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Prognosis for patients with cognitive motor dissociation identified by brain-
computer interface

Center for Brain-Computer Interfaces and Brain Information Processing, South China University of Technology

Cognitive motor dissociation describes a subset of patients with disorders of consciousness who show neuroimaging evi-
dence of consciousness but no detectable command-following behaviours. Although essential for family counselling, de-
cision-making, and the design of rehabilitation programmes, the prognosis for patients with cognitive motor dissociation
remains under-investigated. The current study included 78 patients with disorders of consciousness who showed no detect-
able command-following behaviours. These patients included 45 patients with unresponsive wakefulness syndrome and
33 patients in a minimally conscious state, as diagnosed using the Coma Recovery Scale-Revised. Each patient underwent
an EEG-based brain-computer interface experiment, in which he or she was instructed to perform an item-selection task.
Patients who achieved statistically significant brain-computer interface accuracies were identified as cognitive motor disso-
ciation. Two evaluations using the Coma Recovery Scale-Revised, one before the experiment and the other 3 months later,
were carried out to measure the patients’ behavioural improvements. Among the 78 patients with disorders of conscious-
ness, our results showed that within the unresponsive wakefulness syndrome patient group, 15 of 18 patients with cognitive
motor dissociation (83.33%) regained consciousness, while only five of the other 27 unresponsive wakefulness syndrome
patients without significant brain-computer interface accuracies (18.52%) regained consciousness. Furthermore, within the
minimally conscious state patient group, 14 of 16 patients with cognitive motor dissociation (87.5%) showed improvements
in their Coma Recovery Scale-Revised scores, whereas only four of the other 17 minimally conscious state patients without
significant brain-computer interface accuracies (23.53%) had improved Coma Recovery Scale-Revised scores. Our results sug-
gest that patients with cognitive motor dissociation have a better outcome than other patients. Our findings extend current
knowledge of the prognosis for patients with cognitive motor dissociation and have important implications for brain-com-
puter interface-based clinical diagnosis and prognosis for patients with disorders of consciousness.
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Neuromorphic computing
College of Computer science and technology, Zhejiang University

Neuromorphic computing, considered as a competitive candidate for the next-generation of computing, has received sig-
nificant attentions in recent years. It is to mimic neuro-biological architectures present in the nervous system with hardware
and software. Spiking neural networks, a computing model in neuromorphic computing, theoretically have at least the same
computational power as traditional artificial neural networks. They possess the potential of achieving energy-efficient ma-
chine intelligence while keeping comparable performance to ANNs. This talk will introduce the concept, hardware, and algo-
rithms of neuromorphic computing.
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Minimally Invasive Brain Computer Interface
Department of Biomedical Engineering, Tsinghua University

The brain computer interface (BCl) based on neural signal can be divided into non-invasive and invasively planted two cate-
gories. The non-invasive scalp EEG based BCl is safe and easy to operate, but the scalp EEG is very weak with the low spatial
resolution, and it is very difficult to realize the accurately decoding of brain. While due to the Neuroinflammation caused by
the planted electrodes, the sensor will fail to record the stable signal. To resolve the problems encountered in the two con-
ventional BCls, based on our accumulated studies in cortical EEG recording and the corresponding information decoding,
we proposed a protocol to realize the minimally Invasive BCl, which is realized by planting the mini electrodes array and the
processing module in the endocranium. This protocol can effectively record cortical EEG to control the external BCl devices
without the excess destroy of the neuron cells. This new paradigm has been proved on the epilepsy patients with surgery
operation, and it has shown its potential to type and speech decoding by EEG.
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EEG network information mining
School of Life Science and Technology, University of Electronic Science and Technology of China

During the high cognition process, brain involves the related multiple brain areas to dynamically process the task-related in-
formation in a network way. As a neuroimage technique with the high temporal resolution, EEG is very competitive to reflect
the dynamic network of brain. However, due to the intrinsic EEG drawbacks like low signal-to-noise-ratio (SNR), the volume
conduction and the large individual variability, it is very challenging to construct reliable EEG networks. This talk involves
the following contents: 1). Introduce the methodologies to construct the corresponding EEG networks covering functional,
efficient, time-varying and large-scale networks in the different signal spaces; 2). How to apply the network to probe the
underlying neural mechanism of such high cognition processes including motor imagery, memory and decision-making; 3).
How to extract the graph information from EEG network to build the model to predict the individual behavior performance,
and diagnose the related disease.



BME2020

ZETRER S BRI CEH G AR B R mA <A A

z B’
Bl LER@RFAYEF ISR

Email: yaoli@sjtu.edu.cn

KREG., TEN2MAEEERR, ERNEH,. hESHEINHNBERR, NBRMRBIE AL
=, BRAEER N, BHERKIERA (MRS) B ERIE—AI L. THRCUERNCHREND FEEERR, IEE
MEHZARKEECHEYIH, ANRBFEHSE IO RESHRERFERKFIEL. MIME MRSI AT
B PR, RERNEK, RARETHIRKNAE. FARERNBSESRER LS HEHEIREM 30 LI ERK
A (SPICE), HEGRELHE., BAXME. FRERSHITREZIREY, KA 8 2HNRL S0 HREMAL
ARRAET (2.0 x 3.0 x 3.0 mm’) REMRB WK ; FRNBEEREMEFPFETIOM . MEE . RRGEN. K
BITHERRITR RN

Fast high-resolution brain metabolic imaging with 3D magnetic resonance
spectroscopy

School of Biomedical Engineering, Shanghai Jiao Tong University

Magnetic resonance (MR)-based neuroimaging techniques have been widely used for brain research because of their non-
invasiveness and multimodal capabilities. Exploiting the rich information contents of MR signals, we can obtain structural,
functional and metabolic information of the brain. Magnetic resonance spectroscopy imaging (MRSI) provides a unique
capability for noninvasive and label-free mapping of neurometabolite concentrations in vivo. However, the technical con-
straints, including low spatial resolution (10mm) and long acquisition time, have greatly limited its clinical applications. In
this talk, I'll discuss a new technology, known as SPICE (SPectroscopic Imaging by exploiting spatiospectral CorrElation), for
rapid high-resolution metabolic imaging. In an 8-min scan, we can acquire neurometabolite maps from the whole brain at a
nominal spatial resolution of 2.0 x 3.0 x 3.0 mm”. Using SPICE, we are also able to simultaneously acquire QSM and T,  maps,
thus enabling concurrent neuronal-oxygen metabolic imaging. We have successfully performed clinical studies in acute isch-
emic stroke, brain tumor, traumatic brain injury, and AD patients, producing very encouraging results. In this talk, I'll give a
brief overview of SPICE and the exciting experimental results we have obtained and discuss its potential for early diagnosis

of brain diseases.



