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Step 2 :

Bl &~ ] 12 256x256 & oz E~F ¥ | 3 2560 ;ﬁd 35 8 /% resize = 256
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if  image. shape[l] ¢ self.width and image.shape[0] < =elf.height:

image = cvi.resizelimage, (zelf.width, s=elf.height), interpolation=cvZ.INTEE_AFREL)
mask = covil.resize(mask, (zelf.width, =elf.height), interpolation=cv2.INTEE_AREAL)
azzert image. shape[0] = mask.czhape[0] and image.shape[l] = mask. shape[1]
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elif image.shape[l] > s=elf.width and image.shape[0] <  self.height:
w = int{round(szelf.height * image.shape[l] / image.shape[0]))
image = cvi.resizelimage, (w, =zelf.heizht), interpolation=cv2.INTER_AREL)
mask = cvi.resize(mask, (w, =zelf.height), interpolation=cwZ. INTEE_AREA)
azsert image.shape[0] = mask.shape[0] and image.shape[l] = mask. shape[1]
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x in inage.shape[1] = self.siride, self.stride) :
fox ¥ \ image shapel] - zelf.swride, szelf.swridal
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inage_slids = imspelyiyl, s0izl, :

mack_slide = macklyivl, #0:sl]

oeld. haight s

self.height:

al = image. shape[l]
0 = gl - alfwidth
7l = image, shaps 0]
W = oyl - selfheicht

inage_slide =

W, i, s
sk 31ide i

0:s1]

inag apel0] = nask_slids.chape(0) and iaage_slide.shape[l] = mask_slide. shape[l]
i = ald bl e alf. wideh

ht s inage_slide shapell] =

sot. wpend((inage_slide, ssk_slide])
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Step 4 :
DR B~ RIE R R PR 85% ~ 15%A 2] o 4o§] O
test_split = (.15

ge.collect ()

indices = np.random. permutation(images. shape[0])

boundary = images.shape[0] —  int(images.shape[0] * test_split)
training_idx, test_idx = indices[:boundary], indices[boundary:]
x_train, =x_test = images[training idx, :], images[test_idx, :]
y_train, 7y_test = masks[training idx, :], masks[test_idx, :]

x_train. shape, ¥_train. shape, x test.shape, ¥_test.shape

({2075, 25, 256, 3),
(2078, 256, 256, 1),
(366, 266, 256, 3,
(366, 256, 25, 1))
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tensarflow as tf

tensarflov. keras.backend sz K

typing

from temsorflov.kevss. lapers dnport Ingut, Coov2D, BatchMormalization, LeskyRelU, Drepout, MasPooling2D, Conv2Transposs, concatsnsts

fron tensorflov.kerss. optinizers iapert RSprop

def weiehts (original_loss function: typing.Callsbls, weights list: diet) -2 typing.Callable:
Kolp function t + background, bacteria and blosd eell
ot . prad):
class_selectors = tf.castlf womazltrve, azis=1), +f.int32)
class_selectors = [K.equalli, class_selectors) for i in range(len(veights_list))]
class_selectors = [K.cn: Edlostz()) in class_selecters)
weights = [sel * v § v in 2s_salectors, weighta_list)]
welsht_mltiplier = weichts|
or i in range(l, lenlveights))
weight_aultiplier = weight aultiplier + weights(i]

igimal_loss_function(true, pred)

se * weight aultiplies
loss

loss
otur

return loss_function
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class UNetPP:
def _indz_ (relf):
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(15 + mmber_of filters}) (wdel_input)
)

= * mamber_of_filters)) (x00)
= Bmhmnal Leuml (x00)
= LeakyKelU(0.01) (x00)
7, 210000

* mmber_of_filters)) (p0)
+ wmber_of_filters}) (x10)

L 210}
* mumber_of filters)) (z10)

* mumber_of_£ilters)) (<01)

+ mmber_of_filters)) x01)
(01)

10.01) (x01)
) (x01)

= Dropoutl
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5+ | gp k1 [kE2 [ k#3 ka4

A Batch Size 2 4 5 3

B Dropout 0.2 0.3 0.4 0.5

C Filter 2 3 4 5

D Optimizer Adam Adagrad | Adadelt | RMSpro

a p

E Learning rate | 0.0005 | 0.0001 | 0.005 0.001
SLEERE TSN R S R 2 = LS
#g}‘aﬁv:@é% o AIE I T b TR PlenT 3 S BiFL T B FS 0 T
BRI Y L16 Bk Sl £ K HTE RHR o B E
Yu— @ * 25epoch & T2 > F BRI FHCE L A0 4

%3 L16 F %K S &
‘? % | Batch size | Dropout | Filter | Optimizer | Learning rate
1 2 0.2 2 Adam 0.0005
2 2 0.3 3 Adagrad 0.0001
3 2 0.4 4 Adadelta 0.005
4 2 0.5 5 | RMSprop 0.001
5 4 0.2 3 Adadelta 0.001




f=q

6 4 0.3 2 RMSprop 0.005
7 4 0.4 5 Adam 0.0001
8 4 0.5 4 Adagrad 0.0005
9 5 0.2 4 RMSprop 0.0001
10 5 0.3 5 Adadelta 0.0005
11 5 0.4 2 Adagrad 0.001
12 5 0.5 3 Adam 0.005
13 3 0.2 5 Adagrad 0.005
14 3 0.3 4 Adam 0.001
15 3 0.4 3 RMSprop 0.0005
16 3 0.5 2 Adadelta 0.0001

24 FHEPRE

‘? % | Batch size | Dropout | Filter | Optimizer | Learning rate | Test_dice
1 2 0.2 2 Adam 0.0005 0.9620
2 2 0.3 3 Adagrad 0.0001 0.7506
3 2 0.4 4 Adadelta 0.005 0.8199
4 2 0.5 5 RMSprop 0.001 0.9213
5 4 0.2 3 Adadelta 0.001 0.7738
6 4 0.3 2 RMSprop 0.005 0.9589
7 4 0.4 5 Adam 0.0001 0.9422
8 4 0.5 4 Adagrad 0.0005 0.8443
9 5 0.2 4 RMSprop 0.0001 0.9619
10 5 0.3 5 Adadelta 0.0005 0.6552
11 5 0.4 2 Adagrad 0.001 0.8083
12 5 0.5 3 Adam 0.005 0.9453
13 3 0.2 5 Adagrad 0.005 0.8658
14 3 0.3 4 Adam 0.001 0.9432
15 3 0.4 3 RMSprop 0.0005 0.9600
16 3 0.5 2 Adadelta 0.0001 0.5418

24 5% L3 %% BBk g s P 5% 1 Test_dice i 3] 7
0.9620 > #3516 X F R S F FHFI A $718F E T L B FF $0 Bk
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% 5 Unet++i it 2 &
Batch size | Dropout | Filter | Optimizer | Learning rate | Test_dice

i E 4 0.2 4 | RMSprop 0.005 0.9635
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Unet++#- 4] 2 L16 2 2 2 T %]+ -~ A F % 2 & T & % & Batch size/
Dropout/ Filter/ Optimizer/ Learning rate ¥ F|s E & o w5 4/ 0.2/
4/ RMSprop/ 0. 005 °
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(= ) https://www.kaggle.com/longnguyen2306/bacteria-detection-with-darkfield-

microscopy
(= ) https://www.kaggle.com/longnguyen2306/unet-for-spirochaeta-bacteria-

detection/notebook

(=) Zhou, ZW., Siddiquee, MMR., Tajbakhsh, N., and Liang, JM. (2020) “UNet plus
plus : Redesigning Skip Connections to Exploit Multiscale Features in Image
Segmentation,” I[EEE TRANSACTIONS ON MEDICAL IMAGING: 1856-1867
doi:10.1109/TM1.2019.2959609
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