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Abstract 

With the ever-increasing functions of mobile phones, not only can you make calls, send 
text messages, and take photos, but you can also watch videos online, play mobile games, 
and watch social software. With more and more powerful functions, mobile phones have 
become an important item that people can’t live without, and more and more people are 
playing mobile phones while walking, for example: users who are used to using mobile 
phones while walking or climbing stairs. Increasingly, this situation often causes many 
regrettable accidents. The purpose of this article is to overcome the shortcomings of the 
prior art and provide a way to give the user a safety prompt message in text or voice, so 
as to avoid the use of mobile phones for safety prompts when the hidden danger occurs. 
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1. Introduction 

The large-scale popularization of mobile phones, especially the number of smartphone users 
has been increasing year by year. In addition, various mobile apps and game apps are widely 
installed on mobile phones. At the same time, it should also be noted that more and more mobile 
phone users are using mobile phones while walking on the road (playing games, surfing the 
Internet, chatting, etc.), and they are also using mobile phones when crossing the road. This 
situation has a great traffic hazard[1]. 

Today's smart phones are equipped with a variety of sensors, such as: accelerometer, gyroscope, 
magnetometer, etc. And smart phones have powerful computing power and convenience[2]. 
This study collects data from three-axis accelerometers and gyroscopes, and uses standard 
deviations. 

Analyze the data to determine whether the mobile phone is in a moving state, and establish a 
motion model (walking, up and down, etc.)[3] to realize whether the mobile phone is in a moving 
state when in use, and send out an alarm message to remind the user to avoid possible causes 
due to the use of the mobile phone Traffic safety hazards. 

Based on the above problems, this article proposes a method of using mobile phones to provide 
safety reminders while on the move, aiming to protect the safety of pedestrians. It mainly 
includes three parts: the first part detects whether the mobile phone is on the screen and uses 
the front camera to detect the face; the second part reads the mobile phone accelerometer and 
gyroscope data, and judges whether the user is in a traveling state according to the motion 
model; third Part of the above information is combined to determine whether to send a message 
to remind the user. 
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2. Organization of the Text 

2.1. Function realization   

2.1.1. Mobile phone usage status judgment 

In order to determine whether the mobile phone is in use, it is necessary to read the data of the 
backlight device of the mobile phone screen to determine whether the current mobile phone 
screen is in an open state[4]; then read the usage status of the system call APP application to 
determine the current APP usage status; screen switch The status and APP use status together 
determine whether the phone is in use. In order to strengthen the reliability of the judgment, 
the front camera is turned on to detect the face based on the previous judgment. If the results 
of the three judgments are all yes, it is judged that the mobile phone is in use. 

2.1.2. User exercise status judgment 

With the rapid development of mobile communication technology, the storage and computing 
capabilities of smart phones have developed rapidly. The rich sensors built into smart phones 
endow them with strong environmental perception capabilities. Therefore, human motion 
gesture recognition based on smart phones has also become human behavior recognition. A 
direction where technology is more popular[5]. 

This article uses a three-axis accelerometer and gyroscope to recognize actions. Collect the 
accelerometer and gyroscope data of the subjects while walking and playing with their mobile 
phones and while playing with their mobile phones while going up and down the stairs. After 
every 100 sets of data are collected, the standard deviation is calculated, and the action 
judgment result is obtained by comparing with the threshold value, and the judgment result is 
weighted and averaged to obtain the final recognition result. 

A total of 30 volunteers participated in this experiment, aged between 19 and 48 years old. 
Everyone carried their smartphones in their pockets and performed six activities (walking, 
going upstairs, going downstairs, sitting, standing, lying down). Using the accelerometer and 
gyroscope embedded in the mobile phone, we obtain the 3-axis linear acceleration and 3-axis 
angular velocity at a constant sampling frequency of 50 Hz. At the same time, manually mark 
the collected data through experiment video. The obtained data set is randomly divided into 
two groups, of which 70% is selected as the training data and 30% as the test data. Through 
analysis, it is found that these six types of actions can be divided into dynamic actions (walking, 
going upstairs, downstairs) and static actions (sitting, standing, lying). Obviously, there is a big 
difference in features between static actions and dynamic actions, so we can choose some easily 
available features to classify these two types of actions. For dynamic actions or static actions, 
some suitable features need to be selected, thereby reducing the feature dimension that needs 
to be calculated as a whole. 

Generally speaking, the raw data directly obtained cannot be directly used for business 
processing. This is because in the original 

The data often contains noise or missing data, so in order to be able to extract more reliable and 
usable 

Data features are used in the business processing of data. Before feature extraction is 
performed on the data, it is necessary to analyze the original data obtained. 

Perform some preprocessing to make the raw data easier to process. The three-axis 
acceleration sensor is the most commonly used mobile phone built-in sensor in the recognition 
of human motion behavior. Since acceleration can better reflect the user's activity state, the 
acceleration sensor has a more important position in motion gesture recognition than other 
built-in sensors. When using the mobile phone's built-in three-axis acceleration sensor to 
collect human movement behavior data, due to some uncontrollable factors, the collected raw 
acceleration data contains some noise information, which reduces the quality of the raw data 
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and seriously affects the entire human movement gesture recognition system. May be included 
in the original 

The initial noise information includes: 

(1) Gravity acceleration information; 

(2) Random drift signal when the acceleration sensor collects data; 

(3) Interference signals caused by human body shaking and mobile phone friction in the pocket. 

Since the raw data collected by the built-in three-axis acceleration sensor of the mobile phone 
is mixed with noise, it is adopted 

Appropriate methods are necessary to eliminate the noise in the original data. On the other 
hand, because the collected acceleration data is 

A piece of time series data is longer in length, and the duration of each action is different, so the 
original data is not suitable for direct 

Feature extraction and classification and recognition. Therefore, the original data must be 
segmented to facilitate subsequent processing. 

reason. When using the smartphone's built-in acceleration sensor to collect motion behavior 
information, due to the differences in each user’s own conditions, the speed and amplitude of 
their motion behavior will also be different, which will result in a large difference in the 
amplitude of the acceleration signal. Affect the recognition accuracy of the system. Therefore, 
the normalization technology can be used to map the acceleration data to a limited interval to 
avoid classification errors caused by individual differences. 

The posture of the mobile phone can be defined as the change of the angle of the hand holding 
the mobile phone and the change of the body posture of the user in the process of using the 
mobile phone. If the attitude changes, the gyroscope (used to detect angular acceleration) and 
accelerometer (used to detect linear acceleration) can accurately record the objective data of 
mobile phone attitude changes, namely angular acceleration and linear acceleration. The 
establishment of the motion algorithm model in this paper combines the objective data 
recorded by the accelerometer and the gyroscope, and conducts a comprehensive analysis on 
the basis of this data, so as to obtain the correct current mobile phone posture. 

2.2. User status judgment  

This article adopts the "time window" method, presets the mobile phone duration threshold to 
detect whether the mobile phone use duration is greater than the time threshold, and during 
the use duration, if the continuously acquired data is greater than the acceleration threshold, 
then it is determined that the mobile phone is in During the acceleration process, it is in use, 
and an alarm message is generated through the mobile phone. 

In this article, two thresholds are defined: the threshold for the duration of the user's use of the 
mobile phone and the threshold for the acceleration of the user in a walking state. That is, it is 
detected whether the user's use of the mobile phone lasts longer than the preset threshold, and 
within the time T, the continuously obtained data is consistent with both, then the user is 
determined to be walking while using the mobile phone, and the user needs to be reminded of 
traffic safety information. Assuming that the time of continuous use of the mobile phone is less 
than the preset threshold, it can be determined that there is no need to prompt the user. For 
example, the user turns on the mobile phone, looks at the time, and then turns off the mobile 
phone screen, and this technical solution also enters the background to run as the mobile phone 
screen is turned off, so there is no need to prompt the user again. 

The method described in this article provides a choice of use environment. If the selected use 
environment allows the use of mobile phones during acceleration, the alarm information will 
be canceled; otherwise, it will be decided whether to cancel the alarm information forcefully. 
And after selecting the use environment that allows the use of the mobile phone during the 
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acceleration process, check whether there is GPS function or map software. If so, read the GPS 
data or map network data, confirm that the current use environment is consistent with the 
selected use environment, and the alarm message will be cancelled. Until you leave the 
currently selected use environment; if there is no GPS function or map software, it is decided 
whether to cancel the alarm information forcibly. Assuming that the user ignores the 
information prompt of "traffic safety" many times in a row, this technical solution will pop up 
an option to ask the user whether he is walking indoors. In this embodiment, assuming that the 
user chooses "is indoors", GPS and map networks can be called, and the current location 
information can be obtained through the map interface used, and the obtained map information 
is consistent with the user's selection. In this case, You can temporarily stop prompting the user 
and enter the background to run. If the obtained map information is inconsistent with the user's 
choice, the user is prompted whether to forcibly exit the technical solution and continue to use 
the mobile phone (after exiting, the user status cannot be detected in real time, and the user can 
be reminded in real time). 

3. Summary 

The data used in the experiment in this article was collected by the experimenters using a 
specially designed sports data collection APP. A total of walking, running, upstairs, downstairs, 
static, standing-sitting, sitting-standing, standing-squatting, and squatting-stand were collected. 
Acceleration data generated under nine kinds of motion behavior states, denoising and 
smoothing these data, and then calculating the horizontal component and vertical component 
of acceleration to characterize the motion behavior, and extracting the time domain features of 
these two acceleration components respectively. The feature vector is used for training and 
evaluation of the classification model. 

This paper implements a human motion monitoring platform based on smart phones. Use the 
built-in three-axis accelerometer and gyroscope of the mobile phone to collect the human 
body's daily movement signal. Considering the limited computing power of the model deployed 
on smartphones and the real-time requirements of the system, this research deeply considers 
the different characteristics of dynamic and static actions. The method of hierarchical 
extraction of features reduces the time required for feature extraction, and the use of 
hierarchical neural The network serves as a model classifier to classify and recognize daily 
actions. The experimental results show that compared with the direct use of neural network 
for full feature extraction, the accuracy rate (94.9%) of this method is not greatly affected, but 
the time required for the entire recognition process (0.37s) is significantly shortened. The 
popularity of mobile phones also increases the possibility of this method being promoted in 
pedestrian danger warning monitoring. 
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