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[1] Sejnowski T J. Large language models and the reverse turing test[J]. Neural computation, 2023, 35(3): 309-342.
[2] J. Browning, Y. LeCun, Al and the limits of language. UpToDate (2022) https://www.noemamag.com/ai-and-the-limits-of-language. 29
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Bengio Y, Ducharme R, Vincent P. A neural probabilistic language model[C]. Advances in neural information processing systems (NIPS), 2000, 13.
Golan T, Siegelman M, Kriegeskorte N, et al. Testing the limits of natural language models for predicting human language judgements[J]. Nature Machine Intelligence, 2023: 1-13.
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Unidirectional Computational Cognition
from Finer Granularity Levels to Coarser Levels

a Unidirectional transformation
Common characteristic

A

f

Knowledge

Discovery

Knowledge
discovery

is the creation

of knowledge from
structured
(relational
databases, XML)
and unstructured
(text, documents,
images) sources.

y

Machine

Learning

Machine learning is a
scientific discipline
concerned with the
design and
development of
algorithms that allow
computers to evolve
behaviors based on
empirical data, such
as from sensor data or

databases.

7 N

\

Data
Mining

Data mining (which
is the analysis step
of Knowledge
Discovery in
Databases) focuses
on the discovery of
(previously)
unknown properties
from data.

2 Knowled

ge

n layers of NN
AL

/
Fully connected layer
\ Max-pooling layer
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Human Cognition
from Coarser Granularity Levels to Finer Levels
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A.J. Bose, P. Aarabi, Adversarial Attacks on Face Detectors using Neural Net based Constrained Optimization, arXiv:1805.12302 [cs.CV]
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We show that ImageNet trained CNNs are strongly biased towards recognising textures

rather than shapes, which is in stark contrast to human behavioural evidence and reveals
fundamentally different classification strategies.

FlImageNetiIZRAICNN, EASETFRYSIBMIETIR, X5 A%4T
JIERIBE, 18R T RA TR 3 HR.

Robert Geirhos, Patricia Rubisch, Claudio Michaelis, Matthias Bethge, Felix A. Wichmann, Wieland Brendel, ImageNet-trained CNNs are biased
towards texture; increasing shape bias improves accuracy and robustness, 7th International Conference on Learning Representations, ICLR 2019,

New Orleans, LA, USA, May 6-9, 2019.
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A general multiple granularity structure for DGCC

Layer, %Q O/
* Cross layer

Laver,—

e0RQRELaDR0R
60000 O0CDODDDOD0

Coo0QQOQOCOO0QOOOD0
ooo00Q0CCO0OO0OO0O0OOD

rel‘atlonshlp

G. Y. Wang, DGCC: data-driven granular cognitive computing, Granular Computing,
2017, 2(4): 343-355
G. Y. Wang, Data-Driven Granular Cognitive Computing, Int. J. Conf. on Rough
Sets. Springer, 2017:13-24

Data is considered to be knowledge in the
lowest granularity level, and

knowledge is considered to be the abstraction
of data in different granularity layers.

There could be relationship both between
nodes (concepts) in a same granularity layer,
and between nodes (concepts) in different
layers.

Nodes in different granularity layers could take
action jointly and simultaneously in a parallel
way, While not just sequentially.

Granular
Computing
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A Review of Research on Multi-Granularity Cognition Based Intelligent Computing

WANG Guo-Yin" "PUSBhun”  YANG Jie" GUO Yi-Ke
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Hopt Joong

Lmperial (4

Chon wnications « Chonggin

ty, Hong Kong)
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Abstract  Granular computing (GrC) is a machine intglligence and cognitive computing methodology

that uses granule as a processing object. It is a powerful tool for approximate solution of complex
problems at multiple levels and scales. Its essence is to simGlate’the multi-granularity cognition
mechanism of the human brain, and establish a set of theories &nd methods for information space
transformation between the information processing mechanism of compyftér and the multi-granularity
cognition process of the human brain. From the perspective of granular computing and cognitive
computing. this paper analyzes several contradictory phenomena and problems existing in artificial

intelligence research. The information processing mechanism of computer starts from samples on

fine granule. It extracts knowledge from data based on the expression of data space. Nevertheless.
the human cognition process maps and reasons between data and knowledge based on the expression

of knowledge space. In traditional machine learning research, there exists the problem of separate

expression of data space and knowledge space, The separate expression leads to the independence
of data and knowledge. It is difficult to establish the mapping and reasoning from data to knowledge.
In the process of image recognition, the computer algorithm processes from the pixel points rather
than high-level semantic features or concepts of the image, However, the human visual cognition

process starts with global topological features, and then gradually refined features. This contradictory
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FRA H1+ 25K

EIAA

1-step 2-step 3-step 4-step
‘ latent  1.36E-36  4.70E-07  2.73E-06  1.29E-05
syleGAN  iace  7.74E:03  7.75E-03  7.76E-03  7.78E-03
latent  3.70E-06  4.13E-02  1.62E-01  2.37E-01
PGGAN  jase  3.87E-03  4.95E-03  6.69E-03  7.25E-03
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