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NIMHANS, IITBBS researchers find a new way to decode schizophrenia,
uses chaos theory to map how brain’s signals behave over time.

Link
NIMHANS, IITBBS researchers find new way to decode schizophrenia,
uses chaos theory to map how brain’s signals behave over time -
https://timesofindia.indiatimes.com/city/bhubaneswar/nimhans-iitbbs-
researchers-find-new-way-to-decode-schizophrenia-uses-chaos-theory-
to-map-how-brains-signals-behave-over-
time/articleshow/130586036.cms?utm_source=whatsapp&utm_medium
=amp_social&utm_campaign=social_share

Bhubaneswar: Scientists from NIMHANS, Bengaluru, and
IIT Bhubaneswar have found a new way to study
schizophrenia by tracking how the brain’s signals
behave over time. Using principles of Chaos Theory, the
study sheds light on how the disorder progresses and
how treatment may work differently for each patient. It
aims to improve diagnosis and treatment of one of the

most complex mental health disorders.

Mental health conditions affect nearly 15% of people
worldwide, and schizophrenia is among the most severe. It usually begins in late adolescence or early adulthood,
often disrupting productive years of life. Scientists associated with the study said understanding how the brain

works in such conditions is key to finding better treatment.

Researchers used functional MRI (fMRI), a brain imaging technique that tracks changes in blood oxygen levels, to
study brain activity. They focused on resting-state signals (brain activity when a person is not doing any specific

task) to understand how different brain regions communicate in schizophrenia patients.

To analyse these signals, scientists designed a special system based on Chaos Theory, which views the disorder
as a dynamical disease where brain activity, behaviour and thought processes display chaotic, non-linear

dynamics rather than ordered patterns.
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Understand schizophrenia through chaos-driven dynamics

Understand schizophrenia through chaos-driven dynamics

A collaborative
breakthrough by
ITT BBS,
NIMHANS

Bangalore
PNS ® Bhubaneswar

In a significant interdiscipli-
nary research collaboration,
scientists from NIMHANS
Bangalore and 1T
Bhubaneswar have developed
a novel approach to under-
standing schizophrenia using
chaos-driven dynamical sys-
tems. This pioneering study
offers promising insights into
brain function, disease pro-
gression and potential treat-
ment pathways for one of the
most complex mental health
disorders.

Mental health disorders af-
fect nearly 15% of the global
population with schizophre-

nia being among the most se-
vere due to its disabling symp-
toms and early onset, typically
during late adolescence or
early adulthood. This timing
significantly impacts indi-
viduals during their most pro-
ductive years. Understanding
the biological and neural
mechanisms underlying such
disorders is essential for
early diagnosis and the devel-
opment of effective treat-
ments.

Modern neuroscience
recognises mental illnesses as
brain-based conditions in-
volving dysfunction in neural
networks, neurotransmitter
imbalances and structural
abnormalities. To study these
complexities, the research
team employed functional
magnetic resonance imaging
(fMRI), a technique that mea-
sures brain activity by detect-
ing changes in blood oxygen

levels, known as the blood-
oxygen-level-dependent
(BOLD) signal.

The study focused on rest-
ing-state fMRI (rs-fMRI) sig-
nals to examine brain net-
work dysfunction and
synchronisation patterns.
These signals were analysed
using a specially designed
chaotic dynamical system.
Each patient's brain signal
uniquely influenced the sys-
tem, enabling researchers to
observe how brain activity
evolves over time and re-
sponds to treatments such as
antipsychotic medications,
transcranial magnetic stimu-
lation (TMS) and electrocon-
vulsive therapy (ECT).

A key innovation of this re-
search is the development of
a Chaotic Dynamics Marker
(CDM), which can assess dis-
ease recovery and guide treat-
ment strategies. Notably, the

study revealed that beyond a
certain threshold, some
treatments may have oppo-
site effects on brain excita-
tion, offering critical insights
for personalized medicine.
The research introduces a
unique dynamical system
named U-KBBC, developed
collaboratively by experts
across  psychiatry  (at
NIMHANS) and chemistry,
materials engineering, elec-
tronics engineering and high
performance computing at
IIT Bhubaneswar. This sys-
tem produces a distinct
attractor pattern named
"Sudarshan”, which changes
shape based on individual
brain signals. These variations
generate patient-specific
markers, including CDM and
a synchronization measure
(SyncSZ), enabling detailed
tracking of disease assess-
ment, progression and recov-

ery.

The team at [T
Bhubaneswar also developed
a portable electronic device,
“Chinmoy”, embedded with
the U-KBBC system, enhanc-
ing the potential for real-
world clinical applications. A
joint patent has been filed by
NIMHANS Bangalore and II'T
Bhubaneswar to protect this
innovation.

This study is the first of its
kind globally and represents
amajor step towards integrat-
ing advanced chaotic dynam-
ics-based models with clinical
neuroscience. While the find-
ings are promising, further
validation through large-scale
studies is underway. Beyond
schizophrenia, the application
of chaotic dynamics is expand-
ing into other medical do-
mains, including depression,
epilepsy, cancer and cardio-
vascular disorders.
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IIT Bhubaneswar- NIMHANS break new ground with chaos-based
model to decode Schizophrenia

IIT Bhubaneswar-NIMHANS break new ground with chaos-
based model to decode Schizophrenia

Bhubaneswar, April 28 (UNTI) In a landmark interdisciplinary breakthrough, researchers from
IIT Bhubaneswar and the National Institute of Mental Health and Neurosciences (NIMHANS),
Bengaluru, have developed a first-of-its-kind global approach to understanding schizophrenia
through chaos-driven dynamical systems, opening promising new pathways for diagnosis,
treatment, and personalized mental healthcare.

The pioneering study marks a major advancement in combining advanced chaotic dynamics
with clinical neuroscience to decode one of the world's most severe and complex mental health
disorders.

A joint patent has already been filed by IIT Bhubaneswar and NIMHANS to protect the

innovation, while larger validation studies are currently underway.
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New Hope in Mental Health Treatment: II'T Bhubaneswar Develops
Unique Technique for Schizophrenia

Link
https://www.jagran.com/odisha/bhubaneshwar-iit-bhubaneswar-and-
nimhans-pioneer-schizophrenia-treatment-tech-40221949.html
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IIT Bhubaneswar, NIMHANS Decode Schizophrenia Through Chaos-
Driven Dynamics.

Link
IIT Bhubaneswar, NIMHANS Decode Schizophrenia Through Chaos-
Driven Dynamics

https://pragativadi.com/iit-bhubaneswar-nimhans-decode-
schizophrenia-through-chaos-driven-dynamics/
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In a significant interdisciplinary research collaboration, scientists from NIMHANS Bangalore, and IIT
Bhubaneswar have developed a novel approach to understanding schizophrenia using chaos-driven
dynamical systems. This pioneering study offers promising insights into brain function, disease
progression, and potential treatment pathways for one of the most complex mental health disorders.

Mental health disorders affect nearly 15% of the global population, with schizophrenia being among the
most severe due to its disabling symptoms and early onset, typically during late adolescence or early
adulthood. This timing significantly impacts individuals during their most productive years. Understanding
the biological and neural mechanisms underlying such disorders is essential for early diagnosis and the
development of effective treatments.

Modern neuroscience recognizes mental illnesses as brain-based conditions involving dysfunction in neural
networks, neurotransmitter imbalances, and structural abnormalities. To study these complexities, the
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research team employed functional magnetic resonance imaging (fMRI), a technique that measures brain
activity by detecting changes in blood oxygen levels — known as the blood-oxygen-level-dependent
(BOLD) signal.

The study focused on resting-state fMRI (rs-fMRI) signals to examine brain network dysfunction and
synchronization patterns. These signals were analyzed using a specially designed chaotic dynamical system
Each patient’s brain signal uniquely influenced the system, enabling researchers to observe how brain
activity evolves over time and responds to treatments such as antipsychotic medications, transcranial
magnetic stimulation (TMS), and electroconvulsive therapy (ECT).

A key innovation of this research is the development of a Chaotic Dynamics Marker (CDM), which can
assess disease recovery and guide treatment strategies. Notably, the study revealed that beyond a certain
threshold, some treatments may have opposite effects on brain excitation, offering critical insights for
personalized medicine.

The research introduces a unique dynamical system named U-KBBC, developed collaboratively by experts
across psychiatry (at NIMHANS), and chemistry, materials engineering, electronics engineering and high
performance computing at IIT Bhubaneswar. This system produces a distinct attractor pattern named
“Sudarshan,” which changes shape based on individual brain signals. These variations generate patient-
specific markers, including CDM and a synchronization measure (SyncSZ), enabling detailed tracking of
disease assessment, progression, and recovery.

The team at IIT Bhubaneswar also developed a portable electronic device, “Chinmoy,” embedded with the
U-KBBC system, enhancing the potential for real-world clinical applications. A joint patent has been filed
by NIMHANS Bangalore and IIT Bhubaneswar to protect this innovation.

This study is the first of its kind globally and represents a major step toward integrating advanced chaotic
dynamics based models with clinical neuroscience. While the findings are promising, further validation
through large-scale studies is underway. Beyond schizophrenia, the application of chaotic dynamics is
expanding into other medical domains, including depression, epilepsy, cancer, and cardiovascular
disorders.

This collaboration exemplifies the power of multidisciplinary and multi-institutional research in addressing
complex health challenges. The team aims to extend this work across medical institutions in India and
globally, contributing to improved diagnosis, treatment, and understanding of mental health disorders.
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Studying Schizophrenia through Chaos-Driven Dynamics: A Joint
Achievement by IIT Bhubaneswar and NIMHANS, Bangalore

Link
https://odishadarpan.org/odisha/20568
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QRI6AYR,(AUCTL AL FIUR) I GRAE 2R J6aV4I AR6ATER, FALIG (NIMHANS) QISR
4G° 2IRURAE QRERYAR 6FRFRNCH 626A-9IFG FBEIR JEIRT LTIQ @7 I6R6TFRUF TR AR IR
goR 980 Gadic @088 2 g AUae A39Q QIdY, EATR AFEE Ie° AQOIQ SR AIIR ALY QU1
ARIQ 691G QIR AR SR A2l FILER gEgEgd 289 gaIr K6RIAIGTR FIRY QI 8 FFA°IIRQ gIL
R 8%9 JOISE @6Q, A6RI6TR ILIQ AV RS Ie° JIOHER 2 629 A90IQ o 26, ARIAEGS
PEAIALYIR 698 @F) YA ANAER] Y8 ANA QUBAIREG 6ANIIFA ATRYR QYILFAC FFL6a JRagd
QAR YRITE R6al JIAAR 6qI9 A0 N9° gRIRHIRT 5@ GRI QIR NOE UIRQ ASHTE 6500 9e° I
Qg 9G9I UG48 FQANARYES QIEAARY AIRTR Qe (18F-GEe gl QIN6Q 526 K6Q ULl QAN
629ER6Q AVAG!, QIEAFIFACR 2AFRE IQ° FORIAR 2ARIAEIS ATG 8601 I8 FTRVIGLIR 2UAR
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@01 A9, 969V @R QIGIBT QARG AR AEAF° (TMRI) FYS FR6M, 1@ 6x167 Uil 08 2GFIR 0
J89ee 526 90 A38 AITIRRIT AIY R6Q — AITIG AB-ATFIF-IQ-FRRER (BOLD) ATFIN QRIANNE
PRIGE (138 690Ee FATFAR 9a° J6FININCRAR] AYICY AT 9AQ! AR §FIF-2194l fMRI (rs-fMRI)
AARINGER AA6R I 6QRYMI ¥E ARG Y@ YO NCQ CRIAR FAULIRNYQ! TYHTS 64!1e I
QAR QG F6AE FALIRYRI J64R 6QTIE (13F Jonim dANQ AFRY A JAIGE @AM, I
J6Q8RCIeE A0 AT0 (39 QINIARID 08 GRde 99 19 2RARCRITR AT, JFFITIR AT
q6MAR (TMS), 9&° R6MeR | FFandQ 62918 (ECT) 0F 59 96 9oaal 96a 0I2l 9d46amd aaalg
AV FRAYNIING FERVEIRQ IR FIS AWAG 6208 9@ 9I65R] LIRAIAF AIRQ (CDM) @18, QI 6119
gegeIa daiiee @RaIRe 1e° 5@l Qae1eg AIdeds @RS QERIFIA 69, AUAGR FEITGE 69 1@
Qo8 Q1A QIRIER, A8 ORI 1Y QERNFI AU6R FUATS RIS IRIRAIER, AIF MBS AT AR JRRGL
2848 gaIe @6RING F6994I 9-62aad (U-KBBC) Q9@ 99 29a4 d661e g8IR1 9oRs @61, Igig
ARG RRERYeQ AIRde &2 (NIMHANS €Q), 99° Qlge QRIA, A a@Fad, asmeq |ae
QBEAE° 1G° A% geda QgIte F6a9RT TRl FRG QIR ARdE QAR N8 gIRT “geda” QINR 1R
963 XTI WITR RYIGR 6Q, A2 MTe (W AETE AU RIS 2RIQ IAeRR A6Ql &
J8QERge® CDM e 9 J6IRIR6EAR A9 (SyncSZ) Q6916 6QI91-668 Idq Q& @6Q, Igl 6QId
RIS, 996 I9° gRQEIaQ 826 IR A99 FRAINMIZIRAING RRERIRR aR IR 6UIECAR REMEFIRR
GRIRQ, “ORNL” FIl FRde A8, UI9Ig Y-698ad (U-KBBC) da¢ Q@6 1716960% @IKIRE, U9l Q199-
Q49 FAIN Y6UITR AARAIG 9B AR V8 REIRAY IOV 6991 AIR FFIQ (FYQ) AITIERIR Y° 2IRARG
Q629 TRl IR RS 6604 QIFIN FALIRT NE AULR TF AEQ T RIQQ JoIFl ¥e° GRAIM QI6QIARQ
QLG QARG 6QBTR ATHINGI ARIAG F16eNGLY IRIQe @Gl G06a Y@ Js de6ld JdERQ @6al &
TRNTR JE@ 9ogog 621Reem 712, 8% UREIR AULR AIIFIEA AIGR 6TUG! FIQ Q2| ERIETRAI Q4618
QYHPG SRR GRS B6gAR, F198I, KRS IQ° L6RIT ARIQ AETIS ARIRY TRl 68FER AR
62RE INT A6 FTR Y UIERGA JRITMER AR Ie° QZ-ALYIGTHR F6QT4IQ TG AQILAE G| 1@
QP QIAG I9° YR 5@ gRAIRYFRER N8 QIdig SR @8QIg AAY AYE, A9l FIl AINAR QY YRR
Qa6 G4, 502l 9e° QUIALIER 6QITRIS FRa |




