
0 200 400 600 800 1000
Epoch

0

20

40

60

80

Lo
ss

training
validation



500 1000 1500 2000 2500
Wavelength [nm]

0.0

0.2

0.4

0.6

0.8

1.0

tra
ns

m
_u

p_
di

r

True
Predicted



500 1000 1500 2000 2500
Wavelength (nm)

0.000

0.002

0.004

0.006

0.008

0.010

0.012

|P
re

di
ct

ed
 - 

Ta
rg

et
|

98th Percentile Error



500 1000 1500 2000 2500
Wavelength (nm)

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

|P
re

di
ct

ed
 - 

Ta
rg

et
|

95th Percentile Error



500 1000 1500 2000 2500
Wavelength (nm)

0.0000

0.0005

0.0010

0.0015

0.0020

|P
re

di
ct

ed
 - 

Ta
rg

et
|

50th Percentile Error



500 1000 1500 2000 2500
Wavelength (nm)

0.00000

0.00005

0.00010

0.00015

0.00020

0.00025

0.00030

0.00035

|P
re

di
ct

ed
 - 

Ta
rg

et
|

10th Percentile Error



0.0 0.2 0.4 0.6 0.8 1.0
AOT550

0.010

0.005

0.000

0.005

0.010

M
ea

n
Pr

ed
ict

ed
 - 

Ta
rg

et

0 1 2 3 4 5
H2OSTR

0.010

0.005

0.000

0.005

0.010

M
ea

n
Pr

ed
ict

ed
 - 

Ta
rg

et

0 20 40 60 80 100
observer_altitude_km

0.010

0.005

0.000

0.005

0.010

M
ea

n
Pr

ed
ict

ed
 - 

Ta
rg

et

0 10 20 30 40
observer_zenith

0.010

0.005

0.000

0.005

0.010

M
ea

n
Pr

ed
ict

ed
 - 

Ta
rg

et

0 50 100 150
relative_azimuth

0.010

0.005

0.000

0.005

0.010

M
ea

n
Pr

ed
ict

ed
 - 

Ta
rg

et

0 10 20 30 40 50 60
solar_zenith

0.010

0.005

0.000

0.005

0.010

M
ea

n
Pr

ed
ict

ed
 - 

Ta
rg

et

0 1 2 3 4 5 6
surface_elevation_km

0.010

0.005

0.000

0.005

0.010

M
ea

n
Pr

ed
ict

ed
 - 

Ta
rg

et

transm_up_dir - Mean Error



0.0 0.2 0.4 0.6 0.8 1.0
AOT550

0.000

0.002

0.004

0.006

0.008

0.010

M
ae

Pr
ed

ict
ed

 - 
Ta

rg
et

0 1 2 3 4 5
H2OSTR

0.000

0.002

0.004

0.006

0.008

0.010

M
ae

Pr
ed

ict
ed

 - 
Ta

rg
et

0 20 40 60 80 100
observer_altitude_km

0.000

0.002

0.004

0.006

0.008

0.010

M
ae

Pr
ed

ict
ed

 - 
Ta

rg
et

0 10 20 30 40
observer_zenith

0.000

0.002

0.004

0.006

0.008

0.010

M
ae

Pr
ed

ict
ed

 - 
Ta

rg
et

0 50 100 150
relative_azimuth

0.000

0.002

0.004

0.006

0.008

0.010

M
ae

Pr
ed

ict
ed

 - 
Ta

rg
et

0 10 20 30 40 50 60
solar_zenith

0.000

0.002

0.004

0.006

0.008

0.010

M
ae

Pr
ed

ict
ed

 - 
Ta

rg
et

0 1 2 3 4 5 6
surface_elevation_km

0.000

0.002

0.004

0.006

0.008

0.010

M
ae

Pr
ed

ict
ed

 - 
Ta

rg
et

transm_up_dir - MAE



0.0 0.2 0.4 0.6 0.8 1.0
AOT550

0.00

0.01

0.02

0.03

M
ax

Pr
ed

ict
ed

 - 
Ta

rg
et

0 1 2 3 4 5
H2OSTR

0.00

0.01

0.02

0.03

M
ax

Pr
ed

ict
ed

 - 
Ta

rg
et

0 20 40 60 80 100
observer_altitude_km

0.00

0.01

0.02

0.03

M
ax

Pr
ed

ict
ed

 - 
Ta

rg
et

0 10 20 30 40
observer_zenith

0.00

0.01

0.02

0.03

M
ax

Pr
ed

ict
ed

 - 
Ta

rg
et

0 50 100 150
relative_azimuth

0.00

0.01

0.02

0.03

M
ax

Pr
ed

ict
ed

 - 
Ta

rg
et

0 10 20 30 40 50 60
solar_zenith

0.00

0.01

0.02

0.03

M
ax

Pr
ed

ict
ed

 - 
Ta

rg
et

0 1 2 3 4 5 6
surface_elevation_km

0.00

0.01

0.02

0.03

M
ax

Pr
ed

ict
ed

 - 
Ta

rg
et

transm_up_dir - Max Absolute Error



Model: "functional"

 Layer (type)         Output Shape          Param #  Connected to      

 input_layer          (None, 861)                 0  -                 
 (InputLayer)                                                          

 dense (Dense)        (None, 2048)        1,765,376  input_layer[0][0] 

 layer_normalization  (None, 2048)            4,096  dense[0][0]       
 (LayerNormalizatio                                                    

 activation           (None, 2048)                0  layer_normalizat  
 (Activation)                                                          

 dense_1 (Dense)      (None, 2048)        4,196,352  activation[0][0]  

 layer_normalizatio   (None, 2048)            4,096  dense_1[0][0]     
 (LayerNormalizatio                                                    

 activation_1         (None, 2048)                0  layer_normalizat  
 (Activation)                                                          

 dense_2 (Dense)      (None, 2048)        4,196,352  activation_1[0][  

 layer_normalizatio   (None, 2048)            4,096  dense_2[0][0]     
 (LayerNormalizatio                                                    

 add (Add)            (None, 2048)                0  layer_normalizat  
                                                     activation[0][0]  

 activation_2         (None, 2048)                0  add[0][0]         
 (Activation)                                                          

 dense_3 (Dense)      (None, 2048)        4,196,352  activation_2[0][  

 layer_normalizatio   (None, 2048)            4,096  dense_3[0][0]     
 (LayerNormalizatio                                                    

 activation_3         (None, 2048)                0  layer_normalizat  
 (Activation)                                                          

 dense_4 (Dense)      (None, 2048)        4,196,352  activation_3[0][  

 layer_normalizatio   (None, 2048)            4,096  dense_4[0][0]     
 (LayerNormalizatio                                                    

 add_1 (Add)          (None, 2048)                0  layer_normalizat  
                                                     activation_2[0][  

 activation_4         (None, 2048)                0  add_1[0][0]       
 (Activation)                                                          

 dense_5 (Dense)      (None, 1024)        2,098,176  activation_4[0][  

 layer_normalizatio   (None, 1024)            2,048  dense_5[0][0]     
 (LayerNormalizatio                                                    

 activation_5         (None, 1024)                0  layer_normalizat  
 (Activation)                                                          

 dense_6 (Dense)      (None, 1024)        1,049,600  activation_5[0][  

 layer_normalizatio   (None, 1024)            2,048  dense_6[0][0]     
 (LayerNormalizatio                                                    

 dense_7 (Dense)      (None, 1024)        2,098,176  activation_4[0][  

 add_2 (Add)          (None, 1024)                0  layer_normalizat  
                                                     dense_7[0][0]     

 activation_6         (None, 1024)                0  add_2[0][0]       
 (Activation)                                                          

 dense_8 (Dense)      (None, 1024)        1,049,600  activation_6[0][  

 layer_normalizatio   (None, 1024)            2,048  dense_8[0][0]     
 (LayerNormalizatio                                                    

 activation_7         (None, 1024)                0  layer_normalizat  
 (Activation)                                                          

 dense_9 (Dense)      (None, 1024)        1,049,600  activation_7[0][  

 layer_normalizatio   (None, 1024)            2,048  dense_9[0][0]     
 (LayerNormalizatio                                                    

 add_3 (Add)          (None, 1024)                0  layer_normalizat  
                                                     activation_6[0][  

 activation_8         (None, 1024)                0  add_3[0][0]       
 (Activation)                                                          

 dense_10 (Dense)     (None, 21501)      22,038,525  activation_8[0][  

 Total params: 47,963,135 (182.96 MB)
 Trainable params: 47,963,133 (182.96 MB)

 Non-trainable params: 0 (0.00 B)
 Optimizer params: 2 (12.00 B)


