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Quick Recap

« 1 Decoders -> 4 val_hit_loss slope
1 Dropout > J val_hit_loss slope
« P Weight Decay - | val_hit_loss slope, 1 Volatility
P LR -\ val_hit_loss slope, 1 Volatility
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= T T T T T T T 3 = T T < oF T T 3
2 — CaloqwaE | g 7.10f 1 3° — caloQuaE
= 50 Geant4 ~ -;7 - - Geantd
r >
5 =4 o
5} 2 7.05) 1 Zsef E
5 sofF 4 u w
5 5°F 1
o dof — L ]
2 = 7.00 =,b E
30 B 3k E
6.95[ g
: of , - 15decoders
10f E 6.90[ — CaloQVAE ] ir E
e : - - 05D t
L B S of J ‘ . . . ropou
oE .
— 10 : : : : : : F 10— T T T T T T T 3 20— T T T T .
2 : : - 0.005 Weight decay
5 B e ——————
E . . . .
- 3 T
5 T (L ‘ ‘ ' . - 0.003 Learning rate (High, Warm
[y ! 1 1 1 1 L 1 ! _ 05 T T 1 T T
= =
1 T T T T T T T T (1] © R
~ 8 8 tart
s g o g . estarts)
<o ~ 1¢8 _— e~~~ — g
s R . L . L ! L . Y A L . L L
£ 0 2 4 6 8 10 12 14 0 10 20 30 40
W
1 é i 2' ; ‘I‘ ; :; I? é 8-bin Layer number
r-bin Layers 10 to 14 Layers 0 to 4 Layers 5to 9 Layers 10 to 14
Ea— 5
Dataset 2 1 Dataset 2 Dataset 2 10 Dataset 2 3 Dataset 2
[ = R = or Gr GT
‘—. Recon 1 —: Recon E Recon 10t '_E. Recon ey ‘:‘-
Sampl El E | i i
mple 1 sample sample sample _ r\"qa“_ﬁ:'_’_-_#_.n-l"‘l_: — |
| . =
B ' 1
|
- !
|
1 107 | Dataset 2
' | S 10% 4 100
] V
! 3 —_—y=x
: 104 | Dataset 2 =
F =cr S 1024 S 50
] | — g 10 >
—1 Recon v o)
- I { 10° 4 ' Sample B =
0 10 20 30 40 50 0 50 100 150 200 0 50 100 150 200 250 300 T T T T T g 101 g 0 ==
4
Layers 15 to 19 Layers 20 to 24 Layers 25 to 29 . Layers 15 to 19 Layers 20 to 24 Layers 25 to 29 2 z
10° £ 504
L Dataset 2 ; Dataset 2 r Dataset 2 ;‘Z{:‘Z - ;ra{;rz — g 100 SRS
=Gt =ar = ar m | S E
:] = Recon It =" Recon i " Recon 100 | — Recon 11| ]== Recon | 9 100
1044 1 ™11 sample sample .y < T T T T T T - T T T T T
| Sample e Sample 3 Sample — - == P ] P | 102 10-! 100 10! 102 10° 0 200 400 600
L o S — . L ' . -:_F_rl' . 800
100 : ? EwL imEE : :
| g [ | | 107
| g | | |
1074 4 £10%4 H 1 ' ' 10! 4
| | | Il 5
| | | i & 1004 E
1wl 1014 Dataset 2 I | H %40~ g
| G | | [ g 1071 4 g
' —. Recon 1 ] © -2 2
1004 | |-| 1004 sample : 1 | : & 10_31 2 ,
0 [ 50 100 150 200 Q 50 100 150 . 107y 10774
Layers 30 to 34 Layers 35 to 39 La .
Layers 30 to 34 Layers 35 to 39 Layers 40 to 44 .y e p = vers 40 to 44 1074
Fr—— Cor— ! : . § . : v r
Dataset 2 Dataset 2 Dataset 2 rese =a EGS.:[ L ;taﬁs:k ? 10°2 1072 1071 10° 10° 10! 102 10°
W
=l =9 = = e || = - pone
—= Sa::p\e — 5::;:|Ie —— :emr: i Sample | Sample = 10!
ample 5
| 2|
o ) 7 =sqrt(x
4 | : 5 10°4 y=sqrt(x)
1 1 &
| 1] & 1014
\ o
1 \ S
| t & 10724
] 1 ]
| || & 103
| . {817
i | & 104
\
] -5
I-I—| ml m n_n m] 1 1 10 T T T T T T
0O : 10~ 102 10! 10° 10! 102

60 20 25 0.0 0.2 0.4 0.6 08 1.0 0.0

0 20 40 60 80 100 120 140 4
Energy per event (GeV) Sparsity Index None



Model 389

Layer 5 Layer 10 Layer 15 Layer 20 Layer 25
&
o
L
Layer 30 Layer 35 Layer 40 Layer 44

104 103 102 101 10° ”ibl | 10?
Energy (MeV)



17500
17000
16500

16000

3400
3200
3000
2800
2600
2400

-100
-200
-300
-400
-500
-600

-1000
-2000
-3000
-4000

=}

Model 398

val_ah_loss

500

1k

val_hit_loss

Lsk

entropy
Step
500 1k 1.5k
pos_energy
Step
500 1k 1.5k

17500
17000
16500
16000

15500

14200
14000
13800
13800
13400
13200

[

[ [
n o
(=R~ T~ 1

KN
= =

val_loss

val_ae_loss

500 1k 1.5k
val_entropy
Step
500 1k 1.5k
kl_loss
Step
500 1k 1.5k

145
140
135!

130

500
400
300
200
100

9 decoders
0.4 Dropout
No Weight decay

0.001 Learning rate (Warm Restarts)
Removed hit mask from forward function

val_pos_energy

00
00
00
00
500 1k
val_epoch
500 1k
val_ahep_loss
00
00
00
00
beta
0 500 1k

val_gamma

500 1k

val_kl_loss

hit_loss

500 1k

(=}

ae_loss

50000
40000
30000
20000
10000




Histogram

=70 = — T T T —~ [T T 7]
b 5 —— caloQvAE | 3 7.10} e 4 3B —— CaloQVAE
2l - Geanta | 2 2 7E - Geant4
> 60 1 = >
) 1 S70sf 1 &
g | 2 |z 1
g %0 1 o wi
c 1 s700f 1 sk E
U 40 — @ L)
= 1 = 1 = ab E
. | Teost 1 - 9decoders
] ] 3F E
| o -’ 0.4 Dropout
20 1 -
; I ] .4 Dropou
10 E 6.85[ ] 1F E .
| | No Weight d
- e I ] o Weight decay
0 1 6.80 L L 1 L I I ] 1 1 1 1 1
10 10 20 .
—_ _— T T T T T T T T —_ T T T T T
i AR T ] 2 - 0.001 Learning rate
] = =
g o e 418 o \\,___ ------
: [ e Warm Restart
i | e 5 ) (War estarts
& L L L L el L L L L & L L L L L I L I 1 & I 1 L ger—‘\. 1
-10 —012 72(3 .
1 . . . . . . — _ 05— y y ; y y 5 y y y y y - R d h t k f
s = ]'s emove ItmasKirom
e 2 oo £ :
= 4 . 41 = S B e ]
5 e I forward function
I 1 @ |
-1 1 1 1 1 L 1 L —ps5b 1 Fa—— | " 1 L L - 1 - 1 n -1 L i i " 1 L " n L 1 " " " 1
2 3 4 5 6 7 B 0 2 4 6 8 10 12 14 0 10 20 30 40 Dataset 2
r-bin 6-hin Layer number
Layers 0 to 4 Layers 5to 9 Layers 10 to 14 Layers O to 4 Layers5to 9 Layers 10 to 14 %; 10% 4 i 100
10° Dataset 2 Dataset 2 Dataset 2 101 Dataset2 Dataset 2 e ¥7
=9 l = o € = 50-
1o <= Recon ' = Recon o L= Recon - ] 102 4 3
sample P sample Sample S I~ [ )
'I : J_.T—h"w—,_‘_‘_“- l“—.—r—"-—r—_‘w T T | g g o=
1030 ' 0 1 | 2101 4 g _—
' '
| . : |8 =
| { ! o
1074 1 10° | & 100 < =501
10° 4
i ] | e
' ' ! S
10' 51 T 10 Dataset 2 1 [ it
' | ' o< T T T T T T 100 T T T T T
| f = | 102 107t 10° 10! 102  10° 0 200 400 600 800
LS | 100 ] Sample |
o 10 20 30 40 50 0 50 100 150 200 ! ! +
Layers 15 to 19 Layers 20 to 24 Layers 25 to 29 Layers 15 to 19 Layers 20 to 24 Layers 25 to 29 107 4 1034
108
10° Dataset 2 Dataset 2 Datasst 2 Dataset 2 Dataset 2
I Ser [ oot = et =T R =E M . _ 1074
= Recon =% Recon . L= Recon 14| | === Recon i 5
104 t Sample sampe | ] i Sample =EEE Sample {1 g £ 101
{ { e 1 Lw | . H &
‘ . T - | [ s (| e £ 1004
10°4 i 107 ¥ 4 4 ' = >
£ t S
| { 8 ' 1 | & 2 10-14
| ' g ' 1 e a
10044 ' £10? 1 ; H 1 = < e
| | ] t | : 1074 4
' ' '
w04 "1 | - 100 Dataset 2 | | | ' 1073 4 1074
1 . \ ! = o 1 l T T T T T T T T
| I | | - | = R | [ 10-3 10-2 107! 10° 10° 10! 102 10%
1097 I i —- n 1004 4 Sample ' i i : None
0 50 100 150 200 250 [ 50 100 150 200 10!
Layers 30 to 34 Layers 35 to 39 Layers 40 to 44 ) Layers 30 to 34 Layers 35 to 39 Layers 40 to 44 —
108 10°1 Dataser2 - Dataset 2 Dataset 2 1 o y=sqrt(x)
Dataset 2 Dataset 2 Dataset 2 = o = | R i Il 5 10°4
ar = L= Recon | = fecon | ] == Recon V| E
" L ol = ] — = i}
1o =" Recon Recon = Recon 10 gl 1 Sl H Samgls b 2 10-1
sample Sample Sample \ s
| ' @ 10-2
" w0 ] {| & 1072
- | I =
{ | % 1073 4
107 107 " k| 1 -
| i & 10
1 ]
N 1 H [N '
10 e | : [ 10-° : : : : . :
i | | 1073 1072 107t 10° 10t 102
0 M n n n nmn r nl H 1 | None
[ 40 60 80 100 120 140 [ 20 2 00 02 04 06 00 02 5 08 10 00 02 04 06 08 10

20 40
Energy per event (GeV)

0.4 X
Sparsity Index




Model 398

Layer 5 Layer 10 Layer 15 Layer 20 Layer 25
Layer 30 Layer 35 Layer 40 Layer 44

104 1073 102 101 10° 10? 102
Energy (MeV)



h

Next Steps

- BCE Weight

it_loss = binary_cross_entropy_with_logits(fwd_out.output_hits, torch.where

* Warm restart periods
* Ways to improve overfitting
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