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Addressing climate change
Over a decade of regulatory action to cut GHG emissions from shipping
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Vessel and
Trading Type
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METHODOLOGY

* Deep learning

* Tool: Python

Hidden Hidden

Input Dense Dense Output
layer layer layer layer




MODELING

Data

Input Data

Split the data

Build the deep learning model

Train the deep learning model

Model validation and verification

dense input | input: | [(None, 28)]
InputLayer | output: | [(None, 28)]
dense | input: | (None, 28)
Dense | output: | (None, 128)
dropout | input: | (None, 128)
Dropout | output: | (None, 128)
dense_1 | input: | (None, 128)
Dense | output: | (None, 32)
dense_2 | input: | (None, 32)
Dense | output: | (None, 16)
dense 3 | input: | (None, 16)
Dense | output: | (None, 1)




CODING

dropout layer

L2 regularization

early stopping

RandomizedSearchCV




wsm [ Ansfstep : . val _logs: 859.3292
Epoch 239/250 -
38/39 [ ns/sten P val _loss: B0D.2040 — Training Loss
Epoch 240/250 Validation Loss
38/38 Ans/step : . val loss: 799.1134
Epoch 241/250

38/38 Ans/step : . val loss: 890.9042
Epoch 242/250

38/38 Sns/step : . val_lnss: A04.3087
Epoch 243/250

38/38 Ansfstep : . val_lnss: 7421472
Epoch 244/250

a8/ [ 4ns/step : . val_lnss: 879,640
Epoch 245/250

38/38 4ns/step : . val_lnss: 1054.4768
Epoch 246/250

a0/ Snsfsten : . val_loss: 639.7600
Epoch 247/250

30/38 Snsfsten : . val_loss: 979.7047
Epoch 248/250

38/38 Bns/sten : . val_loss: 683.9898
Epoch 244/250

38/38 Ans/step : . val_loss: BEB.OZET
Epoch 250,250

a8/ [ Sns/step : . val_|lnss: (85.2339
54/54 [ 1 Insfstep

Test loss: T01.0286866234375

RESULTS AND DISCUSSION

MSE: 701




RESULTS
AND
DISCUSSION

selection 1

True walue: 222.0
Predicted value: TH3.7H14b
141

selection 2

True wvalue: 1Z26.0
Predicted value: 135.7076k
141

selection 3

True walue: 25Z.0
Predicted value: Z44.47744
141

selection 4

True walue: Z58.0
Predicted value: Z235.48267
141

selection B

True walue: 1498.0

Predicted value: T183.89572

?Bms/step

19ms/step

19ms/step

2dns/step

20ms/step




WEATHER FORECAST

Complexity makes weather forecast

challenging.
* Initial Value Sensitivity
* Lack of monitoring data

* Lack of computing power

Edward Lorenz

» Professor of Meteorology at the
Massachusetts Institute of
Technology

* In 1963 derived a three
dimensional system in efforts to
model long range predictions for
the weather

« The weather is complicated! A
T theoretical simplification was
necessary
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WEATHER
FORECAST

(Computer Museum Germany)




WEATHER
FORECAST

50 Initial 50 Ensemble
Conditions Members




50 Ensemble Forecast
Members

WEATHER
FORECAST
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WEATHER
FORECAST

Not a current forecast

Encompasses
two-thirds of
historical error

Forecast for the center of a storm

Does NOT include all impacts
Does NOT change size for forecaster certainty
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