrimination. All employees are 
expected to follow the Imperial Values & Behaviours framework. Our values are: 

• Respect 

• Collaboration 

• Excellence 

• Integrity 

• Innovation 
 

Employees are also required to comply with all College policies and regulations paying special attention to: 
Confidentiality, Conflict of Interest, Data Protection, Equal Opportunities, Financial Regulations, Health and 
Safety, Information Technology, Smoking, Private Engagements and Register of Interests. They must also 
undertake specific training and assume responsibility for safety relevant to specific roles, as set out on the 
College Website Health and Safety Structure and Responsibilities page. 

 

The College is a proud signatory to the San-Francisco Declaration on Research Assessment (DORA), which 
means that in hiring and promotion decisions, we evaluate applicants on the quality of their work, not the journal 
impact factor where it is published. For more information, see https://www.imperial.ac.uk/research-and- 
innovation/about-imperial-research/research-evaluation/ 

 

The College believes that the use of animals in research is vital to improve human and animal health and 
welfare. Animals may only be used in research programmes which are ultimately aimed towards finding new 
treatments and making scientific and medical advances, and where there are no satisfactory or reasonably 
practical alternatives to their use. Imperial is committed to ensuring that, in cases where this research is deemed 
essential, all animals in the College’s care are treated with full respect, and that all staff involved with this work 
show due consideration at every level. Find out more about animal research at Imperial. 

 

We are committed to equality of opportunity, to eliminating discrimination and to creating an inclusive working 
environment for all. We therefore encourage candidates to apply irrespective of age, disability, marriage or civil 
partnership status, pregnancy or maternity, race, religion and belief, gender identity, sex, or sexual orientation. 
We are an Athena SWAN Silver Award winner, a Disability Confident Leader and a Stonewall Diversity 
Champion. 

Further Information 

https://www.imperial.ac.uk/about/values/our-values/
https://www.imperial.ac.uk/safety/safety-by-topic/safety-management/health-and-safety-management-system/structure-and-responsibilities/
https://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-evaluation/
https://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-evaluation/
http://www.imperial.ac.uk/research-and-innovation/about-imperial-research/research-integrity/animal-research
https://www.imperial.ac.uk/equality/accreditations/athena-swan/
https://www.imperial.ac.uk/equality/accreditations/disability-confident/
https://www.imperial.ac.uk/equality/accreditations/stonewall/
https://www.imperial.ac.uk/equality/accreditations/stonewall/

