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outlook

| started on the machine leaning!(arXiv : 1908.10590)
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previous

Xyz position of

dark matter halo 3d histogram of 32 voxels

« Box size = 256(Mpc/h)
* Number of particles = 25673
« Grid voxel = 25673

« 1 voxel have 8(Mpc/h) information



Change for grid size

« Box size = 256(Mpc/h) « Box size = 256(Mpc/h) » Box size = 256(Mpc/h)
* Number of particles = 12843 < Number of particles = 2563 * Number of particles = 51243
« Grid voxel = 12873 « Grid voxel = 25673 » Grid voxel = 51273



Data

p_

Number of halo

the number of halo{123)
the number of halo(256)
the number of halo(512)

B N x M
V

gridsize =128

Halo mass

Qp=033,0=0562

200 1

9225 1751

74646
284545

150 4

125 4

100

0.75 4

050 4

025 4

000 —

128
256
312

11.0

gridsize = 256

&

=1

Pd

11.5

T q T T
120 125 130 135 140 145
loglOd{mass){Msun/h)

gridsize =512

15.0




DATA

« 1 voxel have 2(Mpc/h) information

(Short version) (cut version)

. Only using 0(Mpc/h) < xy,z < 64 (Mpc/h) ' /34; ﬁgs;ﬁsetc:) [?ﬁ] [64,128] [128, 192] [192, 256] >>
 Including only 0~64 information J

Including all information of the box scale
« Total 64(4/3) for one cosmology



Data set

128 short 128 cut

256 _short 256 cut

512_short 512_cut
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model1

Model: "model”

Layer (type) Output Shape Param #
iput 1 (Imputleyer)  [(lone, 32, 32, 32, )] o
conv3d {Conw3D) (Mone, 3@, 38, 38, 32) 896
max_pooling3d (MaxPooling3D) (Mone, 15, 15, 15, 32) a
conv3d 1 {Conv3D) (Mone, 13, 13, 13, &4) 55368
max_pooling3d 1 (MaxPooling3 (Mone, 6, &, &, 64} a
conv3d_2 (Conv3D) (Mone, 4, 4, 4, 128) 221312
max_pooling3d 2 (MaxPooling? (Mone, 2, 2, 2, 128) a
flatten (Flatten) (MNone, 1824) a
dropout (Dropout) (Mone, 1824) a

dense {Dense) (Mone, 1824) 1849600
dense_1 (Dense) Mone, 256) 262480
dense_2 (Dense) Mone, 2) c14

Total params: 1,598,852
Trainable params: 1,598,882
Mon-trainable params: @
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128 short

128 cut
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model?2 input

Layer (type) Output Shape Param # Batch normalization

input_1 {InputlLayer) [(Mone, 32, 32, 32, 1)] @ Conv3d
betch_normalization (BatchMo (Mone, 32, 32, 32, 1) 4 Batch normahza‘“on
conv3d (Conv3D) (Mone, 38, 38, 38, 32) B96 Max poo“ng
betch_normalizstion_1 (Batch (Mone, 38, 2@, 38, 32) 128

max_pooling3d (MaxPooling3D) (Mone, 15, 15, 15, 32) a ConVBd
conv3d 1 (Conv3D) (None, 13, 13, 13, 64) 55360 Batch normalization
betch_normalizstion_2 (Batch (Mone, 13, 13, 13, &4) 256 MaX pOO“ng
max_pooling3d_1 (MaxPooling2? (Mone, &, &, &, 64) @

Conv3d

conv3d_2 (Conv3D) (Mone, 4, 4, 4, 128) 221312 . .
Batch normalization
betch_normalizstion_32 (Batch (Mone, 4, 4, 4, 128) 51z M |
ax pooling
max_pooling3d_2 (MaxPooling3? (Mone, 2, 2, 2, 128) a
flatten (Flatten) (Mone, 1824) a Fl
‘ | ‘ atten
dropout (Dropout) (Mones, 1824) @ d
| ropout
dense (Dense) (MNone, 1824} 1849668 F
ully connected
dense_1 (Dense) (Mone, 2586) 262480
Fully connected
dense_2 (Dense) (Mone, 2) 514

S Fully connected

Total params: 1,598,%82
Trainakle params: 1,598,532
Mon-trainable params: 458

output .
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Layer (type) Output Shape Param #
iput 1 (Inputlayer)  [(Nome, 32, 32, 32, )] o
batch_normalization (BastchMo (Mone, 32, 32, 32, 1) 4
conv3d (Conv3D) (Mone, 3@, 38, 38, 32) 896
max_pooling3d (MaxPooling3D) (Mone, 15, 15, 15, 32} a
batch_normalization 1 (Batch (Mone, 15, 15, 15, 32) 128
conv3d_1 {Conv3D) (Mone, 13, 13, 13, &4) 55368
max_pooling3d 1 (MaxPooling3 (Mone, &, &, &, B4) @
batch_normalization_2 (Batch (Mones, &, 6, &, B4) 256
conv3d_2 (Conv3D) (MNon=, 4, 4, 4, 128) 221312
max_pooling3d 2 (MaxPooling3? (Mone, 2, 2, 2, 128) @
flatten (Flatten) (Mone, 1l@24) a
dropout (Dropout) (Mone, 1@824) a

dense {Dense) (None, 1824 1840500
dense_1 (Dense) Mone, 256) 262420
dense_2 (Dense) Mone, 2) 514

Total params: 1,598,478
Trainable params: 1,598,276
Maon-trainable params: 194
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model4

Layer (type) Output Shape Param #
input 1 (Inputlayer)  [(None, 32, 32, 32, D] 6
batch_normalization {BatchMo (None, 32, 32, 32, 1) 4
conv3d (Conv3D) (None, 3@, 38, 38, 32) B9B
batch_normalization_1 (Batch (MNone, 3@, 38, 38, 32) 123
max_pooling3d (MaxPooling3D) (Mone, 15, 15, 15, 32) a
batch_normalization_2 (Batch (Mone, 15, 15, 15, 32) 128
conv3d_1 {ConwviD) (None, 13, 12, 13, &4) 55368
batch_normalization_3 (Batch (Mone, 13, 13, 13, &4) 256
max_pooling3d_1 (MaxPooling? (Mone, 6, 6, &, 64) a
batch_normalization_4 (Batch (Nons, &, 6, &, 64) 256
conv3d_2 (ConviD) (None, 4, 4, 4, 128) 221312
batch_normalization_5 {Batch (MNones, 4, 4, 4, 128) 512
max_pooling3d_2 (MaxPooling3 (Mone, 2, 2, 2, 128) a
batch_normalization_g& (Batch (Mone, 2, 2, 2, 128) 512
flatten (Flatten) (None, 1@824) a
dropout (Dropout) (None, 1824) a

dense (Dense) (None, 1@24) 1849568
dense_1 ({Dense) MNone, 256) 262480
dense_2 (Dense) Mone, 2) 514

Total params: 1,591,878
Trainable params: 1,5%@,93@
MNon-trainable params: 898
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conclusion

« |I'm not sure about what is going on..
« There are possibility of my mistakes + possibility of different results each time when | run it even

| used same model and same data(l have to check)

Next step

* I'm going to try running with different cosmology + same seed
« Also, | have to understand about mathematics on how each layer works



