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Acquiring an image to be processed

Performing gesture recognition on the image to be 
processed to obtain pose information of a gesture in 

the image to be processed

Controlling a motion state of the intelligent vehicle 
according to the pose information
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Acquiring an image to be processed

Normalizing a size of the image to be processed to obtain 
a normalized image satisfying a predetermined size

Converting the normalized image into a gray image

Restricting pixels of the gray image to obtain a 
regularized image with a pixel mean being zero

Inputting the image to be processed to the gesture 
recognition neural network and detecting a target 

candidate box

S201

S202

S204

S203

S206Classifying, through the gesture recognition neural 
network, the target candidate box to determine a gesture 
in the target candidate box, a direction of the gesture and 

a category of the gesture

Determining position information of the gesture based on 
a position of the target candidate box

S205

S207

Determining the pose information of the gesture in the 
image to be processed according to the position 

information of the gesture, the direction of the gesture 
and the category of the gesture

S209Adjusting a camera connected to the intelligent vehicle 
according to the position of the target candidate box and 
the category of the gesture, so that the acquired image to 

be processed contains the gesture

Controlling a motion state of the intelligent vehicle 
according to the pose information
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Acquiring an image to be processed

Performing gesture recognition on the image to be processed, based on a 
gesture recognition neural network to obtain the pose information of the 

gesture in the image to be processed

In a case where a center of the image to be processed is an origin, using 
coordinates of two diagonal corners of the target candidate box in the image 

to be processed as the position of the target candidate box

Determining a first distance between a center of the target candidate box 
and a center of the image to be processed according to the position of the 

target candidate box of the gesture

Determining a current motion direction of the intelligent vehicle according 
to the category of the gesture and a direction of the gesture
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Determining a ratio of a size of the target candidate box to a size of a preset 

candidate box

Updating the first distance and the current motion direction respectively 
according to the ratio
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Adjusting a distance between a focus of the camera and the center of the 
image to be processed according to a negative correlation value of the 

updated first distance

Adjusting an acquisition direction of the camera according to an updated 
current motion direction and a preset correspondence table, to enable the 

image to be processed that is acquired by the camera subjected to 
adjustment contains the gesture

Determining a pre-acquisition image of the camera after the acquisition 
direction of the camera is adjusted

Determining a second distance

Adjusting the acquisition direction of the camera according to the second 
distance, so that the target candidate box is located in a central area of the 

pre-acquisition image, enabling the adjusted image to be processed acquired 
by the camera subjected to adjustment contains a gesture
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Acquiring a new image to be processed using the camera subjected to 
adjustment

Performing gesture recognition on the new image to be processed to obtain 
pose information of a gesture in the new image to be processed

Controlling a motion state of the intelligent vehicle according to the pose 
information of the gesture in the new image to be processed

S224

S223

S225

FIG. 2B



4 / 12

Raspberry Pi acquires an image through an acquisition
device and performs pre-processing and identification 

on the acquired image

Performing gesture classification based on deep 
learning and detecting an area where the gesture is 

located

Transmitting a detection result to EV3 via a serial port

EV3 adjusts the position of the acquisition device 
platform based on coordinates of the gesture position 
so that the gesture is located in a center of the image

EV3 determines a category of the gesture and performs
a corresponding instruction according to the gesture
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Decomposing a video into a number of images 
matching the video frame rate according to the 

collected video frame rate to obtain an image set

Normalizing a size of each image in the image set to 
obtain a size-consistent image set

Converting colorscale of the images to grayscale to 
obtain gray images

Performing regularization processing on each of the  
gray images to obtain a regularized image with a 

pixel mean being zero
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Acquiring a preprocessed image

Generating a target candidate box for a 
to-be-recognized gesture by using a 

neural network

Determining whether the 
to-be-recognized gesture exists in the 

target candidate box

Tracking the to-be-recognized gesture in 
the target candidate box and determining a 

category of the gesture

End recognition 
process

Yes

No
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Determining a first distance between a center of a candidate box and a center 
of an image to be processed based on position information of the gesture

Determining a current motion direction of the intelligent vehicle according to 
the category of the gesture

Performing a first-level adjustment on the motion direction of the cradle head 
according to the current motion direction of the intelligent vehicle and the 

first distance

Using a distance between a center of the candidate box in the pre-acquired 
image of the acquisition device after the first-level adjustment and a center of 

the image to be processed as a feedback indicator

Adjusting the motion direction of the cradle head based on the second-level 
feedback indicator so that the acquired gesture in the image is in a central 

position
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Apparatus for controlling intelligent 
vehicle motion 900

First recognition module 902

First acquisition module 901

First control module 903

FIG. 9
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