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CONTEXT AWARENESS CONTROL DEVICE, SYSTEM AND METHOD 

Abstract 

The invention discloses a context awareness control device, system and method. The 

context awareness control device comprises a connection module, a sensor module, an 

emission control module, an information processing module and an adjustment control 

module. The sensor module collects environmental information and transmits the 

environmental information to the information processing module; the information 

processing module collects use information of a terminal device through the connection 

module, and the use information and the environmental information are integrated into 

function situation information; and the adjustment control module makes a comparison 

between the function situation information and the pre-stored better environment value 

according to the detected currently executing function, outputs a first environment 

control signal according to the comparison results to adjust the working state of the 

terminal device and emits a second environment control signal through the emission 

control module to adjust the working state of the electrical equipment; and therefore, 

appropriate adjustment can be carried out on ambient environment, better use 

environment can be provided for users, new intelligent demonstration mode can be 

provided for the terminal device, and the context awareness control device, system and 

method have wide application prospect and practical values.  
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CONTEXT AWARENESS CONTROL DEVICE, SYSTEM AND METHOD 

FIELD OF THE INVENTION 

The present invention relates to the field of electronic terminal device technology, and 

more particularly, to a context awareness control device, system and the method thereof.  

BACKGROUND 

As we all know, when a terminal device salesman is demonstrating the functions of a 

terminal device, or a user is testing a terminal device at home after buying, the 

functional effect of the terminal device has a great relationship with the environment for 

use. For example, the differences of a network condition, a number of all users, a 

brightness of light, room space, location, and ambient temperature, all have a certain 

effects on the functions in a terminal device. The existing terminal devices are hard to 

adjust some of their functions automatically, according to the surrounding environment 

and situations. For example, when making voice calls through a smart TV, if the smart 

TV is also playing some network programs and the surrounding environment is noisy, 

then the slow network will affect the voice recognition speed, and the ambient noises will 

also affect the voice capturing. In such a case, it will require the user to manually shut 

the network down, and adjust the microphone's voice capturing capacities and noise 

filtering capacities. If the use environment gets changed again, the user has to manually 

adjust the related functions of a Smart TV again, according to the actual situations.  

While for some features of the equipment, a user may not know if they are running or 

not (such as network connection), or not know how to adjust their functions.  

Currently, some manufacturers may recognize the use environments of a terminal 

device through field collections, and preset several situation patterns in the terminal 
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device before leaving the factory, which are provided for user's selections or manual 

adjustments. However, the cost of a manual collection of the use environment 

information is too high, which includes not only labor costs, but also time costs and more.  

Also, if the surrounding environment changes, it will be required to recollect the 

environmental information. And, there are relatively large errors in manual collections. If 

fewer samples are collected, then it will be impossible to control the settings according 

to the real environmental situations, which means bad control flexibility. If a lot of 

samples are collected, the cost will be too high, and a large number of sample data will 

consume a lot of resources. Also, the existing terminal devices can't collect information 

automatically according to their surrounding environments thus can't make adjustments 

accordingly.  

BRIEF SUMMARY OF THE DISCLOSURE 

According to above mentioned defects in the prior arts, the purpose of the present 

invention is providing a context awareness control device, system and the method 

thereof, which is able to obtain a user's environmental information and adjust the 

settings of a terminal device, in order to match a best use environment setting for the 

functions in a terminal device.  

In order to achieve the above said purposes, the following technology protocols are 

adopted in the present invention: 

A context awareness control device, connecting to a terminal device and electrical 

equipment, comprises: a connection module, a sensor module, an emission control 

module, an information processing module and an adjustment control module; 

The sensor module collects an environmental information and transmits to the 

information processing module; the information processing module collects a use 

information of the terminal device through the connection module, and integrates with 
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the environmental information together to generate a function situation information, then 

the adjustment control module compares the generated function situation information to 

a pre-stored better environment value, and outputs a first environment control signal to 

adjust the working state of the terminal device, according to the detected currently 

executing functions, as well as transmitting a second environment control signal to 

adjust the working state of the electrical equipments through the emission control 

module.  

In the context awareness control device, the information processing module includes an 

information collection unit and an information storage unit; 

The information collection unit receives the environmental information, collects the use 

information from a terminal device, then combines the environmental information and 

use information to the corresponding function in the terminal device, and obtains the 

function situation information when the specific function is executing; the information 

storage unit classifies and saves the function situation information, as well as updating 

in a real time basis.  

In the context awareness control device, the use information of the terminal device 

collected by the information collection unit includes: the current network speed of the 

terminal device, the system and memory usage, the functions currently running, the 

functions running in the background, the radio interferences, and the number of people 

around, the user's age, use frequencies, watching habits, as well as the time, the device 

volume, the network security and the screen brightness.  

In the context awareness control device, the adjustment control module includes a 

functions detection unit and an instructions comparison unit; 

The functions detection unit detects the states of the currently executing functions and 

the background executing functions; and, according to the detected currently executing 

functions, the instructions comparison unit calls and compares the information value 

collected from the related information items in the function situation information with the 
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better environment value, then extracts those information value and the information 

items, while they are not in the ranges of better environment value, finally outputs the 

first environment control signals and the second environment control signals, according 

to the differences between the extracted information value and the better environment 

value.  

In the context awareness control device, the sensor module includes a temperature 

sensor, a humidity sensor, a position sensor, a spatial sensor, a light intensity sensor, a 

noise sensor and a radio interference sensor.  

In the context awareness control device, the emission control module includes: 

an IR transmitter, applied to convert the second environment control signals into infrared 

signals before transmitting; 

a 2.4G transmitter, applied to transmit the second environment control signals in radio 

for transmission.  

A context awareness control system, wherein, it includes a terminal device, an electrical 

equipment and the context awareness control device, which inserts and connects to the 

terminal device, and connects to the electrical equipments in wireless; 

The context awareness control device obtains the surrounding environmental 

information and the terminal device use information, compares the environmental 

information and the use information with the pre-stored better environment value, 

generates the first environment control signals and the second environment control 

signals based on the comparison results, applied to adjust the functions of the terminal 

device and the electrical equipments accordingly.  

A context awareness control method, wherein, it includes: 

a sensor module, applied to collect the environmental information and transmit to an 

information processing module; 

an information processing module, applied to collect the use information of the terminal 

device through a connection module, and integrate with the environmental information 
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into function situation information; 

an adjustment control module, applied to compare the function situation information to 

the pre-stored better environment value, based on the detected currently executing 

functions, output the first environment control signals to adjust the working state of the 

terminal device, according to the comparison results; as well as transmitting the second 

environment control signals to adjust the working state of the electrical equipments, 

through a emission control module.  

In the context awareness control method, the steps on the information processing 

module collecting the use information of the terminal device through the connection 

module, and integrating the use information with the environmental information into 

function situation information, in details, include: 

obtaining the environmental information through an information collecting unit, that is, 

collecting the environmental information from the terminal device; 

combining the environmental information and use information to the corresponding 

function in the terminal device, and obtaining the function situation information when the 

specific function is running; 

classifying and saving the function situation information through an information storage 

unit, as well as updating in real time.  

In the context awareness control method, the adjustment control module compares the 

function situation information to the pre-stored better environment value, and outputs the 

first environment control signals to adjust the working state of the terminal device, 

according to the comparison results; as well as transmitting the second environment 

control signals to adjust the working state of the electrical equipments through the 

emission control module, the steps above, in details, include: 

the functions detection unit detects the running status of the currently executing 

functions, and the background executing functions; 

the instructions comparison unit calls and compares the information value collected from 
5



the related information items in the function situation information with the better 

environment value; 

extracts those information value and the information items, while they are not in the 

ranges of better environment value, outputs the first environment control signals and the 

second environment control signals, according to the differences between the 

information value and the better environment value; 

the emission control module emits the second environment control signals, applied to 

adjust the working state of the electrical equipments, and the connection module emits 

the first environment control signals to the terminal device, applied to adjust the working 

state of the terminal device.  

Comparing to the prior art, the present invention provides a context awareness control 

device, system and the method thereof, the context awareness control device, inserts 

and connects to a terminal device, collects the environmental information through a 

sensor module and transmits to an information processing module, the information 

processing module collects the use information of the terminal device through a 

connection module, and integrates together with the environmental information, 

generating a function situation information, the adjustment control module compares the 

function situation information to a saved better environment value, and outputs a first 

environment control signal to adjust the working state of the terminal device, and emits a 

second environment control signal to adjust the working state of the electrical 

equipments through the emission control module, according to the comparison results, 

thus adjust the surrounding environments appropriately, to provide a better use 

environment for users; it also helps to guide and promote the development of terminal 

devices, especially the development of intelligent TVs. It provides a new intelligent 

displaying method for terminal devices, and has a broad application prospect and a 

practical value.  

According to a further aspect of the invention there is provided a context awareness 
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control device, applied to connect to a first electrical device and a second electrical 

device, wherein the control device comprises a connection module, a sensor module, an 

emission control module, an information processing module and an adjustment control 

module; and 

wherein: 

the sensor module collects environmental information that is transmitted to 

the information processing module; 

the information processing module collects use information for the first 

electrical device through the connection module, and integrates the use 

information with the environmental information to generate function situation 

information; 

then the adjustment control module compares the function situation 

information to a pre-stored environment value, and outputs a first 

environment control signal to adjust the working state of the first electrical 

device, according to the detected currently running functions, as well as 

transmitting a second environment control signal to adjust the working state 

of the second electrical device through the emission control module.  

According to a further aspect of the invention, there is provided A context awareness 

control device, applied to connect to a first electrical device and a second electrical 

device, wherein, the control device comprises a connection module, a sensor module, a 

emission control module, an information processing module and an adjustment control 

module; and 

wherein: 

the sensor module collects environmental information that is transmitted to the 

information processing module; 

the information processing module collects use information for the first electrical 

device through the connection module, and integrates the use information with 
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the environmental information to generate function situation information; 

then the adjustment control module compares the function situation information 

to a pre-stored environment value, according to the detected currently executing 

functions, and outputs a first environment control signal to adjust the working 

state of the first electrical device, as well as transmitting a second environment 

control signal to adjust the working state of the second electrical device through 

the emission control module; 

the information processing module includes an information collection unit and an 

information storage unit, wherein the information collection unit receives the 

environmental information, collects the use information from the first electrical 

device, then links environmental information and use information to the 

corresponding function of the first electrical device, and obtains the function 

situation information when the specific function is enabled; and wherein the 

information storage unit classifies and saves the function situation information, 

as well as updating in real time.  

According to another aspect of the invention, there is provided A context awareness 

control method including the steps of: 

providing a sensor module to collect environmental information and to transmit 

the environmental information to an information processing module; 

collecting with the information processing module use information of a first 

electrical device through the connection module, and integrating the use 

information with the environmental information before generating function 

situation information; 

providing an adjustment control module to: compare the function situation 

information to the pre-stored environment value and, based on the detected 

currently executing functions, output a first environment control signal to adjust a 

working state of the first electrical device, according to the comparison results; 
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as well as transmitting a second environment control signal to adjust the working 

state of at least one second electrical device, through an emission control 

module.  

More detailed descriptions on the specific embodiments of the present invention are 

described below, together with the accompany drawings.  

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a schematic diagram on an embodiment of the implementation of the 

context awareness control system as provided in the present invention; 

FIG. 2 illustrates a schematic block diagram on the context awareness control device as 

provided in the present invention; 

FIG. 3 illustrates a corresponding diagram on the function-situation information 

relationships in the context awareness control device as provided in the present 

invention; 

FIG. 4 illustrates a flow chart on the context awareness control method as provided in 

the present invention; 

FIG. 5 illustrates a flow chart on the step S200 in the context awareness control method 

as provided in the present invention; 

FIG. 6 illustrates a flow chart on the step S300 in the context awareness control method 

as provided in the present invention.  

DETAILED DESCRIPTION 

The present invention provides an context awareness control device, system and 

method, in order to make the purpose, technical solution and the advantages of the 

present invention clearer and more explicit, further detailed descriptions of the present 

invention are stated here, referencing to the attached drawings and some embodiments 
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of the present invention. It should be understood that the detailed embodiments of the 

invention described here are used to explain the present invention only, instead of 

limiting the present invention.  

The context awareness control device provided in the present invention is inserted into a 

terminal device to be controlled during applying, and collects the use information of the 

terminal device and the environmental information around the terminal device through 

situation awareness, then compares the currently obtained environmental information 

and use information to the saved better environment value (that is, the best setting value 

of the use environment for running a function in the terminal device), then based on the 

comparison results, makes appropriate adjustments to the related functions (such as the 

background running system, audio system or else), and the surrounding environments 

(such as temperature, brightness or else), in order to promote the functions 

demonstrating and the usage of the terminal device running smoothly, and provide a 

better use environment for users; it also helps to guide and promote the development of 

terminal devices, especially the development of intelligent TVs. It provides a new 

intelligent demonstrating method for terminal devices, and has a broad application 

prospect and a practical value. The present invention is applicable not only to the 

technical fields of consumer electronic products, such as smart TV fields; but also to 

terminals with intelligent control systems, such as cell phones, tablet PCs, smart robots, 

etc.  

Referencing to FIG. 1 and FIG. 2 together, the context awareness control system 

includes a context awareness control device 1, a terminal device 2 and an electrical 

equipment 3, the said context awareness control device 1 is inserted into the terminal 

device 2 in a USB port, and is connected to the electrical equipments 3 in wireless. The 

said terminal device 2 could be one of the terminal 1 (such as an intelligent TV), or 

terminal 2 (such as a cell phone), or terminal n (such as a tablet PC, an intelligent robot), 

or other terminals with intelligent control system. The said electrical equipments 3 
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include a household appliance, a lighting device, a temperature and humidity control 

device, a speaking device and else. During using, insert the context awareness control 

device 1 into the terminal device to be controlled, the context awareness control device 

1 acquires the surrounding environmental information (such as the ambient temperature, 

humidity, location, room space, light intensity, noise, etc.); also acquires the use 

information of the terminal device (such as the current network speed, the system and 

memory usage, the functions currently running, the functions running in the background, 

the device volume, the network security, etc.). The context awareness control device 1 

compares the environmental information and the use information to the pre-stored better 

environment value, then generates a first environment control signal and a second 

environment control signal, based on the comparison results. The first environment 

control signals are applied to adjust the related functions running in the terminal device 

2 properly (such as closing the current downloading work, increasing the volume and 

else). The second environment control signals are applied to adjust the related functions 

of the electrical equipments 3 (such as adjusting the AC temperature, changing the 

illumination brightness, and more), therefore, a better use environment for users is 

provided.  

In the present embodiment, the said context awareness control device 1 adopts a plug 

and play method, and collects the surrounding environmental information, integrates the 

collected environmental information and the use information together, and compares 

with the preset better environment value, before generating the first environment control 

signals, applied to adjust some functions running in the terminal device, and generating 

the second environment control signals, applied to adjust the surrounding environment 

of the electrical equipments. As shown in FIG. 2, the said context awareness control 

device 1 includes a connection module 11, a sensor module 12, an emission control 

module 13, an information processing module 21 and an adjustment control module 22.  

The said sensor module 12 connects to the information processing module 21, and 
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collects the environmental information before transmitting to the information processing 

module 21. The information processing module 21 plugs and connects to the terminal 

device through the connection module 11, also connects to the adjustment control 

module 22. The information processing module 21 collects the use information of the 

terminal device through the connection module 11, integrates the environmental 

information and the use information into function situation information, before 

transmitting to the adjustment control module 22. The adjustment control module 22 

compares the function situation information to the saved better environment value, 

based on the detected currently executing functions, then, based on the comparison 

results, outputs the first environment control signals to adjust the working state of the 

terminal device through the connection module 11, and emits the second environment 

control signals to adjust the working state of the electrical equipments through the 

emission control module 13.  

Wherein, the information processing module 21 includes an information collection unit 

211 and an information storage unit 212. The adjustment control module 22 includes a 

functions detection unit 221 and an instructions comparison unit 222. The information 

collection unit 211 connects to the information storage unit 212, the connection module 

11 and the sensor module 12, the instructions comparison unit 222 connects to the 

functions detection unit 221, the information storage unit 212, the emission control 

module 13 and the connection module 11. Continue referring to FIG. 1 and FIG. 2, in 

specific implementations, the functional principles of the above said modules and units 

are as follows: 

The said connection module 11 adopts a USB interface, applied to connect to the 

terminal device in a USB mode for data exchanging, for example, transmitting an 

obtaining instruction from the information processing module 21 to the terminal device; 

feeding the collected use information on the terminal device according to the obtaining 

instruction, back to the information processing module 21; transmitting the first 
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environment control signals generated by the adjustment control module 22 to the 

terminal device. In such a way, the context awareness control device may achieve a 

function of plug and play, may communicate with the terminal device in an easy, fast 

and stable way, and makes the terminal demonstrating staff or the users be able to 

adjust the related functions running in the terminal device automatically at any time.  

The said sensor module 12 is applied to collect the environmental information, which 

includes a temperature sensor, a humidity sensor, a position sensor, a spatial sensor, 

an illumination intensity sensor, a noise sensor, a radio interference sensor and more.  

The said emission control module 13 is applied to transmit the second environment 

control signals output from the environment adjusting module 24 to the corresponding 

electrical equipments (such as lighting functions, electric curtains, air conditions, fans, 

and more), to adjust the surrounding environments (such as the illumination intensity, 

temperature, humidity and else). In specific implementations, the said emission control 

module 13 includes: 

an IR transmitter, converting the second environment control signals into infrared 

signals before sending out, which is mainly applied to control the electric appliances or 

lighting and speaking devices controlled by IR signals at home or in the markets.  

a 2.4G transmitter, transmitting the second environment control signals in wireless 

signals, applied to control those electric appliances which can't be controlled by the IR 

transmitter.  

a radio module, applied to control the electric appliances with radio signals, according to 

the second environment control signals; which may also link the surrounding PCs, cell 

phones and other devices together into a network, so a user may remote control and 

adjust an environment condition, therefore, the control range is increased.  

The said information collection unit 211 is applied to collect the environmental 

information surrounding the terminal device, and its use information as well, then link 

these information together with the according functions in the terminal device, and 
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achieve the function situation information when a user starts the function. In a specific 

implementation, the said function situation information may be converted into a data 

format so it can be recognized by the system to save and load easily, and it provides the 

adjustment basis for the ambient environments. The sources of the information in the 

said information collection unit 211 may be divided into two groups, one contains the 

environmental information obtained from the sensor module 12, which is collected by 

various sensors, such as the environmental information including: temperature, humidity, 

position, spatial, lighting intensity, noise and more. While the other is the use information 

on the terminal device, collected by itself, including the terminal device information of: 

the current network speed, the system and memory usage, the functions currently 

running, the functions running in the background, the radio interferences, and the 

number of people around (which may be achieved by the following method of: capturing 

the ambient images through a front facing camera installed in the terminal device, and 

counting the user's amount by face recognition technology), use frequencies, the device 

volumes, the network security, the screen brightness and more; as well as those 

information related to users, such as a user's age (which may be obtained from faces 

recognized, it also belongs to the prior technology), and watching habit (obtained by 

counting the programs a user watched and the watching time as well).  

The said information collection unit 211 transmits the said function situation information 

to the information storage unit 212 to classify and store, as well as real time updating.  

The present embodiment applies the classifications based mainly on their functions; the 

information storage unit 212 Indexes the function situation information and links to the 

corresponding functions installed in the terminal device. In such a way, a corresponding 

relationship chart between the functions installed in the terminal device and the situation 

information may be generated, as shown in FIG. 3. When the terminal device starts a 

certain function, it is possible to obtain the environment and use information for 

adjustments by inquiring the specific chart, when the terminal device starts running a 
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specific function. The said information storage unit 212 updates the historical 

information with the newly obtained function situation information, in order to save the 

storage spaces; and saving the function situation information into buffers may improve 

the visiting speed.  

It should be understood that, the said information storage unit 212 has pre-stored some 

better environment value, that is, the ranges of both value on the environmental 

information and the use information according to the better conditions for running the 

specific function. For example, when watching a movie, a certain room space dimension 

corresponds to a better device volume range; it may increase the voice volume 

appropriately, if the user is an elder, or decrease the voice volume appropriately for a 

child. These data may be experience value provided by a manufacturer based on many 

experiments, they may also be modified by users according to their actual requirements.  

Take an intelligent TV as an example, as shown in FIG. 3, on the right side, it is the 

functions list in an intelligent TV, including a plurality of functions. On the left side, it is a 

collection of the function situation information, includes a plurality of information items, 

and each information item saves the currently collected actual information value and the 

preset better environment value. It may be seen from FIG.3, when a user is watching a 

movie, it may be affected by the network speed, device memory, temperature, humidity, 

room space, illumination intensity, noise, user's age, screen brightness, device volumes, 

time and other environmental information. Wherein, the network speed and device 

memory affects the smoothness of the movie playing, the temperature and humidity 

affects the user's physical comfort, the room space affects the user's visions (an 

appropriate watching distance is beneficial for vision protection, and a long time or a 

short distance watching may damage the vision), the noise, screen brightness and 

device volumes may also affect the user's watching experiences, while the duration of 

movie watching also has impacts on the body, and a user's age affects the settings of 

the various function situation information described above, for example, the 
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requirements to temperature, humidity and device volumes are also different between 

an elder and a younger.  

When a user is running a voice function, it may be affected by the network speed, 

location, device volumes, ambient noises and other factors. Wherein, the network speed 

decides if a voice function can be run or not, and the recognition speed as well. The 

location, device volumes and ambient noises mainly affect the voice communication and 

recording.  

When a user is running a gesture recognition function, it may be affected by factors 

including the device memory, the number of people around, location, lighting intensity 

and else. Wherein, the device memory mainly affects the smoothness of gesture 

recognition, the number of people around affects the gesture recognition sampling, the 

location affects if the intelligent TV could detect the gesture.  

From FIG.3, one can see, each executing function may be affected by a plurality of 

information items in the function situation information. Linking a function with these 

information items for later adjustments, may provide a better use environment for users.  

Continue referring to FIG. 2, in specific implementations, the said functions detection 

unit 221 detects the running status of both functions currently running, and those 

running in the background. Followed by finding the corresponding information items 

according to the currently executing functions, then the corresponding environment 

adjustments will be achieved. For example, when an intelligent TV is playing a program, 

a downloading operation may be running in the background, or, when a voice function 

starts to run, the intelligent TV is still playing a video, together with data downloading in 

the background. In order to ensure a current function running smoother, some 

background operations may be paused, after the functions running state being detected 

by the functions detection unit 221.  

The said instructions comparing unit 222 is a specific implement unit to control the 

environments. It calls the collected information value and the better environment value 
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in the related information items in the function situation information. Then compares the 

information value to the better environment value, and extracts those information items 

and information value outside of the ranges of better environment value. While these 

information items are the environmental information and/or use information need to be 

adjusted. Then, based on these differences between the information value and the 

better environment value, the corresponding first and second environment control 

signals are output, according to the differences between the information value and the 

better environment value.  

The said first environment control signals are according to the terminal devices, that is, 

the instructions comparing unit 222 may output the first environment control signals to 

control the usage status of the network, system memory, device volume, use time, 

network security and else, in order to improve the use smoothness and user's 

experiences on the TV functions. For example, when a user is currently watching a 

movie, the instructions comparing unit 222 outputs the first environment control signals 

including instructions for pausing downloading and functions online, as well as cleaning 

system memory, this will make the movie playing smoother. At the same time, the first 

environment control signals may also include an instruction turning the system volumes 

into an appropriate position according to the room sizes, and some instructions set to 

remind users the time for rest during movie watching.  

The said second environment control signals are applied to control the electric 

appliances. For example, if the information items include temperature and brightness, 

when their information value are outside of the ranges of better environment value, and 

if the information value of a temperature (the real temperature is 30'C) is higher than 

the better environment value of temperature (26'C-28C), then an instruction is output to 

lower the temperature for 3 degrees; if an actual brightness is higher than that of the 

better environment value, then an instruction is output to lower the LED brightness. That 
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means, both instructions for temperature and for brightness belong to the second 

environment control signals. If the information value of a temperature (the real 

temperature is 20'C) is lower than the better environment value of temperature (260C 

-28'C), then an instruction is output to raise the temperature for 7 degrees; similarly, if 

the actual brightness is relatively darker, then an instruction is output to raise the LED 

brightness. The second environment control signals output are transmitted to the 

emission control module 13, controlling the corresponding electric appliances through 

an IR transmitting mode, or a radio controlling mode, or a 2.4G wireless transmission 

mode, such as controlling an AC to raise or lower the temperature, such that creating a 

comfortable movie watching environment for users. It may also turn off or reduce the 

ambient light and noise.  

If the functions detection unit 221 detects the currently executing function is a voice 

function, then the instructions comparing unit 222 may output the second environment 

control signals to pause some unnecessary downloading and online functions currently 

running in the intelligent TV, and clean the system memory; while raising the recording 

volumes, and closing the self noise in the intelligent TV; and outputting the first 

environment control signals, in a way of IR or wireless method, to control closing or 

lowering the volumes of the ambient voice devices.  

If the functions detection unit 221 detects it is a gesture recognition function currently 

running, then the instructions comparing unit 222 may output the second environment 

control signals to control the system to clean the memory, making the gesture 

recognition function running smoothly, then remind the user to move to a spatial position 

suitable for gesture detections, and increasing the TV screen brightness; at the same 

time, it may also output the first environment control signals, through IR or wireless 

modules, to control and adjust the ambient lights, in order to achieve the best results for 

gesture recognitions.  
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It should be understood that, in specific implementations, other functions in the 

intelligent TV may also be adjusted, to ensure that each function is running smoothly 

and the users' experiences are the best.  

Based on the above said context awareness control system, an embodiment of the 

present invention also provides a context awareness control method accordingly.  

Referencing to FIG. 4, the said context awareness control method includes: 

S100. collecting an environmental information through the sensor module and 

transmitting to the information processing module; 

S200. the information processing module collecting a use information of the terminal 

device through the connection module, and integrating with the environmental 

information into a function situation information.  

S300. the adjustment control module comparing the said function situation information 

to the pre-stored better environment value, according to the currently executing function 

detected, then based on the comparison results, outputting the first environment control 

signals to adjust the working state of the terminal device, and transmitting the second 

environment control signals through the emission control module to adjust the working 

state of the electrical equipments.  

Referencing to FIG.5, the said step S200 further includes: 

S201, the information collecting unit receiving the environmental information, and 

collecting the environmental information around the terminal device; 

S202, linking the environmental information and the use information to the according 

functions in the terminal device, obtaining the function situation information when the 

specific function is running; 

S203, the information storage unit classifying and saving the function situation 

information as well as updating in real time.  

After the operations of "classifying and saving", as described in the step 203, an 

according relationship chart between the functions in the terminal device and the 
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situation information will be obtained. As shown in FIG. 3, on the right side of the said 

corresponding relationship chart between the functions and the situation information, it 

is a functions list, includes a plurality of function items, and on the left side, it is a 

collection of function situation information, which includes a plurality of information items, 

each information item contains the currently collected actual information value and the 

preset better environment value. Checking the chart will make it clear which 

environmental information and use information needs to be adjusted when running 

various functions, and the corresponding data range of both environmental information 

and use information according to the best running status of the function. Therefore, 

when it is needed to know the functions currently running in the terminal system, 

referring to FIG. 6, in details, the said step S300 includes: 

step 301, the functions detection unit detects the running state of functions currently 

running, and functions running in the background; 

step 302, the instructions comparison unit calls the information value and the better 

environment value collected in the related information items in the function situation 

information, based on the currently executing functions detected, and compares the said 

information value to the better environment value; 

step 303, extracts those information value and their according information items, when 

they are not locating in the range of better environment value, then outputs the first and 

the second environment control signals, based on the differences between the 

information value and the better environment value; 

step 304, the emission control module emits the second environment control signals to 

adjust the working state of the electrical equipments, and the connection module outputs 

the first environment control signals to adjust the working state of the terminal device.  

The said first environment control signals belong to the terminal device, and they are 

transmitted to the terminal device through the connection module, to adjust the working 

state of the terminal device. The said second environment control signals belong to the 
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electrical equipments, and they are transmitted to the transmission module for outputting, 

to adjust the working state of the electrical equipments.  

Take the movie watching functions realized in the intelligent TVs as an example, insert 

the context awareness control device into a USB interface in the intelligent TV, if the 

intelligent TV has no cameras, a camera may be connected to the context awareness 

control device, then start the context awareness control device. The procedure of a 

better embodiment of the said context awareness control method is as follows: 

1, starts a sensor module collecting the environmental information and transmitting it to 

an information collection unit, also starts the information collection unit collecting the use 

information.  

Both the sensor module and the information collection unit start a thread loop to real 

time collect the related information separately. After the information collection unit is 

started, the related information collection programs are run to collect various information 

including the current network speed, the usage of both system and memory, the 

functions currently running, and the functions running in the background, and the related 

use information are obtained. After starting the sensor module, various environmental 

information including temperature, humidity, location, room space, lighting intensity, 

noise and else is collected, and related ambient data are obtained.  

2, the information collection unit links both the environmental information and the use 

information to the corresponding functions in the terminal device, and obtains the 

function situation information of a specific function before transmitting to the information 

storage unit.  

Save the use information and the environmental information, and start two other threads 

in charge of real time updating the environmental information and the use information 

accordingly.  

Meanwhile, the functions detection unit detects and records a currently executing 

functions F1 in the intelligent TV, and functions F2... Fn, running in the background, as 
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well as any network data transmissions.  

3, the information storage unit sets up indexes to the function situation information, and 

links to the corresponding functions in the terminal device, then stores the real 

information value in the function situation information to the information items in the 

buffer. This may improve the visiting speed.  

4, extracts the information value of various information items according to the currently 

executing function F1, and compares it to the pre-stored better environment value.  

If each information value of the currently executing function F1 is locating in the data 

range of the better environment value, then it is sure that the current function F1 will be 

executed smoothly.  

If some of the various information value of the currently executing function F1 are not 

locating in the data range of the better environment value, then adjustments to those 

information items not locating in the range will be required.  

5, extracts those information value of the function F1 and their according information 

items which are not locating in the range of the better environment value, then outputs 

the first and the second environment control signals based on the differences between 

the information value and the better environment value.  

If an information value is smaller or larger than the better environment value, then the 

environment control signals are output to adjust the working state of electrical 

equipments or terminal device according to the information items, until the information 

value increase or decrease to locate in the range of better environment value.  

In the said step S5, it may generate corresponding environment control signals one by 

one, following the sequence of information items in the FIG. 3, or, it may generate these 

signals at the same time. If they are the second environment control signals, then they 

will be output to the emission control module, and transmitted to the corresponding 

electrical equipments in a way of IR transmission or wireless controlling or 2.4G radio 

transmission, to realize the adjustments. If they are the first environment control signals, 
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then they will be transmitted to the terminal device through the connection module for 

adjustments directly.  

6, finishes the executing functions running.  

In summary, the context awareness control device, system and method as provided in 

the present invention, collects the use information of the terminal device, and the 

environmental information around the terminal device, compares the currently obtained 

environmental information and use information to the saved better environment value, 

and based on the comparison results, adjusts the related functions in the terminal 

device (such as the systems, voices running in the background), and the surrounding 

environments (such as temperature, brightness and more) appropriately, and promotes 

the functions demonstrating and running smoothly, provides a better use environment 

for users; it also helps to guide and promote the development of intelligent TVs, and 

helps to promote innovations of the product usage methods, therefore, it has a broad 

application prospect and a practical value.  

It should be understood that, the application of the present invention is not limited to the 

above examples listed. Ordinary technical personnel in this field can improve or change 

the applications according to the above descriptions, all of these improvements and 

transforms should belong to the scope of protection in the appended claims of the 

present invention.  
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What is claimed is: 

1. A context awareness control device, applied to connect to a first electrical device 

and a second electrical device, wherein the control device comprises a 

connection module, a sensor module, an emission control module, an 

information processing module and an adjustment control module; and 

wherein: 

the sensor module collects environmental information that is transmitted to 

the information processing module; 

the information processing module collects use information for the first 

electrical device through the connection module, and integrates the use 

information with the environmental information to generate function situation 

information; 

then the adjustment control module compares the function situation 

information to a pre-stored environment value, and outputs a first 

environment control signal to adjust the working state of the first electrical 

device, according to the detected currently running functions, as well as 

transmitting a second environment control signal to adjust the working state 

of the second electrical device through the emission control module.  

2. The context awareness control device according to claim 1 wherein the sensor 

module includes one or more of a temperature sensor, a humidity sensor, a 

position sensor, a spatial sensor, a light intensity sensor, a noise sensor and a 

radio interference sensor.  

3. The context awareness control device according to claim 1 wherein, the 

emission control module includes: 

an IR transmitter for converting the second environment control signal into an 

infrared signal; 

a 2.4G transmitter for transmitting the second environment control signal.  
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4. A context awareness control device, applied to connect to a first electrical device 

and a second electrical device, wherein, the control device comprises a 

connection module, a sensor module, a emission control module, an information 

processing module and an adjustment control module; and 

wherein: 

the sensor module collects environmental information that is transmitted to the 

information processing module; 

the information processing module collects use information for the first electrical 

device through the connection module, and integrates the use information with 

the environmental information to generate function situation information; 

then the adjustment control module compares the function situation information 

to a pre-stored environment value, according to the detected currently executing 

functions, and outputs a first environment control signal to adjust the working 

state of the first electrical device, as well as transmitting a second environment 

control signal to adjust the working state of the second electrical device through 

the emission control module; 

the information processing module includes an information collection unit and an 

information storage unit, wherein the information collection unit receives the 

environmental information, collects the use information from the first electrical 

device, then links environmental information and use information to the 

corresponding function of the first electrical device, and obtains the function 

situation information when the specific function is enabled; and wherein the 

information storage unit classifies and saves the function situation information, 

as well as updating in real time.  

5. The context awareness control device according to claim 4, wherein, the first 

electrical device use information collected by the information collection unit 

includes one or more of the current network speed of the first electrical device, 
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the system and memory usage, the functions currently running, the functions 

running in the background, the radio interferences, and the number of people 

around, the users' ages, use frequencies, watching habits, as well as the time, 

the device volumes, the network security and the screen brightness.  

6. The context awareness control device according to claim 4, wherein, the 

adjustment control module includes a functions detection unit and an 

instructions comparison unit, wherein the functions detection unit detects the 

states of currently executing functions and background executing functions; and, 

according to the detected currently executing functions, the instructions 

comparison unit calls and compares the information values collected from the 

related information items in the function situation information with the 

environment value, then extracts those information values and the according 

information items, while they are not in the ranges of better environment value, 

finally outputs the first environment control signals and the second environment 

control signals, according to the differences between the information value and 

the better environment value.  

7. The context awareness control device according to claim 4, wherein, the sensor 

module includes one or more of a temperature sensor, a humidity sensor, a 

position sensor, a spatial sensor, a light intensity sensor, a noise sensor and a 

radio interference sensor.  

8. The context awareness control device according to claim 4, wherein, the 

emission control module includes: 

an IR transmitter for converting the second environment control signal into an 

infrared signal; 

a 2.4G transmitter, for transmitting the second environment control signal.  

9. A context awareness control system, wherein, it includes a first electrical device, 

a second electrical device and the context awareness control device according 
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to any one of the claims 1 to 8, the context awareness control device inserts and 

connects to the first electrical device, and connects to the second electrical 

device in wireless; 

the context awareness control device obtains the surrounding environmental 

information and the first electrical device use information, compares the 

environmental information and the use information with the pre-stored 

environment value, generates the first environment control signals and the 

second environment control signals, based on the comparison results, applied to 

adjust the functions of the first electrical device and the second electrical 

devices accordingly.  

10. A context awareness control method including the steps of: 

providing a sensor module to collect environmental information and to transmit 

the environmental information to an information processing module; 

collecting with the information processing module use information of a first 

electrical device through the connection module, and integrating the use 

information with the environmental information before generating function 

situation information; 

providing an adjustment control module to: compare the function situation 

information to the pre-stored environment value and, based on the detected 

currently executing functions, output a first environment control signal to adjust a 

working state of the first electrical device, according to the comparison results; 

as well as transmitting a second environment control signal to adjust the working 

state of at least one second electrical device, through an emission control 

module.  

11. The context awareness control method according to claim 10, wherein, the steps 

of the information processing module collecting use information of the first 

electrical device through the connection module, and integrating use information 
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with environmental information to generate the function situation information, in 

details, include: 

obtaining the environmental information through the information collecting unit, 

and collecting the environmental information around the first electrical device; 

linking the environmental information and the use information to the 

corresponding functions in the first electrical device, and obtaining the function 

situation information when the specific function is running, wherein an 

information storage unit classifies and saves the function situation information, 

as well as updating in real time.  

12. The context awareness control method according to claim 10, wherein, the 

adjustment control module compares the function situation information to the 

pre-stored environment value, and according to the comparison results, outputs 

the first environment control signal to adjust the working state of the first 

electrical device, as well as transmitting the second environment control signal 

to adjust the working state of the at least one second electrical device through 

the emission control module, the steps including: 

a functions detection unit detecting the running status of the currently executing 

functions, and the functions executing in background; 

an instructions comparison unit calling and comparing the information value 

collected from the related information items in the function situation information 

with the environment value; 

extracting those information values and the information items not located in the 

ranges of the environment value, outputting the first environment control signal 

and the second environment control signal, according to the differences 

between the information value and the environment value; and 

using the emission control module to emit the second environment control signal 

to adjust the working state of the at least one second electrical device, and the 
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connection module to transmit the first environment control signal to the first 

electrical device to adjust the working state of the first electrical device.  
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What is claimed is: 

1. A context awareness control device, applied to connect to a terminal device and 

an electrical device, wherein, it comprises: a connection module, a sensor 

module, an emission control module, an information processing module and an 

adjustment control module; 

the sensor module collects an environmental information and transmits to the 

information processing module; the information processing module collects a 

use information of the terminal device through the connection module, and 

integrates with the environmental information together to generate a function 

situation information, then the adjustment control module compares the 

generated function situation information to a pre-stored better environment value, 

and outputs a first environment control signal to adjust the working state of the 

terminal device, according to the detected currently running functions, as well as 

transmitting a second environment control signal to adjust the working state of 

the electrical equipments through the emission control module.  

2. The context awareness control device according to claim 1, wherein, the sensor 

module includes a temperature sensor, a humidity sensor, a position sensor, a 

spatial sensor, a light intensity sensor, a noise sensor and a radio interference 

sensor.  

3. The context awareness control device according to claim 1, wherein, the 

emission control module includes: 

an IR transmitter, applied to convert the second environment control signals into 

infrared signals then transmit out; 

a 2.4G transmitter, applied to transmit the second environment control signals in 

radio.  

4. A context awareness control device, applied to connect to a terminal device and 

an electrical equipments, wherein, it comprises: a connection module, a sensor 
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module, a emission control module, an information processing module and an 

adjustment control module; 

the sensor module collects the environmental information and transmits to the 

information processing module; the information processing module collects the 

use information of the terminal device through the connection module, and 

integrates with the environmental information together to generate a function 

situation information, then the adjustment control module compares the 

generated function situation information to a pre-stored better environment value, 

according to the detected currently executing functions, and outputs a first 

environment control signal to adjust the working state of the terminal device, as 

well as transmitting a second environment control signal to adjust the working 

state of the electrical equipments through the emission control module; the 

information processing module includes an information collection unit and an 

information storage unit; 

the information collection unit receives the environmental information, collects 

the use information from the terminal device, then links the environmental 

information and use information to the corresponding function of the terminal 

device, and obtains the function situation information when the specific function 

is enabled; the information storage unit classifies and saves the function 

situation information, as well as updating in real time.  

5. The context awareness control device according to claim 4, wherein, the 

terminal device use information collected by the information collection unit 

includes: the current network speed of the terminal device, the system and 

memory usage, the functions currently running, the functions running in the 

background, the radio interferences, and the number of people around, the 

users' ages, use frequencies, watching habits, as well as the time, the device 

volumes, the network security and the screen brightness.  
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6. The context awareness control device according to claim 4, wherein, the 

adjustment control module includes a functions detection unit and an 

instructions comparison unit; 

the functions detection unit detects the states of currently executing functions 

and background executing functions; and, according to the detected currently 

executing functions, the instructions comparison unit calls and compares the 

information value collected from the related information items in the function 

situation information with the better environment value, then extracts those 

information value and the according information items, while they are not in the 

ranges of better environment value, finally outputs the first environment control 

signals and the second environment control signals, according to the differences 

between the information value and the better environment value.  

7. The context awareness control device according to claim 4, wherein, the sensor 

module includes a temperature sensor, a humidity sensor, a position sensor, a 

spatial sensor, a light intensity sensor, a noise sensor and a radio interference 

sensor.  

8. The context awareness control device according to claim 4, wherein, the 

emission control module includes: 

an IR transmitter, applied to convert the second environment control signals into 

infrared signals before transmitting; 

a 2.4G transmitter, applied to transmit the second environment control signals in 

radio for transmission.  

9. A context awareness control system, wherein, it includes a terminal device, an 

electrical equipment and the context awareness control device according to 

anyone of the claims 1-8, the context awareness control device inserts and 

connects to the terminal device, and connects to the electrical equipments in 

wireless; 
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the context awareness control device obtains the surrounding environmental 

information and the terminal device use information, compares the 

environmental information and the use information with the pre-stored better 

environment value, generates the first environment control signals and the 

second environment control signals, based on the comparison results, applied to 

adjust the functions of the terminal device and the electrical equipments 

accordingly.  

10. A context awareness control method, wherein, it includes: 

a sensor module, applied to collect the environmental information and transmit 

to the information processing module; 

an information processing module, applied to collect the use information of the 

terminal device through the connection module, and integrate with the 

environmental information before generating the function situation information; 

an adjustment control module, applied to compare the function situation 

information to the pre-stored better environment value, based on the detected 

currently executing functions, output the first environment control signals to 

adjust the working state of the terminal device, according to the comparison 

results; as well as transmitting the second environment control signals to adjust 

the working state of the electrical equipments, through the emission control 

module.  

11. The context awareness control method according to claim 10, wherein, the steps 

on the information processing module collecting the use information of the 

terminal device through the connection module, and integrating the use 

information with the environmental information to generate the function situation 

information, in details, include: 

obtaining the environmental information through the information collecting unit, 

collecting the environmental information around the terminal device; 
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linking the environmental information and use information to the corresponding 

functions in the terminal device, and obtaining the function situation information 

when the specific function is running; 

the information storage unit classifies and saves the function situation 

information, as well as updating in real time 

12. The context awareness control method according to claim 10, wherein, the 

adjustment control module compares the function situation information to the 

pre-stored better environment value, and according to the comparison results, 

outputs the first environment control signals to adjust the working state of the 

terminal device; as well as transmitting the second environment control signals 

to adjust the working state of the electrical equipments through the emission 

control module, the steps in details, include: 

the functions detection unit detects the running status of the currently executing 

functions, and the functions executing in background; 

the instructions comparison unit calls and compares the information value 

collected from the related information items in the function situation information 

with the better environment value; 

extracts those information value and the information items not locating in the 

ranges of better environment value, outputs the first environment control signal 

and the second environment control signal, according to the differences 

between the information value and the better environment value; 

the emission control module emits the second environment control signal, 

applied to adjust the working state of the electrical equipments, and the 

connection module transmits the first environment control signal to the terminal 

device, applied to adjust the working state of the terminal device.  
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