Arteriolosclerosis classification 3-fold cross validation model hyperparameters
· batch_size = 30
· epochs = 50
· learning_rate = 1e-3
· learning_ratio = 0.99
· loss = tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True)
· Training time: about 129 hours
· Inference time: about 12 hours

Blood vessel detection and arteriolosclerotic vessel segmentation model hyperparameters
· batch_size = 30
· epochs = 50
· learning_rate = 1e-2/5
· learning_ratio = 0.99
· loss = jerry_losses.focal_dice_like_loss_multiclass_weighted
· Training time: about 54 hours
· Inference time: about 8 hours
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# Return the mask and prediction for class ¢
def mask_pred_processor(true, pred, c):

true = true

13
true - tf.cast(true, tf.float32)
pred = tf.nn.softmax(pred, axis=-1)
pred = pred[..., c]

true - K.flatten(true)

pred - K.flatten(pred)

return true, pred




image2.png
#### DICE-LTKE LOSS ####

# Dice-like loss

def dice_like_score(true, pred, c, alpha, beta):
# set up mask and pred
true = true
true_d - tf.cast(true, tf.float32)

# Higher alpha = increased FP punishment and TN reward.

c

# Higher beta - increased difference in reward for TP and FN
true_n = (true_d - alpha)*(1 + alpha + beta)
1)

pred = tf.nn.softmax(pred, axi:
pred = pred[..., c]

#true_n - tf.reshape(true_n, (true_n.shape[-1]*2))
#pred = tf.reshape(pred, (pred.shape[-1]*2))
true_n - K.flatten(true_n)

pred - K.flatten(pred)

# dice

intersection = K.sum(true_n * pred)
union = K.sun(true_d) + K.sum(pred)
dice_like = (2. * intersection) / (union)

return dice_like
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# Averaged weighted multiclass dice-like loss with dice-like calculated separtely per class
# len(weights) must = pred.shape[-1] - 1
def dice_like_loss_multiclass_weighted(true, pred, alpha, beta, weights):
dice_like = []
class_weights - weights/K.sun(weights)
for ¢ in range(pred.shape[-1]): # the class index must be pred.shape[-1].
class_dice_like - dice_like_score(true, pred, c, alpha, beta) * class_weights[c]
dice_like.append(class_dice_like)
return 1 - (K.sun(dice_like)/pred.shape[-1])

def focal_dice_like_loss_multiclass_weighted(true, pred, alpha-9.e5, beta:

.1, weights=[1.0, 2.0, 3.0], gamma-1.
loss = dice_like_loss_multiclass_weighted(true, pred, alpha, beta, weights)

return K.pow(loss, gamma) * kappa




