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Design and Implementation of Adaptive Cruise Control System for
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Abstract—Based on deep learning, image recognition and other technologies, a decision-making system and adaptive
control system suitable for miniature intelligent vehicle control are designed and implemented by using Scikit_learn and
OpenCV development tool. The system uses convolution neural network algorithm, vehicle control algorithm and image
recognition algorithm to realize automatic driving, obstacle recognition and avoidance on micro road. The test results of
data acquisition, system training and automatic driving test in the miniature intelligent vehicle show that the
optimization method of neural network and its training can improve the effect and speed of machine learning. The
designed and implemented miniature intelligent vehicle decision-making system can be better combined with vehicle

control to realize automatic driving and obstacle avoidance in road environment.
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def conv2d(filters,kernel,strides,layer num,activation= 'relu'):
return Convolution2D(filters=filters,
kernel _size=(kernel, kernel),
strides=(strides, strides),
activation=activation,
name='conv2d_'+ str(layer num))
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def core cnn_layers(img_in, drop, 14_stride=1):
X =1img_in
x = conv2d(24, 5, 2, 1)(x)
x = Dropout(drop)(x)
x =conv2d(32, 5, 2, 2)(x)
x = Dropout(drop)(x)
x = conv2d(64, 5, 2, 3)(x)
x = Dropout(drop)(x)
x = conv2d(64, 3, 14_stride, 4)(x)
x = Dropout(drop)(x)
x = conv2d(64, 3, 1, 5)(x)
x = Dropout(drop)(x)
x = Flatten(name="flattened")(x)
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default_n_linear()77 AR CHBEN T :
def default_n_linear(num_outputs, input_shape=(120, 160,
3)):
drop = 0.2
img_in = Input(shape=input_shape, name='img_in'")
x = core_cnn_layers(img_in, drop)
x = Dense(100, activation="relu', name='dense_1')(x)
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x = Dropout(drop)(x)# & X M4 = HI BEAL IR &
x = Dense(50, activation="relu', name='dense_2')(x)
x = Dropout(drop)(x)
outputs = []
for i in range(num_outputs):#i&
Bt —1&ME
outputs.append(
Dense(1, activation="linear', name='n_outputs' +
str(1))(x))
model = Model(inputs=[img_in], outputs=outputs)
return model
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def default_categorical(input_shape=(120, 160, 3)):

drop =0.2

img_in = Input(shape=input_shape, name='img_in")

x = core_cnn_layers(img_in, drop, 14_stride=2)

x = Dense(100, activation="relu', name="dense 1")(x)

x = Dropout(drop)(x)

x = Dense(50, activation="relu', name="dense_2")(x)

x = Dropout(drop)(x)
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angle out =
'angle out')(x)
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throttle out = Dense(20,
name="throttle out')(x)

HREARHE N EHE,

Dense(15, activation='softmax', name=

activation='softmax’,

model = Model(inputs=[img_in],
throttle out])
return model
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