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Project 88:   Infant Directed Speech 

Supervisor(s):   Denis Burnham (Principal Supervisor) 
 
Supervisor(s) contact information:   denis.burnham@westernsydney.edu.au  
     
Project description 
This project involves the investigation of differences in parental speech to 4-year-old and 
4½-year-old children at-risk versus not at risk for dyslexia. The intern will analyse data 
collected by the LENA device of parent’s (usually the mother’s) speech to their children 
under semi-controlled conditions, in order to extract (i) the number of words spoken 
specifically to the child (as opposed to the number of words spoken to other adults) and (ii) 
the number of conversational turns between parent and child. The project is a part of a 
larger project, entitled, the ‘Seeds of Literacy’.    
The Seeds of Literacy is a longitudinal developmental project concerned with identifying 
the early determinants and predictors of dyslexia. It involves two groups in infants, one at 
risk of dyslexia by virtue of having one dyslexic parent (as there is a demonstrated genetic 
or congenital component to dyslexia) and the send with no at-risk for dyslexia status. Both 
groups have been followed from 5 months of age through to 5 years of age. Dyslexia can only 
be diagnosed once children begin reading, but we have now shown that there are 
identifiable differences between infants at-risk and not at-risk of dyslexia (Kalashnikova, 
Goswami & Burnham, 2018). 
 
Project Aims 
The aims of the project are to investigate: 

1. The relationship between (i) the number of parental words spoken to the child 
and the number of converatational turns between parent and child and (ii) 
literacy and pre-literacy outcome measures, such as phonological awarweness 
and letter identification, and  

2. Whether this relationship differs between children who are at-risk for dyslexia 
and those who are not at risk.  

These aims are directly related to the over-arching aims of the Seeds of Literacy project, to 
determine precursors of dyslexia much earlier than has hitherto been possible.  

Project Methods 

LENA automatically determines number parental words spoken to the child and the 
number of conversational turns between parent and child. The project involves the 
extraction of these data from LENA transcripts and the sorting of these data within the 
spreadsheet, Excel, to determine the number parental words spoken to the child and the 
number of conversational turns for each child in each of the two groups.  

Opportunity for Skill Development 
In this project the student will gain expertise, on the practical side, in file manipulation and 
management, and basic analyses, and on the more conceptual side in phonetic analysis of 
speech.  
 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
The only skills required are basic use of computer applications, Word and Excel.  
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Project 89:  Neurophysiological correlates of speech segmentation  

Supervisor(s):   Professor Anne Cutler (Principal Supervisor) 
Dr. Pelle Söderström (Second Supervisor) 

 
Supervisor(s) contact information:    a.cutler@westernsydney.edu.au 
      p.soderstrom@westernsydney.edu.au 

Project description 
When we listen to spoken language, we are faced with the task of deciding where one word 
ends and another begins. This process is commonly known as speech segmentation, and it 
enables us to comprehend and extract information from speech. But how does the brain do 
it? After all, speech does not contain spaces, commas and full stops like written language 
does. Behavioural experiments – using reaction times – have already provided information 
about many aspects of speech segmentation, but the neural mechanisms that are involved 
are not fully understood. 
 
Using electroencephalography (EEG), this project investigates the brain mechanisms 
involved in speech segmentation. EEG allows researchers to study brain activity at the level 
of milliseconds. It is therefore ideal for looking at how the brain processes rapid speech. 
The project uses a word-spotting task, where participants listen to nonsense words that 
have real words embedded in them. Depending on the way the nonsense words are 
pronounced, these real words may be easier or harder to spot. By investigating the different 
brain responses to these situations, we can draw conclusions about the brain’s word 
spotting mechanism. This will help us further our understanding of speech segmentation.  
 
The task of the summer scholar will be to help generate test materials, program the 
experiment, test a small number of participants and analyse the EEG data. 
 
Project Aims 
The aim of the project is to uncover the neural signatures related to speech segmentation. 
 
Project Methods 
Experiment design; EEG experiment; analysis of EEG data 

Opportunity for Skill Development 
The student will gain insight into scientific methods and experimental design. This 
includes technical skills (operating advanced EEG equipment) and theoretical skills vital to 
a further career in research-oriented fields.  
 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
The summer scholar should ideally have a native command of Australian English. 
Otherwise, there are no requirements, as undergraduate students should already be well 
able to learn the skills necessary for this project. The computer programs involved can be 
readily learned.     
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Project 90: Does the quality of book reading at 3.5 years predict child 
vocabulary? 

Supervisor(s):   Anne Dwyer (Principal Supervisor) 
                                                 Christa Lam-Cassettari (Second Supervisor) 
Supervisor(s) contact information:    A.Dwyer@westernsydney.edu.au 
                                                                                                  c.lam-cassettari@westernsydney.edu.au 
Project description 
The process of learning to use language to communicate commences early in life, primarily 
through interactions with key caregivers (Snow & Ferguson, 1977). However, there are large 
individual differences in the size of a child’s vocabulary by the time they reach pre-school. 
The role of speech frequency and speech quality in providing infants with a learning 
advantage continue to be highlighteed in the literature (Hurtado, Marchman, Fernald., 
2008). We know that infants that hear more words have larger vocabularies in the second 
year of life (e.g. Weisleder and Fernald, 2013). We also know that the number of 
conversational turns between a parent and child is an important predictor of later 
vocabulary (e.g., Dwyer et al., 2018). But it is less well understood how the type of word 
forms present in speech to children during book-reading shape child vocabulary. 
 
Project Aims 
This study aims to shed light on the question of whether speech frequency or speech quality 
during book reading predicts vocabulary in pre-school aged children. This project tests 
whether the frequency of: questions, songs, onomatopoeic words (e.g. quack) vs. 
conventional words (duck), total number or words mothers’ use during book reading is 
related to receptive vocabulary in 3.5-4 year old children. The results will offer new insights 
into theories of language development and has broad implications for enhancing the 
outcomes of children at risk of language delay through the identification of key interactive 
features that can be targeted by early interventions. 

Project Methods 
The student will be shown how to do a literature search on the topic area and given key 
papers to read to become familiar with seminal literature. 
The student will be shown how to segment and annotate speech in an exisiting database of 
bookreading play sessions between mother’s and their 3.5-4 year old children using speech 
analysis software.  
Quantitative measures will then be correlated with the child’s scores on the Peabody 
Picture Vocabulary test to measure the relationship between maternal speech and child 
vocabulary. 
 
Opportunity for Skill Development 
The student will learn how to: 

• Conduct literature searches 
• Receive training on how to segment and annotate audio recordings  
• Extract quantitative measures of speech  
• Manage data 
• Perform analyses 
• Write a brief report 
• Experience the processes involved in infant research 
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Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
Students need to attend the BabyLab at Bankstown campus WSU for face-to-face training 
and supervision.   
 
Students require a current Working with Children Check to work in the BabyLab. This can 
be obtained from   
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Project 91: The impact of regional accent variation on monolingual 
and bilingual infants’ lexical processing 

Supervisor(s):   Professor Catherine Best (Principal Supervisor) 
Tina Whyte (Second Supervisor) 

Supervisor(s) contact information:    C.Best@westernsydney.edu.au 
      Tina.whyte@westernsydney.edu.au 

Project description 
Australia is a multicultural and multilingual society in which nearly one in five people speak 
a language other than English (LOTE) at home (Australian Bureau of Statistics, 2012).  
Many children in Australia whose parents are speakers of a LOTE may be exposed to this 
language at the same time that they may be exposed to Australian English, which may be 
spoken natively by the other parent. This exposure results in these children eventually 
becoming bilingual speakers of both languages. Studies have shown that in comparison to 
infants exposed to a single language (monolinguals), infants who are exposed to two 
different languages (bilinguals) show differences in their development of language skills 
(Bosch & Sebastian-Galles, 2003; Fennell, Byers-Heinlein, & Werker, 2007; Singh & Foong, 
2012). The proposed project seeks to determine whether young bilingual children differ 
from monolinguals in lexical processing, particularly in the extent to which bilinguals differ 
in their development of spoken word recognition (recognizing familiar words), word 
identification (identifying familiar words and its meaning) and word learning (associating 
words with objects). For successful lexical processing infants must recognize that while 
there are differences in the details of how words are pronounced (phonetic variation) that 
can distinguish words, there are pronunciation differences that leave the word true to itself 
(Best, Tyler, Gooding, Orlando, & Quann, 2009). One example of differences that leave 
word itself unchanged is regional accents, since despite differences in pronunciation of a 
word across accents, words remain the same. The majority of research investigating the 
effects of accent variation on speech processing has been about monolinguals (Best, Tyler, 
Gooding, Orlando, & Quann, 2009; Best, Kitamura, Pal, & Dwyer, 2012; Mulak, Best, Tyler, 
& Kitamura, 2013). Very little research on accent variation and lexical processing has 
focused on bilingual children, with the exception of a recent study by Mulak and Escudero 
(2016). Therefore, the extent to which bilingual children are different from monolinguals in 
processing unfamiliar accents in the areas of word recognition and word learning remains 
largely a mystery.  

Understanding how bilinguals compare to monolinguals in lexical development is a 
fundamental question in current infant language development research as it has the 
potential to shed light on a number of unanswered questions, such as whether there are 
differences in bilingual and monolingual infants’ developmental course of word 
recognition, word identification and word learning with cross-accent pronunciation 
differences. 
 
 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3071623/#R4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3071623/#R4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3071623/#R4
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Project Aims 
The current project aims to investigate how bilinguals compare to monolinguals in their 
ability to process accented speech. Specifically, the project aims to answer the following 
question: 
To what extent do unfamiliar regionally accented pronunciations impact bilingual and 
monolingual infants’ ability to identify the referent objects of familiar words? 

Project Methods 
This experiment will investigate whether infants can identify words’ referents in the native 
accent as well as a notably different unfamiliar accent. The looking-while-listening 
procedure (LWL) will be used. This task has been used in other word identification studies, 
including one by Mulak and colleagues (2016). This task examines infants’ existing 
associations with the familiar word form and its referent by evaluating whether the infant 
looks more to the correct visual referent upon hearing the word more than they look to the 
unnamed distractor image, and whether they do so even for words in the unfamiliar accent 
as well as in their native, familiar accent (Australian English). Performance (looking time to 
correct versus incorrect visual referent) measures will be collected. Prior to complete the 
looking-while-listening procedure, infants will listen to the same story as in our previous 
experiment, in one of the two accents. In the subsequent identification task, toddlers’ 
looking times to the target objects will subsequently be used as a measure of their success at 
identifying the label. 

The experiment will require infants to do simple tasks such as watch images on a screen and 
listen to words while sitting on their parent/ primary caregiver’s lap. In order to prevent 
parents/ primary caregivers from unintentionally influencing toddlers’ looking, they will 
wear headphones while listening to music as well as words over the music. The words over 
music have successfully been used to mask the adults’ hearing of the stimuli that are being 
presented to their child. All experiments require that the parent/primary caregiver is 
briefed on the details of the summer research scholarship student before testing and during 
the recruitment session. The second supervisor has the accent used in the studies and 
therefore cannot interact with the parent/primary caregiver and baby before testing. 
Therefore, the student will play a major role in interacting with the parent/primary 
caregiver and baby before testing. The student will be trained on all the relevant details of 
the studies so they can adequately discuss the studies with the parent/primary caregiver 
when they call to recruit for the as well as before testing. Contacting parents/caregivers 
from our register (database with parent and child information) is crucial to the study and 
therefore the student will be trained on how to use the register to make appointments for 
testing. The student will also be trained on how to make calls to parent/primary caregiver 
to recruit them for the study. Additionally, the student will be responsible for greeting the 
parent/primary caregiver once they visit the MARCS Babylab for an appointment. All 
testing will be done by the second supervisor but the student will sit in the testing room to 
assist with fussy babies.  

 
 
 



MARCS Institute – Summer Scholarship Research Program 2019 8 of 20 

Opportunity for Skill Development 
The student will improve their communication skillls because they will be trained on how 
to communicate crucial information to parents in a clear and succint way. Throughout the 
internship the student will also learn how to use a database to recruit and book 
appointments. The student will also develop their time management skills as he/she will 
have to schedule several appointments to meet different schedules and still get the best 
outcome. Finally, working with children and parents will help the student to develop their 
problem solving skills because problems will arise that require immediate and creative 
solutions.  
 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
No special skills needed.  
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Project 92: Does maternal emotion talk predict pre-schoolers 
prosocial behaviour? 

Supervisor(s):   Christa Lam-Cassettari (Principal Supervisor) 
 
Supervisor(s) contact information:   c.lam-cassettari@westernsydney.edu.au 
       

Project description 
The process of learning to use language to communicate commences early in life, primarily 
through interactions with key caregivers (Snow & Ferguson, 1977). However, there are large 
individual differences in the size of a child’s vocabulary by the time they reach pre-school. 
The role of speech frequency and speech quality in providing infants with a learning 
advantage continue to be highlighteed in the literature (Hurtado, Marchman, Fernald., 
2008). We know that infants that hear more words have larger vocabularies in the second 
year of life (e.g. Weisleder and Fernald, 2013). We also know that the number of 
conversational turns between a parent and child is an important predictor of later 
vocabulary (e.g., Dwyer et al., 2018). But it is less well understood how the type of emotion 
word forms present in speech to children during book-reading shape child prosocial 
behaviour. 
 
Project Aims 
This study aims to shed light on the question of whether speech frequency or speech quality 
during book reading predicts prosocial behaviour in pre-school aged children. This project 
tests whether the frequency of: questions, songs, onomatopoeic words (e.g. quack) vs. 
conventional words (duck), andd emotion words  mothers’ use during book reading is 
related to prosocial in 3.5-4 year old children. The results will offer new insights into 
theories of language development and has broad implications for enhancing the outcomes 
of children at risk of behavioural problems through the identification of key interactive 
features that can be targeted by early interventions 
 
Project Methods 
The student will be shown how to do a literature search on the topic area and given key 
papers to read to become familiar with seminal literature. 
 
The student will be shown how to segment and annotate speech in an exisiting database of 
bookreading play sessions between mother’s and their 3.5-4 year old children using speech 
analysis software.  
 
Quantitative measures will then be correlated with the child’s scores on strengths and 
difficulties questionnaire to measure the relationship between maternal speech and child 
prosocial behaviour. 
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Opportunity for Skill Development 
The student will learn how to: 

• Conduct literature searches 
• Receive training on how to segment and annotate audio recordings  
• Extract quantitative measures of speech  
• Manage data 
• Perform analyses 
• Write a brief report 
• Experience the processes involved in infant research 

 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
Students need to attend the BabyLab at Bankstown campus WSU for face-to-face training 
and supervision.   
 
Students require a current Working with Children Check to work in the BabyLab. This can 
be obtained from   
 

  



MARCS Institute – Summer Scholarship Research Program 2019 11 of 20 

Project 93: Novel artifact removal method from physiological 
signals to improve the quality of patient diagnostics 

Supervisor(s):   Ganesh Naik (Principal Supervisor) 
Gaetano Gargiulo (Second Supervisor) 

Supervisor(s) contact information:    ganesh.naik@westernsydney.edu.au 
      g.gargiulo@westernsydney.edu.au 

Project description 
With the emergence of non-invasive techniques and the recent advances of portable 
wearable devices have opened the door to a new generation of medical applications using 
physiological sensors for patient diagnostics and health monitoring. However, these 
recordings are contaminated by artifacts, thereby degrading the signals of interest 
compromising the interpretation of the underlying physiological information.  Moreover, 
physiological artifacts may interfere with neural information and even be used as normal 
phenomena to misleadingly drive a practical application such as heart diseases diagnostics 
and brain-computer interface. To overcome this limitation, existing diagnostic systems 
commonly depend on experienced clinicians to manually select artifact-free epochs from 
the collected multi-channel physiological (Brain or heart signals) data. Manual selection, 
however, is a tedious and time-consuming process, rendering the diagnostic system “semi-
automated.” Hence, the development of algorithms capable of identifying and removing 
artifacts in live or recorded data is paramount. It is critical following appropriate 
processing to remove noise and artifacts, that features of interest (e.g., R-peaks) are 
correctly extracted such that diagnosis and treatment are provided based on an accurate 
assessment of the patient. To summarise, it is important to confirm that any automated 
algorithm developed accurately distinguishes signal artifacts and identifies key 
physiological features. 
 
In 2017, our CRCP team (Dr. Naik, Dr. Gargiulo, and Dr. Breen) developed Groundtruth, a 
graphical user interface (GUI) for Matlab to facilitate signal inspection and identification of 
artifacts and features in physiological recordings. It allows interactive marking of artifact 
regions as well as simultaneous interactive removal/addition of marked physiological 
features, e.g., respiration peaks in respiration signals, R-peaks in ECG signals, etc. Live 
interactive data processing and display enables faster data processing. The system is 
customizable beyond the provided functionalities, and it is possible for the user to 
implement custom feature identification methods and define new plots to be automatically 
generated. Currently, we have evaluated the GUI successfully for clinical sleep study data, 
and the preliminary results are very promising.    
 
In preparation for further evaluation of this technology, there are several tasks that need to 
be completed. The first of these tasks is to fully automate and test the GUI for various 
physiological signals and clinical parameters. Considering the huge amount variety of 
clinical data (physiological signals), it is very important to automatically eliminate artifacts 
from clinical data which simplifies the computational task and help in patient diagnostics. 
The student involved in this project will evaluate/modify the GUI for the calculation of 
various clinical parameters and physiological signals. The results obtained using this study 
will be suitable for publication in reputed biomedical engineering journals and conferences. 
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Project Aims 
The project aims are to: 

• Remove artefact from various clinical and physiological data using Matlab GUI 
(developed by CRCP researchers) and interpret the results. 

• Implement and evaluate software (Matlab) algorithms for various clinical 
databases such as Physionet. Ideally, this Matlab package and other 
programming codes would process the data, automate, and simplify the process. 

• Interpret and compare the physiological data for patient diagnostics.  
 

Project Methods 
Matlab GUI or programming scripts will be required to process the data in the following 
manner: 

• Process (filtering, artefact removal, etc.) the clinical data using Matlab GUI and 
interpret the results. 

• Develop/modify, interpret and compare the clinical parameters (Heart Rate, 
Respiratory Rate, etc.)  

• Evaluate and automate the computation process of clinical parameters using the 
Physionet database (Physionet database contains validated clinical data from all 
over the world).  

 
Statistical analysis will be performed to: 

• Evaluate the statistical significance (using T-Test, ANOVA) of various sleep 
index parameters 

• Perform a regression analysis for estimating the relationships among variables. 
 

Opportunity for Skill Development 
This project provides a very good opportunity for a student to work with a highly skilled 
team of researchers, employing Biomedical Engineering, programming, and research skills 
working on clinical databases.  
 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
Programming skills:   

• Matlab: basic signal processing techniques including filtering, time and 
frequency domain analysis  

 
Engineering skills: 

• Programming: Student will be able to implement and test several signal 
processing methods using the already developed Matlab GUI and validate the 
results. 

• Computer engineering: Produce a reusable, properly commented software 
project. 

• Statistical analysis: Perform simple statistical analysis such as T-Test, 
Regression, ANOVA using Matlab, and SPSS software packages.  
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Project 94: Development of a Physical Drone Simulation Platform 
for High-speed Obstacle Avoidance 

Supervisor(s):   Associate Professor Gregory Cohen (Principal Supervisor) 
Mr Nicholas Ralph (Second Supervisor) 

Supervisor(s) contact information:    g.cohen@westernsydney.edu.au 
      N.Ralph@westernsydney.edu.au 

Project description 
The International Centre for Neuromorphic Systems is looking for a summer intern to 
assist us with the construction and implementation of a physical drone simulation platform 
for exploring high-speed obstacle avoidance tasks. This platform will support research 
exploring methods for detecting and avoiding objects at high-speed from small aerial 
vehicles, such as drones, using neuromorphic cameras and processing.  
 
In order to allow for fast experimentation and repeatability of experiments, we are 
constructing a physical drone simulator consisting of a suspended platform that can be 
moved via cables attached from each corner to a frame. These cables can are attached to 
spindles and motors, which can lower and raise each corner of the platform independently. 
We have built the physical frame for the apparatus, and we are looking for an intern to assist 
us with the electronics, firmware, and controlling software.  
 
This project will provide the student with experience in the design, development, and 
prototyping of a control system. The student will work closely with both our technical team 
and research team in order to build and design the system for the intended research. 
 
Project Aims 
The aims for this project are as follows: 

• To produce a hardware, rig capable of simulating a drone and capable of 
supporting an event-based camera 

• To design and implement an appropriate interface to the hardware device (i.e. a 
ROS controller or another suitable communication method) 

• To characterise the performance and range of motions of the hardware 
 

Project Methods 
The project will build upon the existing preliminary design for the drone simulator, which 
is already present in the ICNS workshop. There is scope to improve and refine the hardware 
itself, or to make use of the existing motors and mechanical assemblies. Each element of the 
system needs to be tested independently, and then integrated with a central controller with 
an external controllable interface (preferably through a high-level programming language 
such as Python). Finally, the system will be calibrated and characterised in terms of speed, 
accuracy, and range of motion. 
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Opportunity for Skill Development 
As the project involves electronics, firmware, and hardware, there is opportunity to develop 
skills in the following areas: 

• Rapid prototyping (including 3D printing and PCB design if needed) 
• Electronic design, development, and testing 
• Programming in both low-level languages (i.e. C) and high-level languages (i.e 

Python) 
• An introduction to neuromorphic event-based cameras 

 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
The student is expected to have knowledge of electronics and programming skills.  
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Project 95:  Infants’ Auditory Perception of Speech and Music 
Rhythm 

Supervisor(s):   Karen Mattock (Principal Supervisor) 
Jenny Zeng (Second Supervisor) 

Supervisor(s) contact information:    k.mattock@westernsydney.edu.au 
      j.zeng@westernsydney.edu.au 

Project description 
The human brain is primed for processing language and music (Trehub, 2001). Some 
evidence shows that language and music are two inter-connected cognitive domains in the 
human brain (e.g., Brandt, Slevc, & Gebrian, 2012), whereas another line of evidence 
indicates that music and language are independent systems in terms of biological evolution, 
for two reasons i) perception of musical beats is entrained (the brain locks onto the 
regularity of a good beat) but perceiving speech rhythm is more random by virtue of the 
different rhythms in languages of the world (Patel, 2006), and ii) music and language are 
neuro-physiologically represented in different parts of the brain (Van Lancker & Fromkin, 
1973). Given the conflicting evidence on the extent to which there is interaction or 
dissociation of language and music, it remains unclear how parallel elements in language 
and music, such as rhythm in both speech and music domains play roles in separate and 
cross-domain situations. 
Cross-domain transfer studies allow investigation into the extent to which experience in 
one domain, such as speech (language) is affecting processing of the other (perception of 
music) and relationship between these, as well as insight into the plasticity of the brain as a 
function of these experiences. Studying infants may reveal the innate processing 
constraints and interplay between language and music (Trehub and Hannon, 2006) that we 
might not be able to see in adults. The majority of research on speech and music processing 
by infants has employed behavioural measures but there are distinct advantages to 
investigating processing at the neural (brain) level. In the language domain, the ability to 
perceive stress in speech (heavy/emphasised versus light syllables) helps infants to 
segment the speech stream (i.e to learn where words begin and end in the stream of speech; 
Mattys, Jusczyk, Luce, & Morgan, 1999). However, most of the studies of stress perception 
studies have focused on single syllable/tone and bisyllabic/two-tone sequences instead of 
multi-syllabic/multi-tone sequences, which is more frequent in natural speech (Zahner et 
al., 2016). To date, the literature on stress perception in speech has focused predominantly 
on children acquiring a single language. Therefore, shifting the focus of research to 
bilingual infants would also help to fill the gap of bilingual data on language and music 
perception, as more than half of the world’s population speaks more than one language 
(Grosjean, 2010). To facilitate the aim of studying bilingual and monolingual infants’ 
perception in speech and music, the current study will adopt a neurological paradigm 
(MMN multi-feature paradigm) which features accurate measurement of responses at the 
neural level to trisyllabic/three-tone sequences (Näätänen, Pakarinen, Rinne, & Takegata, 
2004) where the emphasized syllabled is varied. 
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Project Aims 
This study investigates rhythm perception in speech and music in preverbal infants 
learning English and/or Mandarin. The aim is to contribute to the knowledge of 1) speech 
rhythm – stress perception in people learn/speaking English with obvious stress within 
words and Mandarin without obvious lexical stress within words, 2) speech and music 
cross-domain transfer through comparison between speech rhythm and music rhythm 
perception in infants and adults, and 3) the effect of bilingualism in speech and music 
rhythm perceptual development during infancy. Firstly, a pilot behavioural study will 
determine 7.5-month-old infant’s auditory threshold to pitch sound changes. Next, 7.5-
month-old, 10.5-month-old and adult monolingual English-learning/speaking/Mandarin-
learning/speaking participants will complete a speech rhythm perception task and a music 
rhythm perception task. In these two experiments, participants’ EEG brain signals will be 
recorded and measured to determine their sensitivity to rhythmic sound features (such as 
pitch, intensity and duration) at the neural level. 
 
Project Methods 
Mobile EEG system Live Amp will be used for obtaining the infants’ pre-attentive brain 
responses to speech and music tones in an EEG experiment (half an hour long) in various 
locations of Babylab (Bankstown, Kingwood and westmead). Student will be trained and 
supervised to recruit infants and caretakers to appropriate locations, assisting the testing 
session by fitting EEG cap on infants’ head, applying gel and EEG electrodes, distracting 
infants in case of fussiness, monitoring EEG recording, and maintaining Babylab 
procedures.  
Matlab will be used to view and analysis the data. Student will learn how to briefly 
processing and analyse the data in Matlab. 
 
Opportunity for Skill Development 
Opportunity to develop skills of recruiting and scheduling and testing infants in the 
babylab. Student will be trained on relevant methods for testing infants (e.g., EEG testing). 
Student will gain knowledge of babylab operation and maintainence. Student will be 
trained on data storage and will assist as appropriate with statistical analysis. 
 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
As the study requires communication and engagement with families/caretakers of Infants, 
strong and confident English language skills are requiqred. successful completion of the 
first year of undergraduate degree. Must obtain WWCC (working with children check). 
Have interest in EEG method and infant development.  
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Project 96: Cracking the code of successful language learning  

Supervisor(s):   Mark Antoniou (Principal Supervisor) 
 
Supervisor(s) contact information:    m.antoniou@westernsydney.edu.au 
       

Project description 
In the language sciences, fundamental questions concerning second language learning 
success remain unanswered. Many individuals attempt to learn a foreign language but are 
unsuccessful. However, some second language learners are able to acquire a foreign 
language very successfully. It is not clear why some learners flourish while others in the 
same educational setting struggle. It must be the case that successful learners possess 
certain attributes that when combined with the features of the learning situation result in 
positive learning outcomes, whereas unsuccessful learners are likely to be mismatched to 
the training method.  
 
Project Aims 
The central aim of this proposal is to identify the combination of factors that matter most in 
successful language learning. Specifically, the focus will be on the learning of nonnative 
phonetic (speech sound) contrasts. The reason for this is that phonetic learning is 
particularly difficult for nonnative learners, and poor phonetic learning leads to subsequent 
difficulties in other aspects of language acquisition including vocabulary development, 
comprehension, and literacy. Thus, improving phonetic learning may ultimately improve 
language learning, more generally. 
 
Project Methods 
In an artificial language learning experiment, the present proposal will investigate the 
contribution of subject-internal and -external factors to language learning success. Five 
artificial languages will be presented to subjects. The use of artificial languages allows for a 
level of experimental control that is not possible using natural languages, and avoids 
possible experimental confounds. The language learning task will be based on the 
methodology used by Dr. Antoniou in past work, in which each word in the artificial 
language is paired with a picture. During the initial exposure phase, the subject passively 
observes the picture-word pairings eight times in random order. Words are presented at the 
rate of one every 3.5 s, and no response is required from the subject to advance to the next 
word. The test phase then immediately follows in which all pictures are displayed onscreen 
and each word is presented, and the subject is required to select the correct picture by 
pressing the corresponding response button. This passive learning paradigm has been 
chosen because it is a simple methodology that establishes a baseline, separates good from 
poor learners, and permits our results to be compared to closely related research. From this 
simple baseline, it is possible to modify training to improve the language learning outcomes 
of individual learner types based on objective measures of cognitive function and language 
learning aptitude. 
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Opportunity for Skill Development 
The student will learn how to administer standardised cognitive tests, conduct hearing 
screenings, use online data collection methods, and execute artificial language learning 
training protocols. Dr. Antoniou will train the student to create auditory stimuli, modify 
experiment scripts in E-Prime, interpret data, and oversee the project to ensure that all 
work is completed within the required timeframe. Note that Dr. Antoniou’s 2016 Summer 
Scholar intern went on to Honours in Psychology and continued her project with Dr. 
Antoniou as supervisor. This has already resulted in a peer-reviewed conference 
publication. A similar opportunity will be afforded to Dr. Antoniou’s 2017 Summer Scholar. 
 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
The student should be enrolled in Psychology, Linguistics, or a related discipline. Past 
research experience is desirable. Dr. Antoniou will work closely with the student to hone 
their research skills in executing the proposed experiments. 
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Project 97: Investigating the effects of temperature on a 
neuromorphic event-based vision sensor and design of 
an active cooling system 

Supervisor(s):   Dr Travis Monk (Principal Supervisor) 
                                                 A/Pro Greg Cohen (Second Supervisor) 
                                                 Mr Nicholas Ralph (Third Supervisor)  
Supervisor(s) contact information:    Travis.Monk@westernsydney.edu.au 

Greg.Cohen@westernsydney.edu.au 
N.Ralph@westernsydney.edu.au 

Project description 
Neuromorphic Event-Based Sensors (EBS) are biologically inspired sensors for visual 
perception. At ICNS, these sensors are used as an alternate approach to conventional 
optical Space Situational Awareness (SSA). SSA is the gathering of accurate and timely 
information on objects orbiting earth and the environment of space. Cohen et al. 2017 
demonstrated the EBS’ capabilities in satellite tracking and the ability of these sensors to 
overcome many of the problems faced by existing optical systems.  
 
Although these sensors have demonstrated success in laboratory experiments and in real-
world environments, sensor noise is still a challenge. This noise limits our capabilities by 
obscuring the desired signal, inhibiting the ability of our detection algorithms and 
increasing the overall data output of the sensor. Literature contains some work on 
determining how temperature plays a role in the function of the sensor, however there is no 
clear investigation into the signal to noise ratio (SNR) of the EBS in different temperature 
conditions or a practical implementation of a cooling system below dew point.  
 
If these temperature effects can be fully understood, the student will then work with our 
technical team and supervisors to design and implement an active cooling system for the 
EBS. If successful, the performance of the SSA system in satellite tracking can be improved 
and data rates significantly lowered. Additionally, our auxiliary uses for the EBS and the 
uses of the wider neuromorphic imaging community will be benefited from the ability to 
raise the SNR and uncover the desired signal.  
 
Project Aims 

• Actively cool and maintain the temperature of an Event-Based Sensor (EBS)  
• Determine the effects of temperature on the noise properties of an EBS 
• Design and implement a basic cooling system to perform experiments to 

benchmark performance with and without the cooling  
• Prepare a draft academic publication presenting the findings of the project, 

design of the cooling system and improvements borne from its implementation 
in SSA.  

 

mailto:Travis.Monk@westernsydney.edu.au
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Project Methods 
This project has three distinct steps as detailed in the project aims and description:  

1. Determine the effects of temperature by recording a standard pattern, static 
scene or moving object in a cooled environment. 

2. Build an active cooling system for the EBS with assistance from ICNS 
researchers and technical staff.  

3. Benchmark performance on a basic task with a standard camera and a cooled 
camera.  

 
Opportunity for Skill Development 
This project will allow the student to become familiar with the principles of neuromorphic 
engineering, more specifically the principles of event-based vision.  The student will 
strengthen their general skills in instrumentation and computer vision with a greater 
understanding of performance evaluation on a vision sensor. Near the completion of the 
project, the student will also have the opportunity to prepare a draft of an academic article, 
an exercise vital skill for students wishing to pursue a career in research.  
 
Students are required to have the following skills/meet the following pre-requisite(s) 
to apply 
Students are recommended to have a basic understanding of computer vision and 
instrumentation. Moderate experience in electronics and programming is recommended. 
Python or Matlab is ideal. Students from science, computing, and engineering are 
encouraged to apply.  
 

 


	Project 88:   Infant Directed Speech
	Project description
	Project Aims
	Project Methods
	Opportunity for Skill Development

	Project 89:  Neurophysiological correlates of speech segmentation
	Project description
	Project Aims
	Project Methods
	Opportunity for Skill Development
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 90: Does the quality of book reading at 3.5 years predict child vocabulary?
	Project description
	Project Aims
	Project Methods
	Opportunity for Skill Development
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 91: The impact of regional accent variation on monolingual and bilingual infants’ lexical processing
	Project description
	Project Methods
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 92: Does maternal emotion talk predict pre-schoolers prosocial behaviour?
	Project description
	Project Aims
	Project Methods
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 93: Novel artifact removal method from physiological signals to improve the quality of patient diagnostics
	Project description
	Project Aims
	Project Methods
	Opportunity for Skill Development
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 94: Development of a Physical Drone Simulation Platform for High-speed Obstacle Avoidance
	Project description
	Project Aims
	Project Methods
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 95:  Infants’ Auditory Perception of Speech and Music Rhythm
	Project description
	Project Methods
	Opportunity for Skill Development
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 96:  Cracking the code of successful language learning
	Project description
	Project Aims
	Project Methods
	Students are required to have the following skills/meet the following pre-requisite(s) to apply

	Project 97: Investigating the effects of temperature on a neuromorphic event-based vision sensor and design of an active cooling system
	Project description
	Project Aims
	Project Methods
	Opportunity for Skill Development
	Students are required to have the following skills/meet the following pre-requisite(s) to apply


