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LAMPIRAN
Lampiran 1. Hasil Pengujian Resnet-50 dengan FPN

Hasil Pengujian untuk iterasi 500 Resnet-50 dengan FPN

Hasil Pengujian untuk iterasi 1000 Resnet-50 dengan FPN
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Hasil Pengujian untuk iterasi 1500 Resnet-50 dengan FPN

Hasil Pengujian untuk iterasi 2000 Resnet-50 dengan FPN

Hasil Pengujian untuk iterasi 2500 Resnet-50 dengan FPN
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Hasil Pengujian untuk iterasi 3000 Resnet-50 dengan FPN

Lampiran 2. Hasil Pengujian Resnet-101 dengan FPN

Hasil Pengujian untuk iterasi 500 Resnet-101 dengan FPN

Hasil Pengujian untuk iterasi 1000 Resnet-101 dengan FPN
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Hasil Pengujian untuk iterasi 1500 Resnet-101 dengan FPN

Hasil Pengujian untuk iterasi 2000 Resnet-101 dengan FPN

Hasil Pengujian untuk iterasi 2500 Resnet-101 dengan FPN
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Hasil Pengujian untuk iterasi 3000 Resnet-101 dengan FPN

Lampiran 3. Source code

e Source code resnet50 dan resnet101

identity_block(input_tensor, kernel size, filters, stage, block,
use bias= , train_bn= ):
"""The identity block is the block that has no conv layer at
shortcut
# Arguments
input _tensor: input tensor
kernel size: default 3, the kernel size of middle conv layer
at main path
filters: list of integers, the nb_filters of 3 conv layer at
main path
stage: integer, current stage label, used for generating
layer names
block: 'a','b'..., current block label, used for generating
layer names
use bias: Boolean. To use or not use a bias in conv layers.
train_bn: Boolean. Train or freeze Batch Norm layers

ilterl, nb_filter2, nb_filter3 = filters

_name_base = 'res' + str(stage) + block + ' _branch’
ame_base = 'bn' + str(stage) + block + ' branch’
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KL.Conv2D(nb_filterl, (1, 1), name=conv_name_base + '2a’,

use_bias=use_bias) (input_tensor)
BatchNorm(name=bn_name_base + '2a')(x, training=train_bn)
KL.Activation('relu')(x)

x = KL.Conv2D(nb_filter2, (kernel_size, kernel_size),
padding="same"',
name=conv_name_base + '2b', use_ bias=use_bias)(x)
BatchNorm(name=bn_name_base + '2b')(x, training=train_bn)
KL.Activation('relu')(x)

KL.Conv2D(nb_filter3, (1, 1), name=conv_name_base + '2c',
use_bias=use bias)(x)
BatchNorm(name=bn_name_base + '2c')(x, training=train_bn)

KL.Add()([x, input_tensor])
= KL.Activation('relu', name='res' + str(stage) + block +
" out')(x)
return X

def conv_block(input_tensor, kernel size, filters, stage, block,
strides=(2, 2), use bias=True, train_bn=True):
conv_block is the block that has a conv layer at shortcut
# Arguments
input_tensor: input tensor
kernel size: default 3, the kernel size of middle conv layer

at main path
filters: list of integers, the nb_filters of 3 conv layer at
main path
stage: integer, current stage label, used for generating
layer names
block: 'a','b'..., current block label, used for generating
layer names
use bias: Boolean. To use or not use a bias in conv layers.
train_bn: Boolean. Train or freeze Batch Norm layers
Note that from stage 3, the first conv layer at main path is
with subsample=(2,2)
And the shortcut should have subsample=(2,2) as well

nb_filterl, nb_filter2, nb_filter3 = filters
conv_name_base = 'res' + str(stage) + block +

_branch'
_branch"

ame_base = 'bn' + str(stage) + block +

KL.Conv2D(nb_filterl, (1, 1), strides=strides,
name=conv_name_base + '2a’,
=use_bias) (input_tensor)
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BatchNorm(name=bn_name_base + '2a')(x, training=train_bn)
KL.Activation('relu')(x)

x = KL.Conv2D(nb_filter2, (kernel_size, kernel_size),
padding="same’,
name=conv_name_base + '2b', use bias=use bias)(x)
BatchNorm(name=bn_name_base + '2b')(x, training=train_bn)
KL.Activation('relu')(x)

KL.Conv2D(nb_filter3, (1, 1), name=conv_name_base +
'2c', use_bias=use_bias)(x)
BatchNorm(name=bn_name_base + '2c')(x, training=train_bn)

shortcut = KL.Conv2D(nb_filter3, (1, 1), strides=strides,
name=conv_name_base + '1°',
use_bias=use bias) (input_tensor)
shortcut = BatchNorm(name=bn_name base + '1')(shortcut,
training=train_bn)

KL.Add() ([x, shortcut])
x = KL.Activation('relu', name='res' + str(stage) + block +
" out')(x)
return X
def resnet_graph(input_image, architecture, stage5=False,
train_bn=True):
"""Build a ResNet graph.
architecture: Can be resnet50 or resnetlol
stage5: Boolean. If False, stage5 of the network is not
created
train_bn: Boolean. Train or freeze Batch Norm layers

assert architecture in ["resnet50", "resnetl101"]

x = KL.ZeroPadding2D((3, 3))(input_image)
x = KL.Conv2D(64, (7, 7), strides=(2, 2), name='convl',
use_bias=True)(x)
= BatchNorm(name="bn_convl')(x, training=train_bn)
KL.Activation('relu')(x)
= X = KL.MaxPooling2D((3, 3), strides=(2, 2),
padding="same") (x)

conv_block(x, 3, [64, 64, 256], stage=2, block='a',
(1, 1), train_bn=train_bn)
identity block(x, 3, [64, 64, 256], stage=2, block='b',
=train_bn)

= identity block(x, 3, [64, 64, 256], stage=2, block='c"',
=train_bn)
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x = conv_block(x, 3, [128, 128, 512], stage=3, block='a‘,
train_bn=train_bn)
= identity block(x, 3, [128, 128, 512], stage=3, block='b"',
train_bn=train_bn)
x = identity block(x, 3, [128, 128, 512], stage=3, block='c’,
train_bn=train_bn)
= X = identity block(x, 3, [128, 128, 512], stage=3,
block="'d", train_bn=train_bn)

= conv_block(x, 3, [256, 256, 1024], stage=4, block='a',
train_bn=train_bn)
block count = {"resnet50": 5, "resnetl@l": 22}[architecture]
for i in range(block count):
x = identity_block(x, 3, [256, 256, 1024], stage=4,
block=chr(98 + i), train_bn=train_bn)
= %

if stage5:
x = conv_block(x, 3, [512, 512, 2048], stage=5, block='a',
train_bn=train_bn)
x = identity_block(x, 3, [512, 512, 2048], stage=5,
block="b', train_bn=train_bn)
= x = identity_block(x, 3, [512, 512, 2048], stage=5,
block="c', train_bn=train_bn)
else:
C5 =
return [C1, C2, C3, C4, C5]

e Source code Counting

cfg.MODEL.WEIGHTS = os.path.join(cfg.OUTPUT DIR,
"/content/drive/MyDrive/Model/model final R50(2500) .pth")

cfg.MODEL.ROI HEADS.SCORE THRESH TEST =

predictor = DefaultPredictor (cfqg)

2.imread ("/content/IMG 2(

= predictor (im)
ualizer (im[:, :, ::-11,
scale=1,
instance mode=ColorMode.IMAGE BW
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)
out =
v.draw_instance predictions (outputs["instances"].to("cpu"))

_images = out.get image ()
= out images.shapel[:2]
= (0,0,0)
(255,255,255)
font = CVZ.FONT_HERSHEY_SIMPLEX
font size = int (4)
font color = BLACK
font thickness =
text = '"Jumlah Postlarva : + str(len (outputs["instances"]))

X,y = int(0.05 * w), int(0.05 * h)

img text = cv2.putText (out images, text, (x,y), font,
font size, WHITE, font thickness + 5, cv2.LINE AA)
img text = cv2.putText (out images, text, (x,y), font,
font size, font color, font thickness, cv2.LINE AA)

im = Image.fromarray(img text[:, : sg=11])

e FPN (Feature Pyramid Network)

fpn_classifier_graph(rois, feature_maps, image_meta,
pool size, num_classes, train_bn=
fc_layers size=1024):
"""Builds the computation graph of the feature pyramid network
classifier
and regressor heads.

rois: [batch, num_rois, (yl, x1, y2, x2)] Proposal boxes in
normalized
coordinates.
feature maps: List of feature maps from different layers of the

[P2, P3, P4, P5]. Each has a different resolution.
te meta: [batch, (meta data)] Image details. See
image meta()
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pool size: The width of the square feature map generated from
ROI Pooling.

num_classes: number of classes, which determines the depth of
the results

train_bn: Boolean. Train or freeze Batch Norm layers

fc_layers size: Size of the 2 FC layers

Returns:

logits: [batch, num_rois, NUM CLASSES] classifier logits
(before softmax)

probs: [batch, num_rois, NUM_CLASSES] classifier
probabilities

bbox_deltas: [batch, num_rois, NUM_CLASSES, (dy, dx,
log(dh), log(dw))] Deltas to apply to

proposal boxes

PyramidROIAlign([pool_size, pool size],
name="roi align classifier")([rois,
image _meta] + feature_maps)

= KL.TimeDistributed(KL.Conv2D(fc_layers_size, (pool_size,
pool size), padding="valid"),
name="mrcnn_class conv1l")(x)
= KL.TimeDistributed(BatchNorm(), name='mrcnn_class bnl')(x,
training=train_bn)
= KL.Activation('relu")(x)
KL.TimeDistributed(KL.Conv2D(fc_layers size, (1, 1)),
name="mrcnn_class conv2")(x)
KL.TimeDistributed(BatchNorm(), name='mrcnn_class bn2')(x,
training=train_bn)
= KL.Activation('relu')(x)

shared = KL.Lambda( x: K.squeeze(K.squeeze(x, 3), 2),
name="pool squeeze")(x)

mrcnn_class _logits = KL.TimeDistributed(KL.Dense(num_classes),
name="mrcnn_class_logits
")(shared)
mrcnn_probs = KL.TimeDistributed(KL.Activation("softmax"),
name="mrcnn_class")(mrcnn_class
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= KL.TimeDistributed(KL.Dense(num classes * 4,
activation="linear'),

name="mrcnn_bbox_fc')(shared)

= K.int_shape(x)
mrcnn_bbox = KL.Reshape((s[1], num classes, 4),
name="mrcnn_bbox") (x)

return mrcnn_class_logits, mrcnn_probs, mrcnn_bbox

build fpn_mask graph(rois, feature maps, image_meta,

e Mask R-CNN

MaskRRCNN() :
"""Encapsulates the Mask RCNN model functionality.

The actual Keras model is in the keras_model property.

__init_ (self, mode, config, model dir):

mode: Either "training" or "inference"

config: A Sub-class of the Config class

model _dir: Directory to save training logs and trained

assert mode ["training', 'inference']

self.mode = mode

self.config = config

self.model _dir = model dir

self.set_log dir()

self.keras_model = self.build(mode=mode, config=config)

build(self, mode, config):
"""Build Mask R-CNN architecture.
input_shape: The shape of the input image.
mode: Either "training" or "inference". The inputs and
outputs of the model differ accordingly.
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assert mode ['training', 'inference’]

h, w = config.IMAGE_SHAPE[:2]
if h / 2**6 I= int(h / 2**6) w / 2*¥*6 l= int(w / 2**6):
raise Exception("Image size must be dividable by 2 at
least 6 times "
"to avoid fractions when downscaling and
upscaling."”
"For example, use 256, 320, 384, 448,
512, ... etc. ")

input_image = KL.Input(
shape=[ , , config.IMAGE_SHAPE[2]],
name="1input image")
input_image_meta = KL.Input(shape=[config.IMAGE_META SIZE],
name="1input image meta")
if mode == "training":

input _rpn_match = KL.Input(
shape=[ , 1], name="input rpn_match",
dtype=tf.int32)
input _rpn_bbox = KL.Input(
shape=[ , 4], name="input rpn_bbox",
dtype=tf.float32)

input_gt class_ids = KL.Input(
shape=[ 1, name="1input gt class ids",
dtype=tf.int32)

input_gt boxes = KL.Input(
shape=[ , 4], name="input_gt boxes",
dtype=tf.float32)

gt _boxes = KL.Lambda( X: norm_boxes_graph(
X, K.shape(input_image)[1:3]))(input_gt boxes)

if config.USE_MINI_MASK:
input gt masks = KL.Input(
shape=[config.MINI_ MASK SHAPE[@],
config.MINI _MASK SHAPE[1],
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name="1input gt masks", dtype=bool)
else:
input_gt masks = KL.Input(
shape=[ config.IMAGE_SHAPE[@],
config.IMAGE_SHAPE[1], 1,
name="1input gt masks", dtype=bool)
elif mode == "inference":

input _anchors = KL.Input(shape=[ , 4],
name="1input_anchors")

if callable(config.BACKBONE):
_, C2, C3, C4, C5 = config.BACKBONE(input_ image,
stage5=
train_bn=config.TRAI
N_BN)
else:
_, €2, C3, C4, C5 = resnet_graph(input_image,
config.BACKBONE,
stage5=
train_bn=config.TRAIN BN)

= KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE, (1, 1),
name="fpn_c5p5"')(C5)
P4 = KL.Add(name="fpn_p4add") ([
KL.UpSampling2D(size=(2, 2),
name="fpn_p5upsampled")(P5),
KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE, (1,
name="fpn_c4p4')(C4)])
P3 = KL.Add(name="fpn_p3add") ([
KL.UpSampling2D(size=(2, 2),
name="fpn_p4dupsampled")(P4),
KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE, (1,
name="fpn_c3p3')(C3)])
P2 = KL.Add(name="fpn_p2add") ([
KL.UpSampling2D(size=(2, 2),
bn_p3upsampled")(P3),
KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE, (1,
In_c2p2')(C2)]1)
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P2 = KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE,
padding="SAME", name="fpn_p2")(P2)
= KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE,
padding="SAME", name="fpn_p3")(P3)
= KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE,
padding="SAME", name="fpn_p4")(P4)
= KL.Conv2D(config.TOP_DOWN_PYRAMID SIZE,
padding="SAME", name="fpn_p5")(P5)

P6 = KL.MaxPooling2D(pool size=(1, 1), strides=2,
name="fpn p6") (P5)

rpn_feature_maps = [P2, P3, P4, P5, P6]
mrcnn_feature _maps = [P2, P3, P4, P5]

if mode == "training":
anchors = self.get _anchors(config.IMAGE_SHAPE)

anchors np.broadcast_to(anchors, (config.BATCH SIZE,)
+ anchors.shape)

anchors = KL.Lambda( x: tf.Variable(anchors),
name="anchors") (input_image)
else:
anchors = input_anchors

rpn = build rpn_model(config.RPN_ANCHOR STRIDE,
len(config.RPN_ANCHOR RATIOS),
config.TOP_DOWN_PYRAMID SIZE)

layer_outputs = []
for p in rpn_feature_maps:
layer outputs.append(rpn([p]))
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output_names = ["rpn_class_logits", "rpn_class", "rpn_bbox"]
outputs = list(zip(*layer_ outputs))
outputs = [KL.Concatenate(axis=1, name=n)(list(o))

for o, n in zip(outputs, output names)]

rpn_class_logits, rpn_class, rpn_bbox = outputs

proposal count = config.POST_NMS ROIS_TRAINING if mode ==
"training"\
else config.POST_NMS_ROIS_INFERENCE
rpn_rois = Proposallayer(
proposal count=proposal count,
nms_threshold=config.RPN_NMS_THRESHOLD,
name="ROI",
config=config)([rpn_class, rpn_bbox, anchors])

if mode == "training":

active class ids = KL.Lambda(
X:
parse_image_meta_graph(x)["active class_ids"]
) (input_image_meta)

config.USE_RPN_ROIS:

input_rois =
KL.Input(shape=[config.POST_NMS_ ROIS TRAINING, 4],
name="1input_roi",
dtype=np.int32)

target_rois = KL.Lambda( X: norm_boxes_graph(
X, K.shape(input_image)[1:3]))(input_rois)
else:
target rois = rpn_rois

Optimized using '
trial version
\ www.balesio.com




82

rois, target_class_ids, target bbox, target _mask =\
DetectionTargetLayer(config,
name="proposal targets")([
target _rois, input_gt class_ids, gt boxes,
input gt masks])

mrcnn_class_logits, mrcnn_class, mrcnn_bbox =\
fpn_classifier_graph(rois, mrcnn_feature_maps,

input_image_meta,

config.POOL_SIZE,
config.NUM_CLASSES,

train_bn=config.TRAIN_BN,

fc_layers _size=config.FPN_CLASS
IF_FC_LAYERS_SIZE)

mrcnn_mask = build_fpn_mask_graph(rois,
mrcnn_feature_maps,
input_image meta,
config.MASK_POOL_SIZE,
config.NUM CLASSES,
train_bn=config.TRAIN

find_trainable_layer(self, layer):

If a layer is encapsulated by another layer, this
function

digs through the encapsulation and returns the layer that
holds

the weights.

if layer._ class__ . name__ == 'TimeDistributed':

return self.find_trainable_layer(layer.layer)
return layer
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