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* DeeplabCut
(http://www.mackenziemathislab.org/deeplabcut)
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* iNaturalist (https://www.inaturalist.org/)
* Biome (https://biome.co.jp/app-biome/)
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Instance Segmentation
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MaSk R-CNN (He, Gkioxari, Dollar & Girshick 2017)
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He, Gkioxari, Dollar, & Girshick (2017)
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Generative adversarial networks (GAN)
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http://yann.lecun.com/exdb/mnist/ Lecun et al. (1998)
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2ty vyt = x_test[42], y_test[42]

[1 1 x_train[0].shape # 28X28 pixel DE{E
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2 fron tensorflow.keras.datasets inport mnist
3 (x_train, y_train), (x_test, y_test) = mnist.load data() # »: &%, v: 5L
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input: | [(None, 28, 28, 1)]
output: | [(None, 28, 28, 1)]

'

input: | (None, 28, 28, 1)
output: | (None, 26, 26, 32)

\

input: | (None, 26, 26, 32)
output: | (None, 24, 24, 64)

conv2d_input: InputLayer

conv2d: Conv2D

conv2d_1: ConvZD

max_pooling2d: MaxPooling2D

|

nput: | (None, 12, 12, 64)
output: | (None, 12, 12, 64)

I

input: | (None, 12, 12, 64)
output: (None, 9216)

I

input: | (None, 9216)
output: | (None, 128)

I

input: | (None, 128)

d : Dropout

flawen: Flauen

dense: Dense

dropout_1: Dropout

output: | (None, 128)

.

nput: | (None, 128)

dense_1: Dense

output: [ (None, 10)

l i wnn]  * Keras LN D Z & TL 70y %
ourput: | (None, 12, 12, 64) ﬁ%ﬁgl(;%;~:xf2: —zzj ;%E) cl: o) L - 4%5%??%%3; —zi; 2%; ‘%E)
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I from tensorflow.keras.optimizers import RMSprop
3 model .conpile(loss="categorical _crossentropy’,

4 opt imizer=RMSprop(),

5 metrics=[accuracy’])

7 history = model .fit(x_train, y_train,

) hatch_size=128,

g epochs=10,

] verbose=1,

11 validation_data=(x_valid, y_valid))

SR

| score = model.evaluate(x_test, v_test, verhose=0)
2 print ("Test loss:’, score[0])
3 print ("Test accuracy:’, score[1])

Test loss: 0.0385587140817778
Test accuracy: 0.9882000088691711

(EJ55

1§ TREFF—2FRVEL TERHL Tard
7 plt.inshow(x_t)
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44 trainD—FRMNOS <L

5print ("X 7,y_t)
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1 print ("HEBIL 725 ~JL 0 7 ,np.arzmax(nodel .predict (x_test [42].reshape (1,28
batch_size=None, verbose=[, steps=Nont
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Yeast GFP protein localization
classification

Cell perlphery Cytoplasm Endosome Golgi Mitochondrion
) :

Nuclear periphery Nucleolus Nucleus Peroxisome Spindle pole Vacuole

Reference

Accurate Classification of Protein Subcellular Localization from High-Throughput Microscopy Images Using Deep
Learning Tanel Parnamaa and Leopold Parts G3: GENES, GENOMES, GENETICS May 1, 2017 vol. 7 no. 5 1385-
1392; https://doi.org/10.1534/93.116.033654
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https://github.com/totti0223/deep learning for biologists with keras
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o | from tensorflow.keras.utils inport plot_model
? plot_model (
3 model ,

4 show_shapes=True, T| pS
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BTl BRALER [ PillowZ AL X T,
(BRNEZ A 77 U EMBIZ0pencVELDH 5)

PIL Image
numpy as np

img_path = “B 9 T{E > 7z EfHRD /< X"

img = Image.open(img_path) # [EI{55T A7

gray_img = img.convert('') # 7 L — X/ — L2
np_gray_img = np.array(gray_img) # ndarray |- = v A |

#np_grayEMNISTO 7T — R Z LERTETVICEBATE S L5 ICEHBL T Zan

print(“HERI L 7= Z oL 17,
np.argmax(model.predict(“E % T L L 7= 7 — &,
batch_size=None, verbose=0, steps=None)))
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