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"The eye sees only what the mind is prepared to comprehend.”

—Robertson Davies

)

"The important thing is to not stop questioning. Curiosity has its own reason for existing.’
— Albert FEinstein

The purpose of life is not to be happy. It is to be useful, to be honorable, to be compassionate,

to have it make some difference that you have lived and lived well.”

— Ralph Waldo Emerson

"The greatest glory in living lies not in never falling, but in rising every time we fall.”

— Nelson Mandela

"Success is not the key to happiness. Happiness is the key to success. If you love what

you are doing, you will be successful.” — Albert Schweitzer

”Research is to see what everybody else has seen, and to think what nobody else has thought.”

— Albert Szent-Gyorgyi
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Abstract

Object perception refers to the process by which an organism recognizes, interprets, and
understands objects in its environment. It involves the brain’s ability to take in sensory in-
formation from the surroundings, such as visual, auditory, tactile, or other sensory inputs,
and make sense of these inputs to identify and understand objects. Object perception is
crucial for various cognitive processes, including navigation, social interactions, problem-
solving, and everyday tasks. It involves complex interactions between sensory systems,
brain regions, and cognitive processes to create a coherent and meaningful representation
of the world. This thesis primarily focuses on understanding the neural underpinning of
object perception in the brain. The main objective is to evaluate how the brain learns to

see and perceive an object.

A pivotal question emerges concerning whether object recognition abilities are predomi-
nantly inherent or influenced by environmental factors. In other words, it unfolds an in-
quiry into how experience-dependent plasticity shapes object recognition skills compared
to the potential contribution of innate neural structures that facilitate particular aspects
of object recognition. We are presented with a unique opportunity to work with indi-
viduals from ‘Project Prakash’ This initiative uniquely combines the humanitarian goal
of restoring sight to curably blind children with the scientific objective of investigating

fundamental questions about brain development and visual learning.

In this thesis, we have attempted to understand the neural mechanism of object recognition
in detail using electrophysiological techniques, i.e. EEG on different subject groups, viz.,
healthy controls and Project Prakash subjects. The healthy controls were the participants
with normal sight. We explored two facets of object perception in the two groups: basic
structure perception, encompassing perceptual grouping ability, and complex structure

perception, involving face perception ability.

These unique Project Prakash subjects were assessed in two dimensions: firstly, by exam-
ining the evolution of object perception skills following extended periods of post-surgical
visual experiences, and secondly, by monitoring the development of object recognition
skills in post-surgery and follow-up assessments. In the first case, they are referred to
as long-term subjects (LTS), and in the second case, they are called newly-sighted sub-
jects (NSS). Our focus is on investigating whether congenitally blind children, treated
several years after birth, possess the capacity to perceive and comprehend objects in a

manner congruent with that of typically sighted children. Moreover, our studies highlight



whether these abilities are innate or acquired through experience, while also addressing

the significance of a sensitive period in their development.

Firstly, this thesis examines how perceptual grouping ability develops for LTS over ex-
tended periods following visual surgery. Participants who had undergone cataract surgery
were exposed to images containing structured and non-structured elements and were tasked
with identifying structures within them. Healthy individuals of similar age, social, and
economic backgrounds were included as controls. EEG data was collected from both the
cataract group and the control group, and the resulting ERPs were analyzed to identify
different ERP components. Our findings reveal high brain activation in response to struc-
tured stimuli, indicating enhanced perceptual grouping compared to random stimuli. This
suggests the acquisition of perceptual grouping skills among those who underwent surgery

between one to five years prior to the study.

Our work also investigates the development of face (i.e., complex object) perception abil-
ity in NSS (i.e., visually deprived children after visual restoration surgery). Analysis of
ERP responses from occipito-temporal electrodes in these subjects reveals an ability to
discriminate faces from objects post-surgery, with this capability improving over time.
Interestingly, the ERP responses of these subjects converge towards those of healthy in-
dividuals as time progresses, indicating significant enhancements in face categorization
abilities after vision restoration interventions among previously visually impaired individ-
uals. These improvements manifest in various aspects, including visual acuity, behavioral
responses, and EEG patterns observed in Project Prakash subjects. These findings suggest
that the development of face perception ability may be influenced by experience rather

than solely relying on early visual input.

The thesis aims to comprehend object recognition processes in the brain, utilizing EEG
and behavioral experiments to gather relevant brain signals and understand basic and
complex object perception. Conclusions drawn from ERP, functional connectivity, and
acuity results imply that object perception abilities may be influenced by experiences and
environmental factors beyond early visual exposure, offering avenues for further explo-
ration into how experiences shape complex object perception, particularly in cases with
limited early visual input. The thesis suggests utilizing data from these unique subjects
for future investigations, enriching the understanding of the interplay between experience,
brain function, and object perception. The collected data from these unique subjects holds

the potential to address even more intriguing questions.
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(A) ERP at the Frontal region averaged for electrodes Fpl, Fp2, AF7, AF3,
AF4, AF8, F5, and F6 (depicted in the scalp map in the top right corner)
following the presentation of Structure-NonStructure stimulus. ERP com-
ponents P200, FN400, and LPC exhibit larger amplitudes in response to
structures (red line) compared to non-structures (blue line). The black
line shows the difference between the two events (B) ERP at the Occipi-
tal region averaged for electrodes PO7, POS8, PO3, PO4, O1, O2, and Oz
(represented in the scalp map at the top right corner) following the presen-
tation of Structure-NonStructure stimulus. ERP components P100, N200,
P300, and LPC exhibit larger amplitudes in response to structures (red line)
compared to non-structures (blue line). The black line shows the difference
between the two events. . . . . . . .. ... L Lo
ERP at the V1 region averaged for electrodes P7, P5, P3, P1, Pz, P2,
P4, P6, P8, POT7, PO8, POz, PO3, PO4, O1, Oz, and O2 (represented in
the scalp map at the right corner) following the presentation of Structure-
NonStructure stimulus. ERP components P100, N200, and P300 exhibit
larger amplitudes in response to structures (red line) compared to non-
structures (blue line). The black line shows the difference between the two

Grand ERP: (A) shows GERP for frontal region electrodes over 15 sub-
jects, and (B) shows GERP for occipital region electrodes over 15 subjects
(C) Difference curve averaged over all considered frontal electrodes, dis-
played for each of the 15 subjects (D) Difference curves averaged over all
considered occipital electrodes, displayed for each of the 15 subjects (E)
Mean T-Score averaged over all 15 subjects for frontal electrodes (F) Mean
T-Score averaged over all 15 subjects for occipital electrodes. . . . . . . ..
Topographical maps showing ERP difference between the events Structure
and Non-Structure, where black color indicates no activity while white color
represents the ERP activity. . . . . . . .. ... o000
Figure displays the electrode sites selected for the structure-nonstructure
ERP Analysis in the right hemisphere (RH) and the left hemisphere (LH)
of the brain. These electrodes are the ones with significant differences be-
tween the two events, statistically (with p < 0.05) as well as visually in the
occipitotemporal region of the brain. . . . . . .. ... ... ... ......
Frontal region ERP: ERP at the Frontal region averaged for electrodes
Fpl, AF7, AF3, and F7 in the Left Hemisphere (left side in the figure)
and averaged over electrodes Fp2, AF4, AF8, F4, F6, F8 in the Right
Hemisphere (right side of the figure) following the presentation of Structure-
NonStructure stimulus is evaluated for healthy controls. ERP components
P200, FN400, and LPC exhibit larger amplitudes in response to structures
(red line) compared to non-structures (blue line). LF and RF refer to the
Left Frontal and Right Frontal hemispheres. . . . . . . . .. ... ... ...
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Occipital region ERP: ERP at the Occipital region averaged for elec-
trodes P1, P3, P5, P7, PO3, PO7, O1 in the Left Hemisphere (left side in
the figure) and averaged over electrodes P2, P4, P6, P8, PO4, PO8, 02 in
the Right Hemisphere (right side of the figure) following the presentation
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Stimuli Design Overview: (A) Examples of stimuli, i.e. "Face’ and 'Object’,
(B) Outlook of stimulus presentation: The 'Face’ and 'Object’ stimuli were
displayed for 300 ms each, with the gap between them varying randomly
from 800 ms to 1500 ms. A total of 200 visual stimuli events were presented
randomly. . . . . ... L e
Grand Event-Related Potential (GERP) in the left hemisphere at electrodes
P5, P7, and PO7 and in the right hemisphere at electrodes P6, P8, and POS8
for face and object stimuli. The solid red and blue lines represent the grand
average of all subjects for face and object event respectively. The shaded
region above and below it indicates the + /- standard deviation of the mean.
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Connectivity Matrix and Weighted Connectivity Map respectively for Struc-
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Matrix respectively for Non-Structure . . . . .. .. ... ... 0.
Functional Connectivity for the events Structure and Non-Structure is eval-
uated over the EEG frequency bands (Theta, Alpha, Beta, and Gamma)
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Graph Measures of Weighted PLV matrix: Clustering Coefficient and Path
Length calculated for EEG frequency bands (Theta, Alpha, Beta, and
Gamma) represented using boxplot for the events Structure (red box) and
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p < 0.05 significance) for structure as compared to non-structure while a
low PL value (with p < 0.05 significance) for structure as compared to
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EEG frequency bands (Theta, Alpha, Beta, and Gamma) represented using
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Dynamic Functional Connectivity for Face : showing Connectivity
Maps in all EEG frequency bands (Delta, Theta, Alpha, Beta, and Gamma)
over the time length of stimulus presentation in time segments of 100 ms
i.e. 0—100 ms, 100 —200 ms, and so on till 600 — 700 ms. The results show
increased theta band connectivity between the frontal and parieto-occipital
regions in the 100 — 200 ms and 200 — 300 ms time segments after stimulus
onset, and increased gamma band connectivity for faces at parieto-occipital
electrodes in the 100 — 200 ms segment. . . . . . . . .. .. .. . ...
Graph Measures of Weighted PLV matrix: Clustering Coefficient and Path
Length calculated for EEG frequency bands (Delta, Theta, Alpha, Beta,
and Gamma) represented using boxplot for the events Face (red box) and
Object (green box). The boxplot represents a high CC value (with p < 0.05
significance) for the face as compared to the object while a low PL value
(with p < 0.05 significance) for the face as compared to the object in the
theta band. . . . . . . . ...

Workflow Pipeline A: Data collection from human presenting face paradigm

on the display, B: data was collected on all 64 sensors and preprocessed for
further analysis, C: Dynamic MST matrices were calculated in 5 EEG fre-
quency bands over different time segments of stimuli presentation, D: MST
graphs and MST measures for events; face and object were calculated and
statistically checked and presented using boxplot. . . . . . . . ... .. ...
MST matrix and its corresponding MST graph and MST tree in different
EEG frequency bands: (A) Delta band, (B) Theta band, (C) Alpha band,
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MST Dynamic Connectivity over time-segments along the length of stimuli
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stimulus onset, T200 refers to the 100 — 200 ms time segment after stimulus
onset, and so on. The size and color of each node change depending on the
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with the edges. The changing network for faces and objects is represented
and the significance values are mentioned in Table 3.1. . . . . . . . ... ..
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Figure displays details about Project Prakash. The visual from sight restora-
tion surgery is shown. One of the Prakash subjects’ pictures before and after
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Stimuli Design Overview (A) Examples of stimuli, i.e. ‘Structure’ and ‘Non-
Structure’; the image displays random dots, with some appearing to create
perceptual line segments referred to as ‘Structures’ while the other image
solely consists of random dots, referred to as ‘Non-Structures’ (B) Out-
look of stimulus presentation: Each image was displayed on the screen for
1000 ms, followed by an inter-stimulus interval ranging from 1200 ms to
2300 ms between successive images. In total, 200 stimuli, comprising 100
structure and 100 non-structure images, were presented randomly to the
participants. . . . . . ... L Lo
Figure displays the electrode sites selected for the structure-nonstructure
ERP Analysis of the LTS group. These electrodes have significant differ-
ences between the two events, statistically (with p < 0.05 as well as visually
in the left and right hemispheres of the occipitotemporal region. . . . . . .
Figure displays the Hit rates or Mean Accuracy in the behavioral task of
basic structure perception (Structure-NonStructure Perception) for Control
and the LTS subject groups. The accuracy of the LTS group is determined
as the mean of the accuracy scores of all participants within that group
during the last follow-up. The LTS group showed comparable accuracy as
the control group in the behavioral task. . . . . . .. ... ... ... ....
Event Related Potential of LTS subjects (SUB 01, SUB 02, SUB 03, and
SUB 04) and age-matched Control subjects’ individual EEG response to
events- structure and non-structure in the left hemisphere (averaged for
electrodes P1, P3, P5, P7, PO3, PO7, and O1) and Right Hemisphere
(averaged for electrodes P2, P4, P6, P8, PO4, PO8 and O2). The details
of all PP subjects are mentioned in Table 4.1. The significance values for
comparison between events and subject groups for each ERP component
are tabulated in Table 4.2 and Table 4.3. . . . . . .. ... ... ... ....
Topographic maps of the P100, N200, and P300 to Structure, NonStructure,
and difference Structure-NonStructure shown separately for the Control and
PP-LTS subjects group. . . . . . . . .. .
P100, N200, and P300 ERP component amplitudes (first, second, and third
rows, respectively) in the left and right hemisphere to structures and non-
structures shown separately for individual LTS (PP-Subl, PP-Sub2, PP-
Sub3, and PP-Sub4) and age-matched control subjects were compared for
the events-Structure and Non-Structure(‘“*’ represents p — value < 0.05,**’
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Table 4.1. The significance values for the comparison shown are tabulated
in Table 4.2 and 4.3. . . . . . . . . ..
Grand mean ERP indicating LTS and Control subject group mean response
respective to events- structure, and non-structure at Left Hemisphere (av-
eraged for electrodes P1, P3, P5, P7, PO3, PO7, and O1) and Right Hemi-
sphere (averaged for electrodes P2, P4, P6, P8, PO4, POS8, and 0O2). Our
findings illustrate the GERP components P100, N200, and P300 exhibit
larger amplitudes in response to structures (red line) compared to non-
structures (blue line) for both the LTS and Control subject groups. The
significance values for amplitude comparison between hemispheres and sub-
ject groups are tabulated in Table 4.4 and 4.5. . . . ... ... ... ....
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Stimuli Design Overview: (A) Examples of stimuli, i.e. 'Face’ and ’Object’,
(B) Outlook of stimulus presentation: The 'Face’ and ’Object’ stimuli were
displayed for 300 ms each, with the gap between them varying randomly
from 800 ms to 1500 ms. A total of 200 visual stimuli events were presented
randomly. . . . .. oL
Figure displays the electrode sites selected for the face-object ERP Analysis
of the LTS group. These electrodes have significant differences between the
two events, statistically (with p < 0.05 as well as visually in the left and
right hemispheres of the occipitotemporal region. . . . . . . . ... .. ...
Figure displays the Mean Accuracy in the behavioral task of complex struc-
ture perception (Face-Object Perception) for Control and the LTS subject
groups. The accuracy of the LTS group is determined as the mean of the
accuracy scores of all participants within that group during the last follow-
up. The LTS group showed comparable accuracy as the control group in
the behavioral task. . . . . . .. ..
Figure depicts ERP responses of LTS-GroupA subject and Control sub-
ject averaged for electrodes P7, P5, and PO7 in the Left Hemisphere and
averaged for electrodes P6, P8, and POS8 in the Right Hemisphere corre-
sponding to events faces and objects, following the presentation of the Face-
Object paradigm during their last follow-up assessment. The responses of
the LTS-GroupA subject and age-matched Control subject are compared
for ERP component N170 amplitude and latency. A solid red line indicates
the Control subject’s response to the face while a solid blue line indicates
the Control subject’s response to the object. The dotted red line indicates
the LTS-GroupA subject’s response to the face while a dotted blue line indi-
cates the LTS-GroupA subject’s response to the object. Description of the
participants including their presurgical and last postsurgical visual acuity,
and the last follow-up assessment duration after PostOp are mentioned in
Table 4.6. . . . . . .
Figure depicts ERP responses of LTS-GroupB subject and Control sub-
ject averaged for electrodes P7, P5, and PO7 in the Left Hemisphere and
averaged for electrodes P6, P8, and POS8 in the Right Hemisphere cor-
responding to events faces and objects, following the presentation of the
Face-Object paradigm during their last followup assessment. The responses
of the LTS-GroupB subject and age-matched Control subject are compared
for ERP component N170 amplitude and latency. A solid red line indicates
the Control subject’s response to the face while a solid blue line indicates
the Control subject’s response to the object. The dotted red line indicates
the LTS-GroupB subject’s response to the face while a dotted blue line indi-
cates the LTS-GroupB subject’s response to the object. Description of the
participants including their presurgical and last postsurgical visual acuity,
and the last follow-up assessment duration after PostOp are mentioned in
Table 4.7. . . . . . e
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Right Hemisphere dominance for Group-B Subjects: Figure above repre-
sents the left and right hemisphere ERP comparison of 4 individual PP
LTS Group-B subjects for face and object responses showing right hemi-
sphere dominance. The figure below represents electrode response in the
right hemisphere of a PP LTS Group-B subjects showing Right Hemisphere
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N170 Amplitude comparison for 4 individual LTS Group-A (PP-Subl, PP-
Sub2, PP-Sub3, PP-Sub4 as in figure) and age-matched control subjects in
the Left and Right Hemispheres. (‘* represents p — value < 0.05). The
details of LTS Group-A subjects are mentioned in Table 4.6.. . . . . . . ..
N170 Amplitude comparison for 4 individual LTS Group-B (PP-Subl, PP-
Sub2, PP-Sub3, PP-Sub4 as in figure) and age-matched control subjects in
the Left and Right Hemispheres. (‘“* represents p — value < 0.05). The
details of LTS Group-B subjects are mentioned in Table 4.7. . . . . . . . ..
N170 Latency comparison for 4 individual PP LTS Group-A subjects and
age-matched control subjects in the Left and Right Hemispheres. (‘**’ repre-
sents p—walue < 0.05). The details of LTS Group-A subjects are mentioned
in Table 4.6. . . . . . . . . .
N170 Latency comparison for 4 individual PP LTS Group-B subjects and
age-matched control subjects in the Left and Right Hemispheres. (‘**’ repre-
sents p—value < 0.05). The details of LTS Group-B subjects are mentioned
in Table 4.7. . . . . . . . e
Functional Connectivity Maps of the LTS-GroupA subject for the last follow-
up assessment and Control subject for the events Faces and Objects are
observed. The analysis was done for LTS-GroupA SUB 01: M, 16 years,
FollowUp2: 4 months after PostOp. The acuity details are mentioned in Ta-
ble 4.6. The findings suggest that functional connectivity for LTS-GroupA
subjects during the last follow-up assessment is comparable to Control sub-

Functional Connectivity Maps of the LTS-GroupB subject for the last follow-
up assessment and Control subject for the events Faces and Objects are
observed. The analysis was done for LTS-GroupB SUB 01: F, 7 years, Fol-
lowUp2: 7 months after PostOp. The acuity details are mentioned in Table
4.7. The findings suggest that functional connectivity for LTS-GroupB sub-

jects during the last follow-up assessment is comparable to Control subjects.

Functional Connectivity (PLV) of the LTS-GroupA and LTS-GroupB sub-
ject for the last follow-up assessment and Control subjects for the events
Faces and Objects is presented. The analysis was done for LTS-GroupA
SUB 01: M, 16 years, FollowUp2: 4 months after PostOp. The acuity de-
tails are mentioned in Table 4.6. The analysis was done for LTS-GroupB
SUB 01: F, 7 years, FollowUp2: 7 months after PostOp. The acuity details
are mentioned in Table 4.7. The red and green boxplots represent PLV
values for face and object events respectively. The findings suggest that
functional connectivity for LTS-GroupA and LTS-GroupB subjects during
the last follow-up assessment is comparable to Control subjects. . . . . . . .
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Stimuli Design Overview: (A) Examples of stimuli, i.e. 'Face’ and ’Object’,
(B) Outlook of stimulus presentation: The 'Face’ and ’Object’ stimuli were
displayed for 300ms each, with the gap between them varying randomly
from 800ms to 1500ms. A total of 200 visual stimuli events were presented
randomly. . . . ...
Figure displays the electrode sites selected for the face-object ERP Analysis
of the NSS group. These electrodes have significant differences between the
two events, statistically (with p < 0.05 as well as visually in the left and
right hemispheres of the occipitotemporal region. . . . . . . . ... .. ...
Mean of Behavioral Accuracy of both the NSS groups and Control groups for
the behavioral task related to the face-object experiment. The improvement
in behavioral accuracy following post-surgery and follow-up assessments is
observed for NSS subjects. . . . . .. ... L oo
Figure depicts ERP responses of NSS-GroupA subject and Control sub-
ject averaged for electrodes P7, P5, and PO7 in the Left Hemisphere
corresponding to events faces and objects, following the presentation of
the Face-Object paradigm across the duration of the intervention process,
spanning PreOP, PostOP, FollowUP1, and FollowUP2. The responses of
NSS-GroupA subject and Control subject are compared for ERP compo-
nent N170 amplitude and latency. A solid red line indicates the Control
subject’s response to the face while a solid blue line indicates the Control
subject’s response to the object. The dotted red line indicates the NSS-
GroupA subject’s response to the face while a dotted blue line indicates
the NSS-GroupA subject’s response to the object. The details of the NSS-
GroupA subject are the following- S01: M, 16 years, PostOP: 20 days after
PreOp, FollowUpl: 30 days after PostOP, and FollowUp2: 4 months after
PostOp. The acuity details are mentioned in Table 5.3. . . . .. ... ...
Figure depicts ERP responses of NSS-GroupA subject and Control sub-
ject averaged for electrodes P6, P8, and POS8 in the Right Hemisphere
corresponding to events faces and objects, following the presentation of
the Face-Object paradigm across the duration of the intervention process,
spanning PreOP, PostOP, FollowUP1, and FollowUP2. The responses of
NSS-GroupA subject and Control subject are compared for ERP compo-
nent N170 amplitude and latency. A solid red line indicates the Control
subject’s response to the face while a solid blue line indicates the Control
subject’s response to the object. The dotted red line indicates the NSS-
GroupA subject’s response to the face while a dotted blue line indicates
the NSS-GroupA subject’s response to the object. The details of the NSS-
GroupB subject are the following- S01: M, 16 years, PostOP: 20 days after
PreOp, FollowUpl: 30 days after PostOP, and FollowUp2: 4 months after
PostOp. The acuity details are mentioned in Table 5.3. . . . .. ... ...
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Figure depicts ERP responses of NSS-GroupB subject and Control sub-
ject averaged for electrodes P7, P5, and PO7 in the Left Hemisphere
corresponding to events faces and objects, following the presentation of
the Face-Object paradigm across the duration of the intervention process,
spanning PreOP, PostOP, FollowUP1, and FollowUP2. The responses of
the NSS-GroupB subject and Control subject are compared for ERP com-
ponent N170 amplitude and latency. A solid red line indicates the Control
subject’s response to the face while a solid blue line indicates the Control
subject’s response to the object. The dotted red line indicates the NSS-
GroupB subject’s response to the face while a dotted blue line indicates
the NSS-GroupB subject’s response to the object. The details of the NSS-
GroupB subject are the following- SO1: F, 7 years, PostOP: 5 days after
PreOp, FollowUpl: 120 days after PostOP, and FollowUp2: 7 months after
PostOp. The acuity details are mentioned in Table 5.4. . . . ... ... ..
Figure depicts ERP responses of NSS-GroupB subject and Control sub-
ject averaged for electrodes P6, P8, and POS8 in the Right Hemisphere
corresponding to events faces and objects, following the presentation of
the Face-Object paradigm across the duration of the intervention process,
spanning PreOP, PostOP, FollowUP1, and FollowUP2. The responses of
the NSS-GroupB subject and Control subject are compared for ERP com-
ponent N170 amplitude and latency. A solid red line indicates the Control
subject’s response to the face while a solid blue line indicates the Control
subject’s response to the object. The dotted red line indicates the NSS-
GroupB subject’s response to the face while a dotted blue line indicates
the NSS-GroupB subject’s response to the object. The details of the NSS-
GroupB subject are the following- S01: F, 7 years, PostOP: 5 days after
PreOp, FollowUp1: 120 days after PostOP, and FollowUp2: 7 months after
PostOp. The acuity details are mentioned in Table 5.4. . . . .. ... ...
N170 Amplitude comparison for 4 individual PP NSS-Group-A subjects and
age-matched control subject in the Left Hemisphere following post-surgery
and follow-up assessments (‘*’ represents p — value < 0.05). The details of
NSS-Group-A is mentioned in Table 5.1. . . . . . ... ... ... ... ...
N170 Amplitude comparison for 4 individual PP NSS-Group-A subjects and
age-matched control subject in the Right Hemisphere following post-surgery
and follow-up assessments (‘“*’ represents p — value < 0.05). The details of
NSS-Group-A is mentioned in Table 5.1. . . . . . . . ... ... .. .....
N170 Amplitude comparison for 4 individual PP NSS-Group-B subjects and
age-matched control subject in the Left Hemisphere following post-surgery
and follow-up assessments (‘“*’ represents p — value < 0.05). The details of
NSS-Group-B is mentioned in Table 5.2. . . . . . ... ... ... ......
N170 Amplitude comparison for 4 individual PP NSS-Group-B subjects and
age-matched control subject in the Right Hemisphere following post-surgery
and follow-up assessments (‘*’ represents p — value < 0.05). The details of
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Figure represents the right hemisphere dominance: Comparison of ERP re-
sponses in the LH and RH of four individual PP NSS GroupB subjects (in
4 boxes) over the timeline of surgery corresponding to face and object re-
sponses is presented. The red line indicates face responses while the green
line indicates object responses in LH and RH. The high amplitude of the
N170 peak was observed for faces rather than objects reflecting more acti-
vation in RH for NSS GroupB subjects for faces. . . . . ... ... ... ..
Longitudinal Functional Connectivity of the NSS-GroupA subjects for the
events Faces and Objects is observed over the time, spanning from the
Pre-operative period to post-operative and the follow-up assessments. The
details of the NSS-GroupA subject are the following- SO01: M, 16 years,
PostOP: 20 days after PreOp, FollowUpl: 30 days after PostOP, and Fol-
lowUp2: 4 months after PostOp. The acuity details are mentioned in Table
5.3. The findings suggest increased functional connectivity during follow-up
assessments. . ... oL 0L oL Lo e e
Longitudinal Functional Connectivity of the NSS-GroupB subjects for the
events Faces and Objects is observed over the time, spanning from the Pre-
operative period to post-operative and the follow-up assessments. The de-
tails of the NSS-GroupB subject are the following- S01: F, 7 years, PostOP:
5 days after PreOp, FollowUpl: 120 days after PostOP, and FollowUp2: 7
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tute of Technology Delhi, indicating two synchronized PCs: one presents
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