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Abstract 

The purpose of this study is to use a sound monitoring sensor to judge the activity state 
of the elderly through the sound. If there is abnormal signal in the voice of the elderly, 
the family members can be informed to realize abnormal detection in the first time. In 
this study, we first simulate the old man for help, recorded the experiment of voice and 
speech respectively, the experimental phonetics and templates than the old man's voice 
is the voice (reality), if the comparison is same, the alarm will ring, so the template 
speech database contains a large number of old people in the case of emergency may 
sound signal. The average success rate of speech matching was 81.67%. This research 
hopes to help the elderly in their home, so that they can be rescued immediately when 
they are in emergency and help them out of danger. 
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1. Introduction 

According to the data released by the National Bureau of Statistics, at the beginning of 2020, the 

number of elderly people aged over 60 in China reached 254 million, accounting for 18.1% of the 

total population, and the number of elderly people aged over 65 accounted for 176 million, accounting 
for 12.6% of the total population .Empty-nesters account for half of the elderly, while those living 

alone account for nearly 10 percent of the total, according to the China Family Development Report 

2015.This means that in the near future, China's elderly population and the number of elderly people 

living alone will continue to increase.China's elderly fall about 25 million times a year, with 60 

percent of accidental falls occurring at home, Xinhua reported earlier. Most of the accidents are 

caused by unassisted rescue because of the weak physical function of the elderly who live alone.In 

order to prevent such incidents from happening again, this group will study the monitoring technology 

of the elderly's home life and its voice recognition technology. 

So far, most of the household monitoring system consists of sensor, wireless communication module, 

GSM module, embedded system, terminal node, etc, among them, with a digital interface devices, 

such as microwave ovens, video recorder, cars, watches with embedded system, part of an embedded 
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system also has the operating system, but most of the embedded system are obtained by a single 

program make integral control logic implementation [1].To monitor our lives in a more intelligent 

way. 

Due to the development of the Internet and artificial intelligence technology, intelligent home is not 

only controlling the mobile terminal, but also self-learning, voice recognition, tracking and alarm 

based on artificial intelligence algorithm.At present, many companies around the world have carried 

out research and development on smart home, such as Baidu, Alibaba, Tmall, Mijia smart home and 

so on.China's smart home development started late, but with the continuous development of wireless 
communication technology, China's smart home by the previous wiring control, gradually evolved 

into network control, making the field of smart home to further expand.Among them, a number of 

products have functions such as monitoring the living conditions of the elderly living alone, voice 

recognition and alarm.At present, smart home has been transformed from a single product to a whole. 

Many smart home products are also cooperating with Internet enterprises to develop more intelligent 

functions and realize the man-machine operation mode [2]. Now, intelligent household technology 

also has a lot of issues, such as caused by the algorithm flaw identification is not accurate to error, 

due to collect a large number of users information may cause the user personal information leakage, 

and ease of use of the smart home devices is poorer, for old people who live alone on the age is more 

complicated to use, but in the wireless communication technology, big data technology, artificial 

intelligence technology, the continuous development of sensor technology, I believe that this problem 

will be gradually solved in the near future. 

To solve the problem that the elderly living alone cannot call for help when there may be hidden 

dangers in their life, this study designed a monitoring system for the elderly living alone based on the 

voice recognition technology.  

This technique is described and further studied below. 

2. Related Research 

Nowadays, smart home has become an integrated platform for various smart appliances, making the 
home experience more personalized and easier to manage. Our urban construction is making great 

strides towards a smart city, and the boom of smart homes has arrived. NestLabs, a subsidiary 

corporation of Apple and Google, is developing an Exploration and Observation technology, which 

enables different manufacturers to interact with each other without using independent central control 

devices. With the popularity of smart homes, what's the future of it? 

2.1 Bluetooth technology helps smart home 

In the 2015 Bluetooth Conference, Bluetooth 4.2 will be compatible with wifi, which solves the 

problem of short Bluetooth transmission distance, and will also bring technological evolution to the 

interconnection of smart hardware. Otherwise, each mobile phone must be equipped with an app, 

corresponding to one Cloud devices are quite laborious. Nowadays, many smart products have both 

wifi and bluetooth functions, so that many wearable products are flooded into smart homes and linked 

with home equipment to become more precise and convenient control points. Mobile apps have 

become less unique. 

According to data from the research organization HIS Technology, 1.5 billion Bluetooth devices were 

shipped for smart homes in 2015. In the future, Bluetooth devices will play a greater role in smart 

homes to enhance user experience. 

2.2 Cloud computing intervention 

In the era of smart home, cloud computing will bring a new turning point. Smart home is equivalent 

to a platform that knows the Internet of Things. Various sensors collect and process information. Such 

a large amount of information ensures the stability and reliability of the system. Store it in the cloud. 

The cloud is dynamically expanded and virtualized. Cloud computing collects every move of people 

in the home to form a big data platform to make the smart home smarter, and the data analysis is 
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memorable and efficient. The home life is managed comfortably and effectively at the first time, and 

the source of these data is the smart devices in the home, including smart cameras, indoor environment 

monitors, etc. Cloud computing intervenes in smart homes, bringing many new user experiences and 

service models , Information exchange can also 

Execute with the fastest path in the first time, and it is the best companion for the future of smart 

home. 

2.3 Efforts of home appliance companies 

Many home appliance companies are leading the transformation of home appliances to intelligence, 

striving to improve users' home experience and realize the interconnection of various smart products. 

Changhong proposed the "home internet" strategy; Midea also proposed the concept of "M-Smart 

smart home" to create the most professional smart home; Haier also proposed the U+ smart ecosystem, 

which can enable smart products with different protocols and standards in just 12 seconds Realize 
interconnection; Konka also upgraded the color TV to a 64-bit intelligent system in the same year. 

2016 will be a year of the explosion of smart homes, and more and more companies are committed 

to building smart home systems that integrate perception, thinking, and intelligence. 

3. Methods, Experiment and Analysis 

3.1 Explanation of System and Innovations 

The household monitoring system based on speech recognition described in this study is designed for 

elderly living alone who may not be able to call for help when encountering potential dangers in life 

This system is set up mainly indoor with pre-set default operations. The processes are firstly 

collecting voice prints from the elderly people through collection terminals, secondly conduct A/D 

and D/A conversion through audio module, thirdly receive the voice signal and run voice recognition 

software, and lastly conduct default operations respectively based on recognition results. The figure 

1 below shows the application scenarios of the household monitoring system described in this study. 

 

Figure 1: Application Scenarios Description for Household Monitoring System 

The innovation of combining speech recognition technology for emergency or exceptional 

circumstances into intelligent home system to form the household monitoring system for elderly 

people described in this research is a supplementation for life and health risk management functions 
of intelligent home systems. This innovation allows for better danger detection performance, but also 

makes better tradeoff between safety guaranteeing ability and privacy protection because the system 

is independent of an external guardian. 

3.2 Audio Module Description 

The audio module used in this system is XR-53B, which is a WIFI + speech recognition module 

composed of XR808CT2 WIFI chip and JX108 voice chip. This audio module supports master clock 

frequencies from 32kHz to 160MHz, and is integrated with high-performance WLAN system, 

including Wi-Fi MAC/ BB/RF/PA/LNA unit. This audio also supports single mic high precision 

offline speech recognition, can quickly customize the wake words and command words [1]. In the 
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system described in this study, this audio chip mainly performs the function of A/D and D/A 

conversion during the collection and playback of sound signals, namely, voice prints from elderly 

people. The figure 2 below shows some parameters of the audio module XR-53B. 

 

 

Figure 2. Parameters of Audio Module XR-53B 

3.3 Extraction of MFCC parameters 

All Mel-Frequency Cepstral Coefficients (MFCC) together constitute an MFC. Cepstrum parameters 

extracted by MFCCS in the MEL scale frequency domain. The difference between cepstrum and 
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Meier frequency cepstrum is that in MFC, the frequency bands are equally spaced on the Meier scale, 

which is closer to human auditory characteristics than the cepstrum using linearly spaced frequency 

bands.Basic process of extracting speech feature parameters MFCC: 

 

Figure 3: MFCC parameter extraction flow chart 

3.4 Vad endpoint detection and dtw operation 

1.VAD endpoint detection: the entire endpoint detection can be divided into four sections: mute 

section, transition section, speech section and end. The period of time can be determined by whether 

the two parameters X1 and X2 extracted from the speech signal exceed the threshold. M calls vad.m 

to determine and extract the speech segments in the WAV file, and then calls mfcc.m to calculate the 

MFCC parameters. 

2.Principle of DTW method:In the time series, the length of the two time series that need to compare 

the similarity may not be the same, which in the field of speech recognition shows that different 

people speak at different speeds. And different phonemes within the same word can be pronounced 

at different speeds. For example, some people will make the "A" sound very long, or the "I" very 

short. In addition, different time series may only have displacement on the time axis, that is, in the 

case of reduction displacement, the two time series are consistent. In these complex cases, the distance 

(or similarity) between two time series cannot be effectively determined using the traditional 

Euclidean distance. 

DTW calculates the similarity between the two time series by extending and shortening the time series: 

 

Figure 4: A warping between two time series 

Through three constraints (monotonicity, continuity, and certainty of boundary conditions), the 

shortest path can be obtained as long as it can be matched to the end point on the two- dimensional 

path graph of the reference and test speech frames. [2] 
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Figure 5. Schematic diagram of DTW operation path 

3.5 The data set 

In this experiment, the go1.m code in Matlab was used to collect speech signals. By observing the 

lifestyle of the elderly and the risks they are prone to encounter, our group discussed several kinds of 

speech data, and recorded ten times of each kind of data to eliminate the interference of accidental 

factors. Then the success rate is obtained by matching the speech signal with the run.m function. 

 

Tab.1 Then the success rate is obtained by matching the speech signal with the run.m function. 

Voice Type Test times Correct numbers Recognition rate Average 

Voice 1 30 26 86.67％ 

81.67％ 
Voice 2 30 24 80％ 

Voice 3 30 25 83.33％ 

Voice 4 30 23 76.67％ 

It can be seen that when the number of tests is 30, the maximum probability of speech matching is 
86.67 percent, the minimum probability is 76.67 percent, and the average matching probability of the 

four groups of speech signals is 81.67 percent. 

4. Conclusion 

The team's research result is to provide an intelligent voice recognition system for the elderly at home, 

so as to facilitate the elderly's voice communication, health status and other convenient services. 
Today, with the rapid development of Internet and artificial intelligence, intelligent home has been 

widely used, and the elderly alone at home has become a big worry for young people. After all, the 

elderly are not able to move easily, and there will be sudden disease. In order to prevent the occurrence 

of such events, the voice system we studied can solve the problem.In the indoor environment, our 

design can first identify the voices of the elderly and transmit them to the assembly terminal, then 

convert them with the audio module XR-53B, then enter the processing software for processing, and 

finally form the default operation.In the process of research, our group will be a variety of data 

analysis methods, testing out the optimal solution, in the use of Matlab language signal acquisition, 

to the elderly in daily life is the most easy to have the danger of speech data input, data records in 

each group, ten times to get the average matching rate was eighty-one point six percent, is a very 
ideal result.Although we stopped at the experimental stage and had no actual invention output, in our 

theoretical analysis stage, this system has reached the expected effect and is a practical 

result.Therefore, this application not only combines high-tech voice recognition and alarm functions, 

but also is relatively simple and quick for the elderly who live alone. 
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