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1. Synopsis of achievements 
 

Intelligent Sensor Microsystems 

 
Neil M. White 
 
Professor of Intelligent Sensor Systems 
School of Electronics and Computer Science 
University of Southampton 
Email: nmw@ecs.soton.ac.uk 
 

The papers constituting this submission were co-authored by the following students, 
research fellows, academic colleagues or industrial and clinical collaborators. Some 
individuals fall into more than one category. I have actively contributed to all of the 
papers listed as either generator of the idea, experimenter and analyst, project 
leader or co-writer as noted for each publication. All citation numbers are taken from 
Google Scholar. 

Supervised Undergraduate/postgraduate and PhD Students: Alhoseyni 
Almodarresi Yasin SMT, Ash J, Cotton DPJ, Esmaeili K, Frood AJ, Gleeson R, 
Glynne-Jones P, Grabham NJ, Henderson NJ, Jafaripanah M, James EP, Jellard 
SCJ, Ko VTK, Kok SL, Lau S-P, Leach GR, Liu J, Manla G, Mathioudakis I, Merrett 
GV, Monkronthing S, Naylor AJ, Page SF, Papakostas T, Shaban M, Shi WJ, Sion 
RP, Stuttle M, Torah RN, Tronco Jurado U, Weddell AS. 

Supervised Visitors and Research Fellows: Aoyagi M, Bashir I, Beeby SP, Boltryk 
P, Chambers P, Chmiel FP, Cranny AWJ, Dargie PG, Dolia AN, Duckworth C, El-
Hami M, Ensell G, Fraigi LB, Grabham NJ, Hamidon MN, Lambert R, Harris NR, 
Hoffman F-M, Karatzas D, Koch M, Koukharenko E, Li X, Mass R, Mazomenos EB, 
Merrett GV, Metcalf CD, Peters C, Pirzada P, Skarda V, Scivier PK, Taner AH, 
Thorbjornsen B, Townsend RJ, Torah RN, Tudor MJ, Wei, Y, Xun L, Weddell AS, 
Zaghari B. 

Academic Co-authors: Adams J, Al-Hashimi B, Atkinson JK, Augousti AT, Bagnall 
DM, Beeby SP, Boden SA,  Boniface MJ, Brignell JE, Brown AD, Brunnschweiler A, 
Bull D, Burridge JH, Chad JE, Chappell PH, Chorti A, WT Coakley, Dorey RA, 
Dyakowski T, Evans AGR, Fazi FM, Gabriel S, Gardner JW, Hale JM, Harris CJ, 
Harris NR, Hartel P, Harvey T,  Hawkes JJ, Hill M, Holland KR, James C, Jaworski 
A, Jones BE, Kraft M, Lutman ML, Merrett GV,  Metcalf CD, Mihaylova L, 
Nandhakumar I, Pu S-H, Rakowski RT, Reeve JS, Ross JN, Spencer D, Swabey M, 
Turner JD, Veldhuis R, Vidic M, Wang L, Wei Y, Weddell AS, Whatmore RW, Wilde 
A, Wood RJK, Yang K, Zhu D. 

Industrial and Clinical Collaborators and Co-authors: Akerman H, Azor M, 
Badger J, Bakopoulos CP, Binhack M, Buff W, TWV Daniels, Grocott M, Hallett G, 
Hayward N, Holford KM, Holweger W, Kulkarni C, Kiuber M, Knight M, Krispel F, 
Levett D, O’Donnell T, Otto J, Rayat G, Roy S, Saha T, Schiedt B, Speed J, 
Trautmann C.  
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Since obtaining my PhD in 1988, I have conducted research in the area of Intelligent 
Sensor Microsystems. The field is broad and I have hence broken it down into five 
distinct areas, some of which overlap to a greater or lesser extent. The research areas 
are: 
 
1. Thick-film sensors, materials and devices 

 
2. Intelligent instrumentation 

 
3. Microsystems technologies 

 
4. Energy harvesting 

 
5. Medical sensors 
 

Some examples of highlights of my research career include being awarded the 2009 
Callendar Silver Medal, awarded by the Institute of Measurement and Control for my 
'outstanding contribution to the art of instruments or measurement', being awarded 
over £10M of research funding as PI/Co-I, publishing a review paper with over 3670 
citations, author/co-author or editor of 15 books, named inventor on 11 patents, and 
supervising over 30 PhD students through to completion. I have published more than 
300 papers, of which 227 have been selected for this award. My Google Scholar profile 
shows a total citation count exceeding 15,000, with a h-index of 50 and i10-index of 
179. I am the co-founder and former Director of the University spin-out company 
Perpetuum Ltd., which was sold to Hitachi Rail in 2021. 
 
1. Thick-film sensors, materials and devices 
My first paper as a post-doctoral researcher was published with a visiting Argentinian 
researcher on the subject of thick-film strain gauges on insulated stainless-steel 
substrates and followed on from my PhD research (awarded in 1988) [1]. My work in 
this area was also featured at one of the first major microsystems conferences 
(Transducers ’89) held in Switzerland in 1989 [2]. I was awarded the International 
Society for Hybrid Electronics Educational prize in 1989 for a paper describing my 
own, original work on how thick-film strain gauges can be printed and characterised 
onto stainless steel substrates [3]. This work also led to the development of a novel 
form of a weighing sensor (load cell), which is discussed in [4,6]. The device can 
compensate for off-axis loads, thereby eliminating the issue of load eccentricity in 
weighing systems. The research also led to collaboration with industry, which resulted 
in a publication describing the use of my research into thick-film piezoresistors for use 
in automotive pressure sensors [5]. In the summer of 1991, I developed a successful 
formulation for a screen printable piezoelectric material. This was to become a key 
element in many future published applications from my research team. Examples of 
the use of this material are described in [8,9,17,21,24]. A key paper in 1993 [8] 
describes, for the first time, how a printed thick-film piezoelectric material can be used 
as the basis of an acoustic wave sensor. This is also described in more detail in 
reference [9]. The work led to an EPSRC grant to continue the research. A journal 
paper published in 1995 describes my early work on using thick-film technology in 
resonant sensors [10]. In 1997, Internal collaboration with academic colleagues and 
PhD students in other research groups in ECS, led to the publication of a unique type 
of micro-fluidic pump with a thick-film piezoelectric actuator [12,14,15].  
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In 1996, I was invited to be the lead author of a review paper, which also contains my 
own novel research, on thick-film sensors [13]. It also proposed a new field of 
combining thick-film technology with silicon. This paper has been cited 354 times. In 
1996, I received EPSRC funding as Principal Investigator (PI) for the project Thick-
film acoustic wave sensors, which investigated the development of novel types of 
thick-film acoustic wave sensing structures. These are described in references 
[17,21,24]. In 1997, further internal collaboration at the University of Southampton led 
to further advancements in the performance of my thick-film piezoelectric material 
formulation that I developed in 1991, and has resulted in many variations in the 
formulation, characterisation techniques, sensors and actuators as described in 
references [16,19,20,73,83,89,90,95,115,123,142,143,190]. In 1998, the formulation 
of the thick-film piezoelectric material was successfully modified to produce a polymer, 
flexible version [22,31,34,41,44,48]. One application of this sensing material was a 
sensor for use in a novel type of biometric system, which was able to detect an 
individual by the way in which they type their PIN number [60,62,66,67].  Following on 
from the successful fabrication of the silicon micropump, further research was 
conducted into methods of combining silicon and thick-film technologies 
[25,26,27,32,38,42,47,49]. The research was funded by EPSRC under their Realising 
Our Potential Awards (ROPA) (Combined thick-film/silicon micromachined structures), 
with myself as PI. In 1999, I was PI of an EPSRC project entitled Self-Powered 
Microsystems, which aimed to study how microsensors could be powered and their 
signals extracted without the use of wires. The project investigated the use of our 
screen printable piezoelectric material as the source of a vibration-powered generator 
[37,55]. The research is also summarised in publication [58], of which I was lead author 
and which has 285 citations. During this period, electromagnetic energy harvesting 
systems were also studied, and this helped to establish Southampton as one of the 
pioneers in the field energy harvesting and also led to the formation of Perpetuum Ltd 
(see research area 4, Energy Harvesting). In 2000, I also collaborated with Cranfield 
University as a Co-I on the EPSRC project Ferroelectric composite sol-gel fabrication 
in which we developed combinations of thick-film piezoelectric materials based on 
screen printing and sol-gel deposition methods [76,101]  
 
In 2001, I was PI on an EPSRC project entitled Thick-Film Magnetostrictive Actuators 
for MEMS. The project led to the formulation of an additional, novel type of thick-film 
material, based on the magnetostrictive properties of Terfenol [59,64,71,79,86], which 
we had previously published in 2000 [39]. The project included collaboration with a 
spin-out company from The University of Hull (Newlands Research Ltd.) who 
subsequently invited me to join their Board as a non-executive Director from 2001 - 
2003. In 2001, I hosted a Visiting Researcher from Yamagata University, Japan and 
we developed the first example of a thick-film, multi-degree-of-freedom ultrasonic 
motor [61]. This publication has been cited 122 times.   
 
Also in 2001, I was a Co-I on an EPSRC project called Multi-modal and self-cleaning 
instrumentation for the oil and gas industry using thick-film materials, which included 
Newcastle and Manchester Universities [75,78,93,99,109,110,128,135]. The thick-film 
piezoelectric material was used as a novel type of ultrasonic sensor to detect particle 
flow in oil and gas pipelines and was the subject of a granted patent, with myself as a 
named inventor [2003, 2005 (see CV)].  
 
The third major EPSRC funded project (as Southampton PI) in 2001 was an EPSRC 
Faraday Partnership between Southampton and Brunel, Resonant microsensor 
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modules for measurement of physical quantities (REMISE). There were several 
industrial partners including Corus, Rolls Royce as well as a variety of SMEs. The 
project was based around thick-film piezoelectrics on insulated metal substrates, 
which were configured in a resonant structure known as a triple beam tuning fork. The 
project led to a patent (2003 (see CV)], with myself as a named inventor, as well as a 
number of publications [77,80,82,97,111]. After the project was completed in 2004, 
Brunel formed a spin-out company (ForceSensys Ltd.) to exploit this technology.   
 
My fourth EPSRC project, as PI, in 2001 was Micromachined Ultrasonic Filter with 
Thick-Film Piezoelectric Drive for Microfluidic Applications. This was a collaboration 
between ECS and Mechanical Engineering at Southampton and also Biosciences at 
Cardiff University. The concept was to extend our previous work on combined thick-
film/silicon structures to develop a microengineered silicon ultrasonic filter, capable of 
separating small (1 micron diameter) particles within a fluid. The ultrasonic actuator 
was based on a screen-printed piezoelectric material fabricated onto a silicon 
diaphragm [124,131], the latter paper having attracted 112 citations. Additional 
publications resulting from this project will be covered in section 3 (Microsystems 
Technologies).  
 
In 2003, I was PI on an EPSRC project called Thick-Film Sensors for Prosthetic 
Hands. The aim of this was to produce a state-of-the-art prosthetic hand with 
advanced sensing technologies integrated into the structure and based on a variety of 
thick-film sensors, including strain gauges, piezoelectric slip sensors and temperature 
sensors. The research led to worldwide publicity for the University, with coverage on 
television including BBC, ITV and Channel 4, as well as high-quality publications 
[94,118,122,140,144,146], one of which [144] I presented as an invited paper at the 
2007 Transducers ’07 Conference. Paper [140] has attracted 158 citations. 
 
For many years, I was interested in producing thick-film mechanical sensors that were 
not fixed rigid on the substrate. In 2009, this was achieved through the development 
of a new technique to fabricate free-standing thick-film piezoelectric structures, which 
used carbon films as a sacrificial layer. This was achieved in conjunction with one of 
my PhD students. The devices are similar in nature to those produce by surface 
micromachining of silicon. The devices were fabricated, characterised and also 
configured as a novel type of piezoelectric energy harvester [155,156,157,172,175].  
 
In 2013, I was a Co-I on a BBSRC project entitled Robust, Ion-Selective Thick-Film 
Sensors for Long-Term Field Deployment, which produced thick-film sensors for 
agricultural monitoring [194,197]. These were deployed in a field trial in Australia 
conducted by a colleague in ECS. 
 
2. Intelligent instrumentation 
The phrase Intelligent Instrumentation is defined as being hardware and software 
sensor systems, which can adapt their response in accordance with external 
conditions. Also within the definition is the nature of the communication methods by 
which the sensor signal is transmitted (i.e. a simple analogue signal, wired or 
wireless network). This definition was proposed in a monograph that I co-authored in 
1994 (See reference later in the paragraph) and has been widely adopted by the 
research community. My research into intelligent instrumentation began in 1991, 
when I was a Co-I on a SERC (now EPSRC) project entitled ASICs in smart sensors. 
The aim of this project was to develop a core number of elements in an Application 
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Specific Integrated Circuit (ASIC) for intelligent sensors [18]. In 1993, one of my PhD 
students assessed a number of different software techniques to correct the time 
response of load cells [7]. The research was summarised through the publication of 
a monograph in 1994 (see CV Books), which was co-authored with John Brignell 
who was a pioneer in the field. The monograph has gained 172 citations.   
 
In 1996, research conducted with another PhD student demonstrated how virtual 
instrumentation can reduce problems of design complexity in the design of intelligent 
sensor systems [11]. Software techniques, based on neural networks, to improve 
response times of load cells were developed with a PhD student 1999 [27,29]. A 
spin-off from this research included a calendar conversion process for real-time 
systems [96], which allows switching between the Gregorian and Khayyami 
calendars. In 2000, I co-authored a publication that describes a way of linearising the 
output of a silicon pressure sensor [36] and also a method of exciting micromachined 
silicon resonators [45,50]. Self-testing techniques for micromachined accelerometers 
were developed in 2001 [52,65]. Software techniques for the pressure sensing 
biometric described in section 1, were produced in 2002 [62,66]. In 2003, the 
problem of compensating the load cell was revisited using a wholly analogue 
technique and no software [74,103,104,120].  
 
In 2003, I was the Co-PI on two Defence Technology Centre projects in the area of 
intelligent sensors. One was entitled Multi-Sensor Active Management and the other 
Optimal Signal Extraction and Sensor Modelling Algorithms 
[102,105,106,113,114,127,130, 136,138,141,145,184]. Publication [105] was a 
plenary paper, which I presented at Nanotech 2005, Anaheim, USA.  
 
In 2006, I was the PI on an EPSRC Platform Grant called New Directions for 
Intelligent Sensors. One of the main research themes of the grant was that of 
wireless sensor networks. Several co-authored publications were produced at a time 
when the subject area was just beginning to emerge in the wider research 
community. Of particular note here is the combination of wireless sensor network 
applied to energy harvesting systems [107,112,149,152,153,160,163,166,170 
168,169,170,177,186,187,191], which has now become a major topic area at 
international conferences and in journals. Biometric sensors were assessed as a 
work package in this grant and one example was the use of thick-film pressure 
sensors embedded into keypads, so that PIN numbers can be tied to an individual 
even if someone else knows the number [150]. This research is based on findings 
from the First World War, when it was discovered that individual Morse code 
operators could be identified by their tapping signatures.  
 
In 2007, I pursued my interest in biometric sensors as a Co-I on the EPSRC project 
Otoacoustic Emission-Based Biometric Systems, which aimed to develop a system 
for identifying individuals by the otoacoustic emissions produced within the inner ear 
[173,180,183]. Research undertaken in 2012 by a PhD student that I co-supervised, 
led to a methodology for adaptive street lighting that can be used within an urban 
environment to save power when no people or cars are within the vicinity of a 
streetlight. The system is based on a wireless sensor network [195,202]. The 
research produced a simulator for modelling the system, which has been widely cited 
[196] (111 times). 
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In 2016, I was a Co-I on an EU Clean Sky 2 project entitled Integrated Intelligent 
Bearing Systems (I2BS), whose aim was to develop a smart bearing for aircraft that 
had the ability to monitor its health condition. My contribution to the project was in 
the area of the wireless sensors and energy harvesting techniques [212, 217,225].  
 
3. Microsystems technologies 
Microsystems, or MicroElectroMechanical Systems (MEMS) has a broad definition. In 
the context of my research on this area, it largely covers processing techniques and 
the use of novel materials in addition the fabrication of the complete system. The first 
example includes work undertaken by a third-year undergraduate project student in 
1999 to develop a capacitive pressure sensing system [25]. A further paper discusses 
how diffused silicon piezoresistors can be used to detect surface strains in a silicon 
resonator structure [33]. Research on the intelligent load cell (in section 2) resulted in 
the development of a complete integrated circuit design, based on current mirrors [74], 
which form a wholly analogue hardware implementation of the frequency response 
correction methods that we had previously implemented in software. The research 
emerging from the EPSRC project on micromachined ultrasonic separator resulted in 
publications [65,67,72,81,91,92,119,122]. Reference [81] has attracted 240 citations 
and paper [92] has 156 citations. I took on the role as PI on an EU (ESPRIT) project 
called Wireless Monitoring Online of Strain and Temperature (WIREGONE) in 2001, 
which resulted in the publication of the development of a wireless temperature sensor 
fabricated onto a high-temperature (>600C) gallium orthophosphate substrate [136]. 
The design of the silicon ultrasonic separator (from EPSRC project Micromachined 
ultrasonic filter with thick-film piezoelectric drive for microfluidic applications), from a 
microsystems perspective, is described in publication [137]. The EPSRC project 
Highly-Efficient Thermoelectric Power Harvesting in 2006, of which I was PI, brought 
together microsystems technologies and energy harvesting (see section 4). The 
project was a collaboration between ECS and the School of Chemistry and led to 
further joint supervision of PhD students in the following years. Examples of the 
published work relating to the microsystems fabrication aspects include publications 
[176,179,182,188,192,201,205,207]. In 2007, I was a Co-I on a European Space 
Agency (ESA) feasibility project, Advanced Injectors For Chemical Rockets Inspired 
by Inkjet Printing Technology. The aim of this project was to investigate, and propose, 
a variety of designs for using MEMS-based printer heads as the basis of a propulsion 
mechanism for rocket engines [162]. A paper published in 2013 discusses the 
fabrication of a MEMS-based voltage step-up converter [189], which resulted from joint 
supervision of a PhD student. The concept of using piezoelectric arrays, driven by 
multi-level digital signals (sometimes referred to as digital loudspeakers) was 
investigated by one of my PhD students in 2012 and resulted in publications [193, 
203]. This work led to a collaboration with the Institute for Sound and Vibration 
Research (ISVR) and resulted in a project funded by Huawei (MEMS Transducer 
Arrays for Compound Super-Transducers) to take forward the concepts of the digital 
loudspeaker. I was Co-I on this project, which led to publication [223]. 
 
4. Energy harvesting 
My research in the area of energy harvesting began in 1997 when I began to 
investigate the application of the thick-film piezoelectric material, which I developed in 
1991, as a means of powering sensors by using ambient vibrations. In 1999, I was 
awarded an EPSRC project (as PI) entitled Self-Powered Microsystems, which was 
one of the first UK Research Council projects in the area of energy harvesting. In order 
to assess the performance of the piezoelectric harvesters, a comparison was made 



 8 

against electromagnetic generators. An initial publication emerged in 2000 [35] and 
the concept of an electromagnetic generator was presented at the Eurosensors 
conference in 2000 [43]. Its application to powering microsystems was presented at 
International Symposium on Smart Structures and Microsystems in the same year 
[46]. The research was published in the journal Sensors and Actuators in 2001 [51] 
and has now been cited 625 times and is hence regarded as a key paper in the field 
of vibration energy harvesting using electromagnetics. Wireless methods for signal 
extraction of vibration-powered systems are described in [53]. A paper describing the 
performance of piezoelectric vibration-powered harvesters was also published in 2001 
[54]. This paper has 579 citations and is hence a key paper in the field of piezoelectric 
energy harvesting. The research on electromagnetic and piezoelectric generators was 
described in a paper published in 2001 [56], which was given a Highly Commended 
Award by the Literati Club in 2002 and has attracted 150 citations. A further paper on 
the subject of piezoelectric harvesters was presented at Eurosensors/Transducers 
2001 [57] and attracted 95 citations. The electromagnetic generator was further 
discussed in [63,68,70] leading to two highly cited papers in 2004 [87,88]. The former 
being cited 198 times and the latter 1048 times. In 2003, owing to the success of the 
research into electromagnetic harvesters and the potential for commercial exploitation, 
several patents were filed (see CV patents [3,7,8,9,10]). In 2004, Perpetuum Ltd. 
(www.perpetuum.com) was spun-out from the University with myself as a Director and 
Co-Founder. The company attracted around £10M of investment funds and 
established offices in the USA and the Far East and was sold to Hitachi Rail in 2021. 
At the time of sale, the company was firmly established as a global leader in vibration 
energy harvesting systems and had 75 employees, making it one of the largest 
companies to spin-out from the University of Southampton.  
 
In 2004, the energy harvesting work was continued through the EU project Vibration 
Energy Scavenging (VIBES), of which I was a Co-I and resulted in publications 
[116,117, 134,139]. The latter two papers each attracting 115 citations. In 2006, I co-
wrote a review paper on energy harvesting for microsystems [132], which has had 
3671 citations and has been downloaded 43,656 times from the Measurement 
Science and Technology website, making it one of the most highly cited journal papers 
in the field and is stated on the MST, Dimensions web page as being “…extremely 
highly cited and has received approximately 825 times more citations than average.”. 
An application of the electromagnetic generator for powering sensors nodes from 
airflow is described in publication [185,198]. The challenge of applying energy 
harvesting methods for powering sensor nodes is discussed in publications 
[151,154,164,]. These are based on research undertaken as part of the EPSRC project 
Next Generation Energy Harvesting Electronics: A Holistic Approach, of which I was 
a Co-I. This project was a collaboration between Southampton, Newcastle, Imperial 
College and Bristol Universities. As part of this project, human-powered generation 
was studied and led to publication [199], which investigated the location and position 
of generators on the human body to allow maximum power output, with minimal 
obstruction to the individual. Research with a PhD student in 2012 into the concept of 
generating power from a vehicle wheel using piezoelectric materials [181]. 
 
The use of temperature differences for powering sensor nodes became an area of 
interest in 2006 via the EPSRC project mentioned in section 3. Papers arising from 
the project include publications [158,159,161,211]. More recent research (from 2018 
onwards) in the area of energy harvesting, with PhD students, has assessed the 
feasibility of using piezoelectric harvesters to power sensor nodes from rainfall 
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[214,216,219] and also exploiting the triboelectric effect in dissimilar dielectrics to 
power nodes from the impact of wave motion on the generators [215,218,221]. In 
2022, I co-authored an overview paper on the subject of energy harvesting in the 
transport industry [227]. 
  
5. Medical sensors 
My interest in the area of medical sensors arose from the research within the EPSRC 
project Thick-Film Sensors for Prosthetic Hands in 2003. In addition to the publication 
on thick-film sensors for the hand describe in section 2, further research included 
studies on the motors and also control strategies for the multi-degree-of-freedom 
prosthetic [147,148]. Additional research focussed on the detection of object slippage 
in the hand and also investigations on the ability of the hand to monitor the texture of 
gripped objects [174,200,204,209,211]. Collaboration with the School of Health 
Sciences and physiotherapists at University Hospital Southampton (UHS) in 2009 led 
to a publication describing fabric-based, wearable strain sensors [165]. As a result of 
my son rupturing his Anterior Cruciate Ligament (ACL) in his knee and requiring 
surgery, I formed a collaboration with knee surgeons and physiotherapists and UHS. 
Patients recovering from knee surgery are often encouraged to place a defined 
percentage of their body weight on the affected limb. The main problem is that most 
patients have no idea how to gauge 20%, 50% or 75% of their weight. Hence, the 
need for an instrumented crutch was established, which can give audio and visual 
feedback for a pre-defined percentage of body weight. The research attracted broad 
publicity on the BBC and ITV news networks and is described in publications 
[171,178].  
 
I held the role of Head of the School of Electronics and Computer Science from 2011 
to 2015 and made the decision that medical sensors would be the focus of my 
research moving forward. Since 2018, I have been a Co-Director of the ECS Centre 
for Healthcare Technologies (CHT) and have built up a strong network of clinical 
collaborators. I co-authored a paper with an MSc student on the subject of Smart 
Homes for the elderly [210]. In 2017, I published a paper describing for the first time 
how a proximity sensor, known as a capaciflector, can be used as a respiration sensor 
[206]. Having spoken to anaesthetists at UHS, it became apparent that there was clear 
medical interest in this concept as breathing rates in patients are routinely measured 
via manual counting of chest movement. Respiration rate is the only physiological 
parameter not measured continuously or with an instrument on patients admitted to 
hospital. In 2019, we conducted clinical trials of the device on 50 patients 
(https://clinicaltrials.gov/ct2/show/NCT03832205) and compared the results against 
the gold standard pneumotachometer. The results are discussed in publication [226]. 
The device is now the subject of an NIHR i4i project (Continuous Respiration 
Monitoring Using a Novel, Wearable Capaciflector Sensor for Early Detection of 
Distress, Enabling Quicker Intervention for Improved Patient Outcomes), which was 
awarded in 2021 with myself as the PI. We have recently trademarked the name 
PneumoRator to refer to the device. Collaboration with the Accident and Emergency 
Department at UHS and colleagues within ECS, resulted in the award of an Alan 
Turing Institute project (TriagED - Decision Support Algorithms for Emergency 
Departments) in 2020 [220,222]. In addition to being the PI, I was awarded a Turing 
Fellowship with the project. 

The work presented in this submission has not been submitted for a degree at 
the University of Southampton or any other university.   
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2. Selected publications on which DSc submission is 
based 
 
(* denotes the 10 most significant papers) 
 
(1) Fraigi LB, White NM, Atkinson JK and Brignell JE, Sensores de pelicula gruesa 
piezorresistivos, 1989, Mundo Electronico,  80-86 (in Spanish) 
(NMW conceived idea, analysed data, and co-wrote article {in English}) 
 
(2) Atkinson JK, Cranny AWJ, Fraigi LB and White NM, Thick-film sensors: 
Application and characterisation, Proceedings of Transducers '89, Montreux, 
Switzerland, 1989 
(NMW conducted experimental work, co-wrote article) 
 
(3) White NM, Assessment of thick-film piezoresistors on insulated steel substrates, 
Hybrid Circuits, 1989, 20, 23-27 
(NMW single author. This paper won the ISHM Educational Prize in 1989) 
 
(4) White NM and Brignell JE, A planar, thick-film load cell, Proceedings of 
Eurosensors IV, Karlsruhe, Germany, 1990 
(NMW co-wrote paper, conducted experimental work) 
 
(5) Holford KM, Bakopoulos CP and White NM, The development of a high pressure, 
thick-film sensor, Proc I.Mech.E Mechatronics conference, Robinson College, 
Cambridge, 11-13 September, 1990, 47-59 
(NMW experimental work, data analysis, co-wrote paper) 
 
(6) White NM and Brignell JE, A planar thick-film load cell, Sensors and Actuators, 
1991, 26(1/3), 313-319 
(NMW experimental work, analysis and co-wrote paper) 
 
(7) Shi WJ, White NM and Brignell JE, Adaptive filters in load cell response 
correction, Sensors and Actuators A, 1993, 37-38, 280-285 
(NMW PhD supervisor, experimental analysis and co-wrote paper) 
 
(8) White NM and Ko VTK, Thick-film acoustic wave sensor structure, Electronics 
Letters, 1993, 29(20), 1807-1808 
(NMW conceived idea, wrote paper, VTKK project student) 
 
(9) White NM and Leach GR, Fabrication of a thick-film force sensor employing an 
ultrasonic oscillator, IEE Proc. Science, Measurement and Technology, 1995, 
142(3), 249-254 
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(18) Scivier PK, White NM, Brignell JE, Gardner JW and Vidic M, Pulsed current 
analogue CMOS ASIC for excitation of polymer-based gas sensors, 
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(26) Beeby SP, Blackburn A and White NM, Silicon micromachining processes 
combined with thick-film printed PZT actuators for MicroElectroMechanical Systems 
(MEMS), Materials Letters, 1999, 40, 187-191 
(NMW contributed to analysis, co-wrote paper) 
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(28) Beeby SP, Stuttle M, Papakostas T and White NM, Low-cost micromachined 
silicon capacitive pressure sensor for industrial applications, Proceedings of Sensors 
and their Applications X, Cardiff, September 1999, IOP Publishing, Bristol, ISBN 
07503 06254, 23-28 
(NMW contributed to design, co-wrote paper) 
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paper) 
 
(47) Beeby SP, Ross JN and White NM, Design and fabrication of a micromachined 
silicon accelerometer with thick-film printed PZT sensors, Journal of Micromechanics 
and Microengineering, 2000, 10(3), 322-329  
(NMW project PI, contributed towards design, co-wrote paper) 
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 15 

(50) Beeby SP, Ensell G and White NM, Micro-engineered silicon double-ended 
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 18 

(78) Hale JM, Dyakowski T, Jaworski A, White NM and Harris NR, A sensor system 
for oil-water separators: Materials considerations, Sensors and their Applications XII, 
SJ Prosser and E Lewis (eds), 2003, IOP Publishing, ISBN 07503 09784, 71-76 
(NMW project Co-I, contributed towards design, co-wrote paper) 
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(82) Yan T, Jones BE, Rakowski RT, Tudor MJ, Beeby SP and White NM, Metallic 
triple beam resonator with thick-film printed drive and pickup, Proceedings of 
Eurosensors XVII, Guimaraes, Portugal, 21-24 September 2003, 10-13 
(NMW project co-PI, contributed towards design, co-wrote paper) 
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(NMW project PI, PhD supervisor (PG-J), contributed towards design, co-wrote paper) 
 
(89) Torah RN, Beeby SP and White NM, Improving the piezoelectric properties of 
thick-film PZT: the influence of paste composition, powder milling process and 
electrode material, Sensors and Actuators A, 2004, 110(1-3), 378-384 (cited 52 
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Sensors Journal, 2005, 5(2), 134-138 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(111) Yan T, Jones BE, Rakowski RT, Tudor MJ, Beeby SP and White NM, 
Metallic resonant strain gauges with high overload capability, Sensor Review, 2005, 
25(2), 144-147 
(NMW co-PI, contributed towards design, co-wrote paper) 
 
(112) Merrett GV, Al-Hashimi BM, White NM and Harris NR, Resource Aware Sensor 
Nodes in Wireless Sensor Networks, Sensors and Their Applications XIII, 2005, 137-
142 
(NMW joint PhD supervisor (GVM), contributed towards design, co-wrote paper) 
 
(113) Boltryk PJ, Harris CJ and White NM, Intelligent Sensors – A Generic Software 
Approach, Sensors and Their Applications XIII, 2005, 155-160 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(114) Page SF, Dolia A, Harris CJ and White NM, Multiple objective optimization for 
active sensor management, Proceedings of SPIE Defense and Security Symposium, 
2005, Florida, USA 
(NMW project PI, joint PhD supervisor (SFP), co-wrote paper) 
 
(115) Torah RN, Beeby SP and White NM, An improved thick-film piezoelectric 
material by powder blending and enhanced processing parameters, IEEE 
Transactions on Ultrasonics, Ferroelectrics and Frequency Control, 2005, 52(1), 10-
16 
(NMW PhD supervisor (RNT), contributed towards paste formulation, co-wrote paper) 
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(116) Beeby SP, Tudor MJ, Koukharenko E, White NM, O’Donnell T, Saha T, Kulkarni 
C and Roy S, Design and performance of a microelectromagnetic vibration-powered 
generator, Proceedings of The 13th International Conference on Solid-State Sensors, 
Actuators and Microsystems, 2005, Seoul, Korea, 780-783 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(117) Beeby SP, Tudor MJ, Koukharenko E, White NM, O’Donnell T, Saha T, Kulkarni 
C and Roy S, Design, fabrication and simulations of microelectromagnetic vibration 
powered generator for low power MEMS, Proceedings of Symposium on Design, Test, 
Integration and Packaging of MEMS/MOEMS, 2005, Montreux, Switzerland, 374-379 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(118) Cranny AWJ, Cotton DPJ, Chappell PH, Beeby SP and White NM, Thick-film 
force and slip sensors for a prosthetic hand, Sensors and Actuators A, 2005, 123-
124, 162-171 (cited 68 times) 
(NMW project PI, PhD supervisor (DPJC), contributed towards design, co-wrote 
paper) 
 
(119) Townsend RJ, Hill M, Harris NR, White NM, Beeby, SP and Wood RJK, Fluid 
modelling of microfluidic separator channels, Sensors and Actuators B, 2005, 111-
112, 455-462 
(NMW contributed towards design, co-wrote paper) 
 
(120) Jafaripanah M, Al-Hashimi BM and White NM, Dynamic sensor compensation 
using analogue adaptive filter compatible with digital technology, IEE Proceedings on 
Circuits, Devices and Systems, 2005, 152(6), 745-751 
(NMW joint PhD supervisor, contributed towards design, co-wrote paper) 
 
(121) Hamidon MN, Skarda V, White NM, Krispel F, Binhack M and Buff W, 
Fabrication of high temperature surface acoustic wave devices for sensor 
applications, Sensors and Actuators A, 2005, 123-124, 403-407 (cited 66 times) 
(NMW project PI, PhD supervisor (MNH), contributed towards design, co-wrote 
paper) 
 
(122) Cranny AWJ, Cotton DPJ, Chappell PH, Beeby SP and White NM, Thick-film 
force, slip and temperature sensors for a prosthetic hand, Measurement Science and 
Technology, 2005, 16, 931-941 
(NMW project PI, PhD supervisor (DPJC), contributed towards design, co-wrote 
paper) 
 
(123) Frood AJ, Beeby SP, Tudor MJ and White NM, Improved registration 
technique for fabricating thick-film piezoelectric sensors, Proceedings of 
Eurosensors XIX, 2005, Barcelona, Vol II 
(NMW contributed towards design, co-wrote paper) 
 
(124) Harris NR, Hill M, Torah R, Townsend R, Beeby SP and White NM, A 
multilayer thick-film PZT actuator for MEMS applications, Proceedings of 
Eurosensors XIX, 2005, Barcelona, Vol II 
(NMW PhD supervisor (RNT), co-wrote paper) 
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(125) Harris NR, Hill M, Townsend R, White NM and Beeby SP, Performance of a 
microengineered ultrasonic particle manipulator, Sensors and Actuators B, 2005, 
111, 481-486 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(126) Harris NR, Townsend R, Hill M, White NM, Beeby SP and Wood RJK Fluid 
modelling of microfluidic separator channels, Sensors and Actuators B, 2005, 111, 
455-462 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(127) Dolia AN, Page SF, Harris CJ and White NM, Passive low SNR tracking by 
spatial-temporal fusion of sliding window radon transforms, Proceedings of the 
Eighth International Conference on Information Fusion, 2005, Philadelphia, USA 
(NMW project PI, joint supervisor (SFP), contributed towards design, co-wrote paper) 
 
(128) Meng G, Jaworski A and White NM, Composition measurements of crude oil 
and process water emulsions using thick-film ultrasonic transducers, Chemical 
Engineering and Processing, 2006, Vol. 45, No. 5, pp 383-391 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(129) Merrett GV, Harris NR, Al-Hashimi BM and White NM, Rule managed 
reporting in energy controlled wireless sensor networks, Proceedings of Eurosensors 
XX, Gothenburg, Sweden, 2006, pp 402-403 
(NMW joint PhD supervisor (GVM), contributed towards design, co-wrote paper) 
 
(130) Dolia AN, Mihaylova L, Page SF, White NM, Harris CJ and Bull D, De-
centralised Active Sensor Management based on Information and Particle Filters, 
IEEE International Conference on Robotics and Automation (ICRA), 2006, Orlando, 
Florida, USA 
(NMW project PI, joint PhD supervisor (SFP), contributed towards design, co-wrote 
paper) 
 
(131) Harris NR, Hill M, Torah R, Townsend R, Beeby, SP, White NM and Ding J, A 
multilayer thick-film PZT actuator for MEMs applications, Sensors and Actuators A, 
2006, 132(1), 311-316 (Cited 112 times) 
(NMW project PI, contributed towards design, co-wrote paper) 
 
*(132) Beeby SP, Tudor MJ and White NM, Energy harvesting vibration sources for 
Microsystems applications (Review paper), Measurement Science and Technology, 
2006, 17(12), R175-R195 (cited 3671 times, most highly downloaded and cited 
paper from MST web site 2023, 43237 downloads) 
(NMW co-wrote equal share of paper) 
 
(133) Hamidon MN, Skarda V, White NM, Krispel F, Krempl P, Binhack M and Buff 
W, High-temperature 434 MHz surface acoustic wave devices based on GaPO4, 
IEEE Transactions on Ultrasonics, Ferroelectrics and Frequency Control, 2006, 
53(12), 2465-2470 
(NMW project PI, PhD supervisor (MNH), contributed towards design, co-wrote 
paper) 
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(134) Koukarenko E, Beeby SP, Tudor MJ, White NM, O’Donnell T, Saha T, Kulkani 
S and Roy S, Microelectromechanical systems vibration powered electromagnetic 
generator for wireless sensor applications, Microsystem Technologies, 12(11), 2006, 
1071-1077. (Cited 115 times) 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(135) Hale JM, White NM, Jaworski AJ, Meng G, and Dyakowski T, The design of a 
modular probe incorporating thick-film sensors for detecting phase interfaces in oil 
well primary separator plant, Experimental Techniques, 2006, 30(6), 37-43 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(136) Chorti A, Karatzas D, White NM and Harris CJ, Use of the extended Kalman 
filter for state dependent drift estimation in weakly nonlinear sensors, Sensor Letters, 
2006, 4(4), 377-379 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(137) Townsend RJ, Hill M, Harris NR and White NM, Investigation of two-
dimensional acoustic resonant modes in a particle separator, Ultrasonics, 2006, 44, 
E467-E471 (cited 65 times) 
(NMW co-wrote paper) 
 
(138) Page SF, Dolia AN, Harris CJ and White NM, Adaptive horizon model 
predictive control-based sensor management for multi-target tracking, American 
Control Conference, 2006, Minneapolis, Minnesota, USA 
(NMW project PI, joint PhD supervisor (SFP), contributed towards design, co-wrote 
paper) 
 
(139) Koukharenko E, Beeby SP, Tudor MJ, White NM, O’Donnell T, Saha, C, 
Kulkarni S and Roy S, Microelectromechanical systems vibration-powered 
electromagnetic generator for wireless sensor applications, Microsystems 
Technologies, 2006, 12(10-11), 1637-1645 (cited 115 times) 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(140) Cotton DPJ, Chappell PH, Cranny AWJ, White NM and Beeby SP, A novel 
thick-film piezoelectric slip sensor for a prosthetic hand, IEEE Sensors Journal, 
2007, 7(5), 752-761 (cited 158 times) 
(NMW project PI, PhD supervisor (DPJC), contributed towards design, co-wrote 
paper) 
 
(141) Karatzas D, Chorti A, White NM and Harris CJ, Teaching old sensors new 
tricks: Archetypes of intelligence Teaching, IEEE Sensors Journal, 2007, 7(5), 868-
881 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(142) Torah RN, Beeby SP, Tudor MJ and White NM, Thick-film piezoceramics and 
devices, Journal of Electroceramics, 2007, 19(1), 95-110 
(NMW PhD supervisor (RNT), contributed towards design, co-wrote paper) 
 
(143) Frood AJM, Beeby SP, Tudor MJ and White NM, Photoresist patterned thick-
film piezoelectric elements on silicon, Journal of Electroceramics, 2007 
(NMW contributed towards design, co-wrote paper) 
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(144) White NM, Advances in thick-film sensors, (Invited paper), Transducers ’07, 
2007, Lyon, France 
(NMW sole author) 
 
(145) Chorti A, Karatzas D, White NM and Harris CJ, Intelligent sensors in software: 
The use of parametric models for phase noise analysis, International Journal of 
Information Processing, 2007, 1(2), 191-196 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(146) Cotton D PJ, Cranny A, Chappell PH and White NM, Thick-film piezoelectric 
slip sensors for automatic grip control in prosthetic hands 2007), Proceedings of 12th 
World Congress of the International Society for Prosthetics and Orthotics, 
Vancouver, Canada, 313 
(NMW project PI, PhD supervisor (DPJC), contributed towards design, co-wrote 
paper) 
 
(147) Chappell PH, Cranny AWJ, Cotton DPJ, White NM and Beeby SP, Sensory 
motor systems of artificial and natural hands, International Journal of Surgery, 2007, 
5(6), 436-440 
(NMW PhD supervisor (DPJC), contributed towards design, co-wrote paper) 
 
(148) Cotton DPJ, Cranny AWJ, Chappell PH, White NM and Beeby SP, Control 
Strategies for a multiple-degree-of-freedom prosthetic hand, Measurement and 
Control, 2007, 40(1), 24-27 
(NMW project PI, PhD supervisor (DPJC), contributed towards design, co-wrote 
paper) 
 
(149) Mathioudakis I, Harris NR and White NM, Wireless Sensor Networks: 
Applications utilizing Satellite links. 18th Annual IEEE International Symposium on 
Personal, Indoor and Mobile Radio Communications (PIMRC'07), 3-7 September 
2007, Athens. 
(NMW joint PhD supervisor (IM), contributed towards design, co-wrote paper) 
 
(150) Grabham NJ and White NM, Use of a novel keypad for enhanced user identity 
verification, 2008 IEEE Instrumentation and Measurement Technology Conference, 
Victoria, Canada, 12-16 
(NMW conceived idea, contributed towards design, co-wrote paper) 
 
(151) Weddell AS, Harris NR and White NM, Alternative energy sources for sensor 
nodes: Rationalised design for long-term deployment, 2008 IEEE Instrumentation 
and Measurement Technology Conference, Victoria, Canada, 1370-1375 
(NMW joint PhD supervisor (ASW), contributed towards design, co-wrote paper) 
 
(152) Merrett GV, Weddell AS, Lewis AP, Harris NR, Al-Hashimi BM and White NM, 
An empirical energy model for supercapacitor powered wireless sensor nodes, IEEE 
17th International Conference on Computer Communications and Networks (ICCN 
2008), US Virgin Islands 
(NMW joint PhD supervisor (GVM, ASW), contributed towards design, co-wrote 
paper) 
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(153) Merrett GV, Weddell AS, Harris NR, Al-Hashimi BM and White NM, A 
structured hardware/software architecture for embedded sensor nodes, IEEE 17th 
International Conference on Computer Communications and Networks (ICCN 2008), 
Advanced Networking Workshop, US Virgin Islands 
(NMW joint PhD supervisor (GVM, ASW), contributed towards design, co-wrote 
paper) 
 
(154) Weddell AS, Harris NR and White NM, Flexible Integration of alternative 
energy sources for autonomous sensing, 2nd Electronic Systems Integration 
Technology Conference (ESTC 2008), Greenwich 
(NMW joint PhD supervisor (ASW), contributed towards design, co-wrote paper) 
 
(155) White NM, Harris NR Kok SL, and Tudor MJ, Novel thick-film piezoceramic 
micro-generators based on free-standing structures, 2nd Electronic Systems 
Integration Technology Conference (ESTC 2008), Greenwich 
(NMW joint PhD supervisor (SLK), contributed towards design, co-wrote paper) 
 
(156) Kok SL, White NM and Harris NR, Free-standing thick-film piezoelectric 
device, Electronics Letters, 2008, 44(4), 280-281 (cited 77 times) 
(NMW joint PhD supervisor (SLK), contributed towards design, co-wrote paper) 
 
(157) Kok SL, Harris NR and White NM, Thick-film piezoceramic microgenerators, 
Measurement + Control, 2008, 41(4), 120-125 
(NMW joint PhD supervisor (SLK), contributed towards design, co-wrote paper) 
 
(158) Koukharenko E, Tudor MJ, Beeby SP, White NM, Li X, Nandhakumar I, Micro 
and nanotechnologies for thermoelectric generators, Measurement + Control, 2008 
41(5), 138-142 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(159) Koukharenko E, Li X, Nandhakumar I, Schiedt B, Trautmann C, Speed J, 
Tudor, MJ, Beeby, SP and White NM, Development of nanostructures for 
thermoelectric microgenerators using ion-track lithography, Electronics Letters, 2008, 
44(7), 500-501 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(160) Merrett GV, Harris NR, Al-Hashimi BM and White NM, Energy managed 
reporting for wireless sensor networks, Sensors and Actuators A, 2008, 142(1), 379-
389 
(NMW joint PhD supervisor (GVM), contributed towards design, co-wrote paper) 
 
(161) Koukharenko E, Li X, Nandhakumar I, Frety N, Beeby S P, Cox D, Tudor M J, 
Schiedt B, Trautmann C, Bertsch A and White NM, Towards a nanostructured 
thermoelectric generator using ion-track lithography, Journal of Micromechanics and 
Microengineering, 2008, 18(10), 1-9  
((NMW project PI, contributed towards design, co-wrote paper) 
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(162) Glynne-Jones P, Coletti M, White NM, Gabriel S and Bramanti C, A feasibility 
study on using inkjet technology, micropumps and MEMS as fuel injectors, 
Proceeding of 44th AIAA/ASME/SAE/ASEE Joint Propulsion Conference, Hartford, 
USA, 2008 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(163) Merrett GV, Weddell AS, Berti L, Harris NR, White NM and Al-Hashimi BM, A 
Wireless Sensor Network for Cleanroom Monitoring, Eurosensors 2008, Dresden, 
German, 1553-1556 
(NMW joint PhD supervisor (GVM, ASW), contributed towards design, co-wrote 
paper) 
 
(164) Weddell AS, Harris NR and White NM, An Efficient Indoor Photovoltaic Power 
Harvesting System for Energy-Aware Wireless Sensor Nodes, Eurosensors 2008, 
Dresden, Germany, 1544-1547 
(NMW joint PhD supervisor (GVM, ASW), contributed towards design, co-wrote 
paper) 
 
(165) Metcalf CD, Collie SR, Cranny AWJ, Hallett G, James C, Adams J, Chappell 
PH, White NM and Burridge JH, Fabric-based Strain Sensors for Measuring 
Movement in Wearable Telemonitoring Applications, IET Conference on Assisted 
Living, London 24-25 March, 2009 
(NMW contributed towards design, co-wrote paper) 
 
(166) Weddell AS, Merrett GV, Harris NR and White NM, Energy Devices for Sensor 
Networks: Properties for Simulation and Deployment, Wireless Communications, 
Vehicular Technology, Information Theory and Aerospace & Electronic Systems 
Technology (Wireless VITAE), 17-20 May 2009, Aalborg, Denmark, 26-30. 
(NMW joint PhD supervisor (GVM, ASW), contributed towards design, co-wrote 
paper) 
 
(167) Mazomenos EB, Reeve JS and White NM, A Range-Only Tracking Algorithm 
for Wireless Sensor Networks, 23rd IEEE International Conference on Advanced 
Information Networking and Applications (AINA) Workshops, 26-29 May 2009, 
Bradford 
(NMW joint PhD supervisor (EBM), contributed towards design, co-wrote paper) 
 
(168) Merrett G, White NM, Harris NR and Al-Hashimi B, Energy-Aware Simulation 
for Wireless Sensor Networks, Sixth Annual IEEE Communications Society 
Conference on Sensor, Mesh and Ad Hoc Communications and Networks (SECON 
2009), 22-26 June 2009, Rome, Italy. 
(NMW joint PhD supervisor (GVM), contributed towards design, co-wrote paper) 
 
(169) Weddell AS, Grabham NJ, Harris NR and White NM, Modular Plug-and-Play 
Power Resources for Energy-Aware Wireless Sensor Nodes, Sixth Annual IEEE 
Communications Society Conference on Sensor, Mesh and Ad Hoc Communications 
and Networks (SECON 2009), 22-26 June 2009, Rome, Italy 
(NMW joint PhD supervisor (ASW), contributed towards design, co-wrote paper) 
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(170) Mazomenos E, Reeve, JS and White NM, Accurate Range-Only Tracking in 
Wireless Sensor Networks, 7th ACM Annual International Conference on Mobile 
Systems, Applications and Services (ACM MobiSys), 22-25 June 2009, Krakow, 
Poland 
(NMW joint PhD supervisor (EBM), contributed towards design, co-wrote paper) 
 
(171) Merrett GV, Peters C, Hallet G and White NM, An Instrumented Crutch for 
Monitoring Patients' Weight Distribution during Orthopaedic Rehabilitation, 
Eurosensors XXIII, 06-09 September 2009, Lausanne, Switzerland. 
(NMW conceived idea, contributed towards design, co-wrote paper) 
 
(172) Kok SL, White NM and Harris NR, Free-standing thick-film piezoelectric 
multimorph cantilevers for energy harvesting, 2009, IEEE International Ultrasonics 
Symposium, Rome, Italy 
(NMW joint PhD supervisor (SLK), contributed towards design, co-wrote paper) 
 
(173) Swabey M, Chambers P, Lutman ML, White NM, Chad JE, Brown AD and 
Beeby SP, 2009, The biometric potential of transient otoacoustic emissions, 
International Journal of Biometrics (IJBM), 1(3), 349-364  
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(174) Muridan, N, Chappell PH, Cotton DPJ, Cranny A and White NM, Detection of 
slip from multiple sites in an artificial finger, Sensors and their applications XV, J 
Phys Conf Series 178, ISSN 1742-6588, Heriot Watt University, Edinburgh, 
Scotland, 5 -7 Oct 2009, 1-6 
(NMW joint PhD supervisor (DPJC), contributed towards design, co-wrote paper) 
 
(175) Kok SL, White NM and Harris NR, Fabrication and characterisation of free-
standing piezoelectric cantilevers for energy harvesting, 2009, Measurement 
Science and Technology, 20, 1-13 
(NMW joint PhD supervisor (SLK), contributed towards design, co-wrote paper) 
 
(176) Li X, Koukharenko E, Nandhakumar I, Tudor MJ, Beeby SP, and White NM, 
High density p-type Bi0.5Sb1.5Te3 nanowires by electrochemical templating through 
ion-track lithography, 2009, Physical Chemistry Chemical Physics, 11, 3584-3590 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(177) Thorbjornsen B, White NM, Brown AD and Reeve JS, Radio frequency (RF) 
time-of-flight ranging for wireless sensor networks, 2010, Measurement Science and 
Technology, 21, 035202 (12pp) 
(NMW joint PhD supervisor (BT), contributed towards design, co-wrote paper) 
 
(178) Merrett GV, Ettabib M, Peters C, Hallett G and White NM, Augmenting forearm 
crutches with wireless sensors for lower limb rehabilitation, 2010, Measurement 
Science and Technology, 21, 124008 (10pp) 
(NMW conceived idea, contributed towards design, co-wrote paper) 
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(179) Koukharenko E, Kuleshova J, Fowler M, Tudor MJ, O'Connell D, Pike J, Beeby 
SP, Nandhakumar and White NM, Ion Track Nanolithography Using Thick Cross-
Linked Poly(methyl methacrylate) 950 Photoresist, 2010, Japanese Journal of 
Applied Physics, 49(6s) 06ge07  
(NMW project PI, contributed towards design, co-wrote paper) 
 
(180) Chambers P, Grabham NJ, Swabey M, Lutman M, White NM, Chad J and 
Beeby SP, A comparison of verification in the temporal and cepstrum-transformed 
domains of Transient Evoked Otoacoustic Emissions for biometric identification, 
2011, International Journal of Biometrics, 3(3), 246-264  
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(181) Manla G, White NM and Tudor MJ, Numerical model of a non-contact 
piezoelectric energy harvester for rotating objects, 2012, IEEE Sensors Journal 
12(6), 1785-1793 
(NMW PhD supervisor (GM), contributed towards design, co-wrote paper) 
 
(182) Naylor AJ, Koukharenko E, Nandhakumar IS, and White NM, Surfactant-
mediated electrodeposition of bismuth telluride films and its effect on microstructural 
properties, 2012, Langmuir, 28(22), 8296-9 
(NMW joint PhD supervisor (AJN), contributed towards design, co-wrote paper) 
 
(183) Beeby SP, Grabham NJ, Lutman M, White NM, Chad JE, Swabey MA, 
Chambers P, An evaluation of otoacoustic emissions as a biometric, 2012, IEEE 
Transactions on information Forensics and Security, 8(1), 174-183 
(NMW project Co-I, contributed towards design, co-wrote paper) 
 
(184) Page SF, Chen S, Harris CJ and White NM, Repeated weighted boosting 
search for discrete or mixed search space and multiple-objective optimisation, 2012, 
Applied Soft Computing, 12, 2740-2755 
(NMW project PI, joint PhD supervisor (SFP), contributed towards design, co-wrote 
paper) 
 
(185) Zhu D, Beeby SP, Tudor, White NM and Harris NR, A novel miniature airflow 
energy harvester for wireless sensing applications in buildings, 2012, IEEE Sensors 
Journal, 13(2) 691-70 (cited 66 times) 
(NMW contributed towards design, co-wrote paper) 
 
(186) Mazomenos E, Reeve J, White NM and Brown AD, A tracking system for 
wireless embedded nodes using time-of-flight ranging, 2013, IEEE Transactions on 
Mobile Computing, 12(12), 2373-2385 
(NMW joint PhD supervisor (EM), contributed towards design, co-wrote paper) 
 
(187) Li X, Merrett GV and White NM, Energy-efficient data acquisition for accurate 
signal estimation in wireless sensor networks, 2013, EURASIP Journal on Wireless 
Communications and Networking, 2013:230 (online open access) 
(NMW contributed towards design, co-wrote paper) 
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(188) Koukharenko E, Boden SA, Platxek D, Bagnall DM and White NM, Scalable 
silicon nanostructuring for thermoelectric applications, 2013, Journal of Electronic 
Materials, 42(7), 2114-2118 
(NMW project PI, contributed towards design, co-wrote paper) 
 
(189) Gleeson R, Kraft M and White NM, Design and analysis of an SOI MEMS 
voltage step-up converter, 2013, Journal of Micromechanics and Microengineering, 
23(11), 114017 
(NMW joint PhD supervisor, contributed towards design, co-wrote paper) 
 
(190) Zhu D, Glynne-Jones P, White NM, Harris NR, Tudor MJ, Torah R, 
Almusallam S and Beeby SP, 2013, Screen printed piezoelectric films for energy 
harvesting, Advances in Applied Electroceramics: Structural, Functional and 
Bioceramics, 112(2), 79-84 
(NMW contributed towards design, co-wrote paper) 
 
(191) Xun L, Merrett GV and White NM, Energy-efficient data acquisition for 
accurate signal estimation in wireless sensor networks, 2013, EURASIP Journal on 
Wireless Communications and Networking, 2013(1), 230 
(NMW contributed towards design, co-wrote paper) 
 
(192) Nandhakumar I, Burton M and White NM, Electrodeposition of highly efficient 
nanostructured thermoelectric materials, 2014, 22nd Meeting of the Electrochemical 
Society, Cancun, Mexico, paper 1381 
(NMW joint PhD supervisor (MB), contributed towards design, co-wrote paper) 
 
(193) Monkronthing S, White NM and Harris NR, Multiple-level digital loudspeaker 
array, 2014, Procedia Engineering, 87, 404-407 
(NMW joint PhD supervisor, contributed towards design, co-wrote paper) 
 
(194) Cranny AWJ, Harris NR and White NM, Screen printed potentiometric chloride 
sensors, 2014, Procedia Engineering, 87, 220-223 
(NMW contributed towards design, co-wrote paper) 
 
(195) Lau S-P, Merrett GV, Weddell AS and White NM, Streetlightsim: A simulation 
environment to evaluate networked and adaptive street lighting, 2014, IEEE 
Conference: Asia Pacific Conf. Wireless and Mobile Technologies, Bali, Indonesia 
(NMW joint PhD supervisor (S-PL), contributed towards design, co-wrote paper) 
 
(196) Lau S-P, Merrett GV, Weddell AS and White NM, A traffic-aware street lighting 
scheme for smart cities using autonomous networked sensors, 2014, Computers and 
Electrical Engineering, 45, 192-207 (cited 111 times) 
(NMW joint PhD supervisor (S-PL), contributed towards design, co-wrote paper) 
 
(197) Cranny AWJ, Harris NRH and White NM, Screen-printable porous glass: a 
new material for electrochemical sensors, 2015, Journal of Materials Science: 
Materials in Electronics, 26(7), 4557-4564 
(NMW contributed towards design, co-wrote paper) 
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(198) Sun H, Zhu D, Beeby SP and White NM, A miniature piezoelectric energy 
harvester for air flows, 2015, Design, Test, Integration and Packaging of 
MEMS/MOEMS Symposium 2015, Montpelier, France 
(NMW contributed towards design, co-wrote paper) 
 
(199) Merrett GV, Huang H and White NM, Modeling the effect of orientation on 
human-powered inertial energy harvesters, 2015, IEEE Sensors Journal, 15(1), 434-
441 
(NMW joint PhD supervisor (HH), contributed towards design, co-wrote paper) 
 
(200) Chappell PH, Muridan N, Hanif NHHM, Cranny AWJ and White NM, Sensing 
texture using an artificial finger and a data analysis based on the standard deviation, 
2015, IET Science, Measurement and Technology, 9(8), 998-1006 
(NMW contributed towards design, co-wrote paper) 
 
(201) Koukharenko E, White NM, Li X and Nandhakumar I, Ion-track etched 
templates for the high-density growth of nanowires of Bismuth Telluride and Bismuth 
Antimony Telluride by electrodeposition, 2015, Electrochemical Society 
Transactions, 64(35), 9-14 
(NMW contributed towards design, co-wrote paper) 
 
(202) Lau S-P, Merrett GV, Weddell AS and White NM, A traffic-aware street lighting 
scheme for smart cities using autonomous networked sensors, 2015, Computers and 
Electrical Engineering, 45, 192-207 
(NMW joint PhD supervisor (S-PL), contributed towards design, co-wrote paper) 
 
(203) Monkronthong S, White NM and Harris NR, A study of efficient speaklet 
driving mechanisms for us in a digital loudspeaker array based on PZT actuators, 
2016, IEEE Sensor Applications Symposium, Catania, Italy, 1-5  
(NMW joint PhD supervisor (SM), contributed towards design, co-wrote paper) 
 
(204) Mohamad Hanif, NH., Chappell, PH, White, NM, Cranny, AW and Nik Hashim, 
NN, Tactile to vibrotactile sensory feedback interface for prosthetic hand users, 
2016, 37th IEEE EMBS Conf BioMed Eng Sci, Engineering in Medicine and Biology 
Society, Pullman Bangsar, Kuala Lumpur, 194, 4-8 
(NMW joint PhD supervisor (NHMH), contributed towards design, co-wrote paper) 
 
(205) Burton MR, Richardson SJ, Staniec PA, Terrill NJ, Elliott JM, Squires AM, 
White NM and Nandhakumar IS, A novel route to nanostructured bismuth telluride 
films by electrodeposition, 2017, Electrochemistry Communications, 76, 71-74 
(NMW joint PhD supervisor (MRB), contributed towards design, co-wrote paper) 
 
(206) White NM, Ash J, Wei, Y and Akerman H, A planar respiration sensor based 
on a capaciflector, 2017, IEEE Sensors Letters, 1(4), 1-4 
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