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1. Define the number of clusters
2. Initialize clusters by
® an arbitrary assignment of examples to clusters or
* an arbitrary set of cluster centers (some examples used as centers)
Compute the sample mean of each cluster
Reassign each example to the cluster with the nearest mean
5. If the classification of all samples has not changed, stop, else go to step 3
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https://en.wikipedia.org/wiki/Support-vector machine



https://en.wikipedia.org/wiki/Support-vector_machine
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Random Forest Simplified

Instance

Random V \
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Tree-1 Tree-2 Tree-n

Class-A Clalss-B Class-B

Majority-Voting |

Final-Class

https://en.wikipedia.org/wiki/Random forest



https://en.wikipedia.org/wiki/Random_forest
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netl = wl x X
ol = f(netl)

Input layer hidden layer Output layer
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https://en.wikipedia.org/wiki/K-nearest neighbors algorithm



https://en.wikipedia.org/wiki/K-nearest_neighbors_algorithm
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Input image Filter
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AlexNet
VGG16
FENET
LeNet
ZFNet
ResNet
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e LSTM
e Bidirectional LSTM
e GRU
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https://en.wikipedia.org/wiki/Long short-term memory

fe = 0g(Wrxy + Ushi_q + by)
it — O'g (Wixt + Uiht—l + bl)
0 = o,(Woxy + Ughe—q + by)
Cthy = o.(Wexe + Uche_q + be)
Ce = [:Ocq—1 +1:OCth,

hy = 0:O0y (Ct)


https://en.wikipedia.org/wiki/Long_short-term_memory

Output Layer

Backward Layer

Forward Layer

Input Layer

https://discuss.pytorch.org/t/how-to-implement-a-different-version-of-bilstm/14698



https://discuss.pytorch.org/t/how-to-implement-a-different-version-of-bilstm/14698
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https://en.wikipedia.org/wiki/Gated recurrent unit



https://en.wikipedia.org/wiki/Gated_recurrent_unit
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Initialization T T
V(s) € R and =(s) € A(s) arbitrarily for all s € 8 CFr Uy ER o
ol el ol

Policy Evaluation

Loop: S
Yl gy parls>s oL epl ) by
A{_O - S o Sl ALY 'q_q!“JJ
Loop for each s € §: =/, Ke® & Lo, o 155 5

v+ V(s)
V(s) & Xgp(s'sr]8,7(s)) [r + 4V (s')]
A + max(A, |v —V(s)|)
until A < # (a small positive number determining the accuracy of estimation)

Policy Improvement
policy-stable + true Yl ool g9, g ddl> a0 b o1l gy
For each s € §:
old-action + w(s)
m(s) < argmax, Y. . p(s',r|s,a)[r + 4V (s)]
If old-action # 7(s), then policy-stable + false
If policy-stable, then stop and return V =~ v, and = =~ w,; else go to 2
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Improvement




e
9,5 Cige

e Seeluo 4 5lo pae @
b o Jole > sl o (500
c\.E.?:J)o Lgﬂfoli o

g sl b, 4 axgi



fUnsupervised learning 1

|  input > output
\. >
~

" Reinforcement learning

{ input > output >

(Supervlsed learning target

! error |
|  input > output>
% /

Sowa, John F. "The virtual reality of the mind." Procedia Computer Science 88 (2016): 139-144.
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Striatum

Frontal cortex e
Substantia nigra

Nucleus .

accumbens Hippocampus
Dopamine pathways Raphe Serotonin pathways
e nucleus —————
Functions Functions
*Reward (motivation) *Mood
+Pleasure, euphoria *Memory processing
*Motor function (fine tuning) «Sleep
«Compulsion «Cognition

-Perseveration
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RelU

P —

Input
Layers

2 ol o
Channels Channels 3:"9‘
3x3 Conv + 3x3 Conv + 3x3 Conv + Fully
3x3 Conv + RelU + 2x2 RelU + 2x2 RelU +2x2 Connected
RelU layer Max pooling Max pooling Max pooling Layer+
|§Ler layer layer Dropout

"

<covn)-19

Normal

Output
COVID
OR
Normal

Haque, Khandaker Foysal, and Ahmed Abdelgawad. "A Deep Learning Approach to Detect COVID-19
Patients from Chest X-ray Images." A/1, no. 3 (2020): 418-435.
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