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Abstract 

Smart city management is a major research hotspot in the field of artificial intelligence. 
Smart city management is the use of data mining, video image algorithms, scheduling 
algorithms and deep learning algorithms to solve urban management problems with 
maximum efficiency. Rely on special personnel to identify, distribute and handle cases. 
This makes the system inefficient, and also wastes a lot of financial and material 
resources. In response to this problem, this paper studies the target detection of video 
images of urban management cases based on the yolo algorithm, and integrates the 
target detection algorithm into the city management system. First, collect and label the 
data set, and then perform data enhancement on the existing data set, and train the 
processed data set in the yolo network to achieve the purpose of intelligent identification 
of urban management cases. The final recognition rate can reach 90%. Finally, the TX2 
mobile platform is used to call the weight files obtained from the training to verify the 
city cases and obtain the marked pictures or videos. 
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1. Introduction 

The intelligence of city management is an important part of artificial intelligence research. It 
can solve city management problems in the most effective way through data extraction [1], video 
image algorithms, scheduling algorithms and deep learning algorithms, minimize the number 
of staff, and maximize Use information resources effectively [2]. In recent years, more and more 
cities have adopted smart city management systems to manage city operations more 
conveniently and quickly [3]. In addition to the well-known first-tier cities in China, most 
domestic second-tier cities, such as Chongqing, Qingdao, and Jinan, have become pilot cities for 
smart cities, and have established smart city management in certain aspects through advanced 
technology and innovative capabilities [4-8]. 

In the task of intelligence of urban management cases, there are problems such as rich and 
changeable urban management cases, occlusion among various cases, and complex detection 
environment. In daily life, each type of urban management case is different, and the 
manifestation of each type of urban management case will be different, and the urban 
management case will take a variety of attitudes[9、 10]. The image background sometimes 

occludes and influences each other, and under the influence of external factors such as the 
change of light intensity in the real environment, the detection task is more difficult [11]. 

The use of image recognition algorithms to manage urban cases is of very important application 
significance. In the academic world, a wave of deep learning research has been set off, and it 
has become the main force in the development of artificial intelligence [12]. At the same time, 
the target detection algorithm is an inseparable part of the deep learning algorithm [13-15]. 
However, there are still some problems in the application of video image recognition in urban 
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management cases, which is necessary and feasible for in-depth research. Putting optimized 
and improved target detection algorithms and models into the city management system [16], 
such as intelligent recognition of urban management cases such as mobile stalls occupying 
roads in pictures and random parking of shared bicycles, can promote the rapid development 
of target detection algorithms. 

Target detection integrates many advanced technologies such as image processing, model 
recognition, feature extraction, and deep learning, which is a challenging subject [17]. At present, 
many important results have been achieved in target detection, and these results have been 
widely used in the fields of security, industry, and vehicle driving. At the same time, it also faces 
many challenges, such as detection in complex and diverse background environments, strict 
requirements for system real-time and stability, and detection of various appearance features 

[18]. 

In China, Wang Jingyuan and others have developed urban intelligent transportation and urban 
computing technologies to make the city smarter and smarter through the research of different 
domestic urban conditions; Wen R et al[19、20]. After analyzing the current situation of Suzhou 

city, they proposed new The smart city construction plan under the smart power cable 
management mode; Xia L and others analyzed the interactive relationship between the 
government and the masses, as well as the technology and infrastructure that enterprises and 
people are more concerned about, and proposed the intelligent perception information service 
Smart city [21].  

2. Detection algorithm based on urban management cases 

2.1. Target detection algorithm based on YOLO 

Yolo v3 inputs the 448×448 image directly into the neural network, runs the convolutional 
neural network [22], and then thresholds the model confidence card to determine the location 
and type of the model[23]. However, when YOLO detects small targets and targets close to each 
other, the detection effect is very poor[24]. Therefore, in order to cope with the problems of 
YOLO, the SSD algorithm framework is improved, and the RPN structure is selected. The 
regression mechanism of the YOLO algorithm framework has also been improved [25], that is, 
the category score and offset of the target frame are predicted on multiple hierarchical feature 
maps. Although the framework of the SSD algorithm can solve the processing of the target frame 
for most different levels, the detection of small targets needs to be improved. Yolov2 found a 
matching point between the accuracy of the test and the speed of the test [26-27], thereby 
maintaining a balance between the two. A joint training method for target classification and 
detection is proposed [28]. Through this method, more than 9000 targets in the ImageNet 
dataset are tested in real time. Compared with YOLOv2, YOLOv3 introduces a 53-layer residual 
network as a feature extractor, which improves the detection performance a lot. 

Target detection based on Yolov3 algorithm is divided into two stages: 

(1) Training phase. In the training phase, if the center of the object is in a range, use the object 
label (including x, y, w, h, and category) to mark the area. This sets the training label. That is, in 
the training phase, we teach the region which object in the image to predict. 

(2) Testing phase. Just as you successfully learn to predict objects in this area during training, 
this area will do the same. 

2.2. YOLO V3 network structure 

The convolutional layer of YOLO V3 ranges from 0 to 74, with a total of 53 layers. The input 
pixels on the network are 416×416. The number of channels collected by each layer of 
convolution is 3.0, and the input data is processed by BN. The picture below shows the picture 
size set in the yolo convolutional layer: 
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Figure 1 YOLO v3 structure 

 

 
Figure 2 Enter the picture size 

 

 
Figure 3 Shortcut 

The above picture shows the shortcut content. Add the number of channels (c), the width of the 
picture (w), and the height of the picture (h) to the same two layers to form a layer with the 
same chew; from=-3: the same as the third layer from the previous add. Set the convolutional 
layer parameters according to your own recognition category as shown below: 

 
Figure 4 Convolutional layer 

The content of the Yolo layer is shown in the figure below, and the parameters are explained in 
the table below: 

  
Figure 5 YOLO layer 

 

Table 1 YOLO layer parameter meaning 

parameter Parameter meaning 

anchors = 10,13, 16,30, 33,23, 30,61, 
62,45, 59,119, 116,90, 156,198, 

373,326 

Pre-selection box, the value calculated by the 
sample 
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mask = 6,7,8 Which preselection box currently belongs to 

classes=1 
The number of types of objects that the network 

needs to recognize 

num=9 
The number of preselected boxes, that is, the total 

number of anchors 

jitter=.3 Increase noise by dithering to suppress overfitting 

 

 
Figure 6 Circuit layer 

 
Figure 7 Up-sampling layer 

The above two pictures are the circuit layer and the up-sampling layer in the yolo algorithm. 

3. Experiment content 

According to the needs of the task, this experiment is divided into seven steps: 

(1) Data set collection: Search and download the required data set in the browser. 

(2) Data set mark: Select the data set and mark the target location. 

(3) Data enhancement: used to improve the generalization ability of the training set and reduce 
overfitting. 

(4) VOC data set production: the data set is produced in an appropriate format, and the python 
script is run to generate training and verification sets, which is convenient for training the data 
set. 

(5) Training data set: to extract image characteristics and get the average loss. 

(6) Test data set: test training results. 

Data set 

collection
Data set tagging

VOC data set 

production

Data 

enhancement

Training data 

set
Test data set

GUI interface 

display results

 
Figure 8 Experimental steps of target detection 

3.1. Data set collection 

Python 3.5 replaces the system default Python 2.7, install the software Anacanda (python3.5 
corresponds to the version Anadanca4.2.0). The following interface appears after the 
installation is successful: 

 
Figure 9 Installation Anadanca 

Search the mobile booth pictures in the Firefox browser under the Ubuntu system, and then 
sort the photos. In order to enhance the generalization ability of the network model and prevent 
the trained network from over-fitting, the image samples are used as training data before input 
into the network by random Rotating and translating the image and changing the saturation, 
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exposure and hue of the image will not only get more samples, but also enhance the network 
model's ability to judge new data samples. The collected data sets are as follows: 

  
Figure 10 Data set collection 

3.2. Data set tagging 

Download the Labeling software, use the terminal to compile and install the software. After the 
software is installed successfully, use the python labelimg.py command in the Labeling-master 
directory to open the labeling software as follows: 

Mark all the data sets collected and mark a few if there are several targets to ensure that each 
target can be successfully marked. The marked pictures and files are as follows: 

 
Figure 11 The generated .xml file 

3.3. Data enhancement 

On the basis of existing data sets, perform data augmentation. For image data, there are many 
data augmentation methods that can be done. The usual methods are: translation, rotation, 
scaling, cropping, and shearing, horizontal/vertical flip. The picture after flipping, rotating and 
cutting is as follows: 

 
Figure 12 Flip horizontally 
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Figure 13 Rotate Left and Cut Right 

After data enhancement, although the accuracy rate on the training data set has decreased, the 
accuracy rate on the verification data set has been significantly improved, indicating that the 
generalization ability of the model has been enhanced. 

3.4. VOC data set production 

Download Darknet from the browser. Create a VOC2020 folder in the Darknet folder and store 
the original pictures in the JPEGIANES folder. Place the XML file generated by the markup in the 
Annotations folder and create a new folder named Main. Use python script to generate four files 
train.txt, val.txt, test.txt and trainval.txt under this folder: 

 
Figure 14 Four generated txt files 

Then create a labes.py file in the Darknet folder, and generate a labels folder in the Voc2020 
directory after running, in which the image txt file generated from the original image stored in 
the Voc2020 folder is stored, which stores all the training sets generated Absolute path. At this 
point, the VOC data set has been produced. The contents of the generated VOC2020_train.txt 
file and labels folder are as follows: 

    
Figure 15 The generated VOC2020_train.txt file 

    
Figure 16 The generated labels folder 

The following figure shows the content of the generated VOC2020_train.txt file: 
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Figure 17 Parameters in the VOC2020_train.txt file 

3.5. Yolo-v3 training data set 

Modify the configuration file: 

 
Figure 18 My_data.data file 

The following figure shows the my_yolov3.cfg file and VOC2020.names file that need to be 
modified: 

 
Figure 19 My_yolov3.cfg file 

 
Figure 20 VOC2020.names file 

Training data set: Download pre-training weights, and start training after downloading. The 
training data set commands are as follows: 

  
Figure 21 Training data set instructions 

Save the training log. After the training is over, a weight file will be created. As shown below: 
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Figure 22 Weight file 

3.6. Test data set 

Change the python program in the yolov3.cfg file to test mode. Open the Ubuntu terminal and 
enter the test data set command, where the file name uses the path you set. The test data set 
commands are as follows: 

 
Figure 23 Test instruction 

 
Figure 24 Test results 

4. Experimental results and analysis 

4.1. Training log and its analysis 

The training log should be saved during the training data set. The training command to save the 
training log is as follows: 

  
Figure 25 Generate training log 

It can be seen from the training log that the number of occurrences of nan is about 30%, which 
is a normal value, and neither the total loss nor the average loss shows nan, so it is inferred that 
there is no error in the training. The saved training log is as follows: 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 3 Issue 12, 2021 

ISSN: 2664-9640                

91 

 
Figure 26 Training log 

4.2. Recognition results and their comparison 

In this paper, the target detection algorithm based on yolo v3 is used for target recognition. The 
number of targets in the acquired data set is different, the position and size are different, and 
the accuracy of recognition is also different. 

 
Figure 27 Multiple recognition targets 

4.3. Jetson TX2 porting results 

Jetson is a low-consumption embedded development platform, whose modules can be used for 
large-scale applications with different performance and price levels. It is equipped with 
Linux16.04 operating system, which makes it very convenient to use. 

Create a new folder, go to the official website to download JetPack, configure the relevant 
environment for it, update the relevant files and save them under the created directory. Select 
the environment under Target-Jetson TX2/TX2i to configure TX2. Create user name and 
password, wait for configuration After basic configuration of TX2, Linux16.04 interface will 
appear. TX2 is shown in the figure below: 
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Figure 28 Jetson TX2 

Use USB to copy the weight file, related configuration file and original image from the computer, 
correct it to test mode on TX2, install the Canda and Opencv software required by GPU. Modify 
the Makefile under the darknet folder to GPU and then test. 

5. Conclusion 

The YOLO algorithm has good real-time performance and high recognition accuracy, and is 
widely used in target detection based on deep learning. But it is undeniable that the YOLO 
algorithm has certain limitations. Since each cell can only predict 2 boxes, the IOU height of 
gt_box is taken as the final detection frame for each cell, which means that each cell can only 
predict at most one target. If a single cell contains multiple targets, the algorithm can only detect 
one of them, which will result in missed detection of small targets. Therefore, YOLO has low 
detection accuracy for small target objects and images with denser targets. And because the 
output layer is a fully connected layer, during detection, the YOLO training model only supports 
input images with the same resolution as the training image; although YOLO can reduce the 
probability of detecting the background as an object, it will also lead to a lower recall rate. After 
updating the version to YOLO V3, although the recognition effect of small targets is enhanced, 
there are still some shortcomings. 

In using the YOLO algorithm to detect the model, it is necessary to carefully prepare the data 
set to be used. The quality of the data set will directly affect the later training results. Therefore, 
the following points should be considered as much as possible during the data set production 
process: 

1) The number of pictures in the data set should be as large as possible. When training with 
more data sets, different characteristics will be obtained, making the results more accurate. 

2) The pictures in the data set should be collected under different lighting conditions and 
different weather conditions to improve the ability to distinguish backgrounds. 

3) Use data enhancement technology to improve the generalization ability of the model and 
reduce the phenomenon of over-fitting. 

4) The data set save path should be clear enough to prevent the corresponding path from being 
found later. 

5) Make a standardized data set to prevent it from being unopened or unloaded during training. 
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