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DIMENSIONAL SENSING APPARATUS TO DIWIDE A Step a 
MULTI DIMENSIONAL SPACE INTO M FIRST SUB 
SPACES, WHEREIN M IS A POSITIVE INTEGER 

SCANNING THE MULTI DIMENSIONAL SPACE TO 
GENERATE M FIRST SENSED DATA AND AT LEAST 
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METHOD AND SYSTEM FOR OBJECT 
LOCATION DETECTION IN A SPACE 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a method for object 
location detection, especially to a method which uses a multi 
dimensional sensing apparatus to detect the location of at 
least one object in a space. 
0003 2. Description of the Related Art 
0004 Prior art methods for detecting the location of an 
object in a space generally use a plurality of sensing appara 
tuses to scan repeatedly a multi dimensional space with a 
fixed resolution. However, when the multidimensional space 
becomes large, the Scanning time thereof will grow accord 
ingly. If the scanning time becomes too long, detection failure 
for a motion trace of the object can happen; if the resolution 
is reduced for shortening the scanning time, the discrimina 
tion of neighboring objects can fail. What is more, when the 
multi dimensional space grows large, the response time of 
each of the sensing apparatuses is prone to lengthening due to 
the growing of the Volume of data to be processed, causing the 
sensing apparatuses unable to keep up with the motion speed 
of the object. 
0005 Besides, when an object is moving in a background, 
the data Volume corresponding to the background can be by 
far larger than that corresponding to the object. At instances 
where only the information of the moving object is needed, 
the whole process of data manipulation of the prior art meth 
ods will be lack of efficiency. 
0006 To solve the foregoing problems, a novel and effi 
cient method for object location detection in a space is 
needed. 

SUMMARY OF THE INVENTION 

0007. One objective of the present invention is to disclose 
a method for object location detection in a space, which is 
capable of getting multiple sets of sensed data of different 
resolutions by configuring a multidimensional sensing appa 
ratus, and using the multidimensional sensing apparatus to 
combine the multiple sets of sensed data of different resolu 
tions to form a set of output sensed data. 
0008 Another objective of the present invention is to dis 
close a method for object location detection in a space, which 
is capable of using a multidimensional sensing apparatus to 
perform an averaging operation on multiple sets of sensed 
data to promote the signal-to-noise ratio of the sensed data. 
0009. Another objective of the present invention is to dis 
close a method for object location detection in a space, which 
is capable of using a multidimensional sensing apparatus to 
perform a comparison procedure to convert a set of output 
sensed data into a characteristic table, and perform a location 
prediction procedure to determine the scan space for next 
detection process according to the characteristic table. 
0010. Another objective of the present invention is to dis 
close a method for object location detection in a space, which 
is capable of using a multidimensional sensing apparatus to 
perform a subtraction operation to convert two characteristic 
tables into a motion indication table so as to get rid of data 
sensed in a static background, and perform a location predic 
tion procedure to determine the scan space for next detection 
process according to the motion indication table. 
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0011. Another objective of the present invention is to dis 
close a system for object location detection in a space, which 
is capable of getting multiple sets of sensed data of different 
resolutions by configuring a multidimensional sensing appa 
ratus, and using the multidimensional sensing apparatus to 
combine the multiple sets of sensed data of different resolu 
tions to form a set of output sensed data. 
0012 Another objective of the present invention is to dis 
close a system for object location detection in a space, which 
is capable of using a multidimensional sensing apparatus to 
perform an averaging operation on multiple sets of sensed 
data to promote the signal-to-noise ratio of the sensed data. 
0013 Another objective of the present invention is to dis 
close a system for object location detection in a space, which 
is capable of using a multidimensional sensing apparatus to 
perform a comparison procedure to convert a set of output 
sensed data into a characteristic table, and perform a location 
prediction procedure to determine the scan space for next 
detection process according to the characteristic table. 
0014 Still another objective of the present invention is to 
disclose a system for object location detection in a space, 
which is capable of using a multidimensional sensing appa 
ratus to perform a Subtraction operation to convert two char 
acteristic tables into a motion indication table so as to get rid 
of data sensed in a static background, and perform a location 
prediction procedure to determine the scan space for next 
detection process according to the motion indication table. 
0015 To attain the foregoing objectives, a method for 
object location detection in a space is disclosed, the method 
including the steps of 
0016 configuring the resolution of a multi dimensional 
sensing apparatus to divide a multidimensional space into M 
first Sub Spaces, wherein M is a positive integer, 
0017 using the multi dimensional sensing apparatus to 
scan the multidimensional space to generate M first sensed 
data, which correspond to M first sensed values generated by 
the multidimensional sensing apparatus in Scanning the M 
first Sub spaces; and performing a first comparison operation 
on the M first sensed data to locate at least one first locked 
space in the M first Sub spaces; 
0018 configuring the resolution of the multidimensional 
sensing apparatus to divide each of the at least one first locked 
space into N second Sub spaces, wherein N is a positive 
integer, 
0019 using the multi dimensional sensing apparatus to 
scan each of the at least one first locked space to generate at 
least one group of second sensed data, each group of the at 
least one group of second sensed data including N data, which 
correspond to N second sensed values generated by the multi 
dimensional sensing apparatus in Scanning the N second Sub 
spaces in one of the at least one first locked space; and per 
forming a second comparison operation on each group of the 
at least one group of second sensed data to locate at least one 
second locked space in each of the at least one first locked 
space; and 
0020 using the multi dimensional sensing apparatus to 
combine at least one of the M first sensed data that corre 
sponds to the at least one first locked space, with the at least 
one group of second sensed data to form a set of output sensed 
data. 
0021 Wherein, the multidimensional sensing apparatus is 
one selected from a group consisting of capacitive touch 
sensor apparatus, optical image sensing apparatus, radio 
image sensing apparatus, acoustic wave sensing apparatus, 



US 2013/01 38387 A1 

electromagnetic sensing apparatus, piezoelectrical sensing 
apparatus, thermal sensing apparatus, signal interruption 
sensing apparatus, Switch array type sensing apparatus, and 
any combination thereof. 
0022 Preferably, each of the M first sensed values is an 
average of J sensed values generated by the multidimensional 
sensing apparatus in scanning one of the M first Sub Spaces J 
times, wherein J is a positive integer. 
0023 Preferably, each of the N second sensed values is an 
average of K sensed values generated by the multi dimen 
sional sensing apparatus in scanning one of the N second Sub 
spaces K times, wherein K is a positive integer. 
0024. In one embodiment, the first comparison operation 
uses a first reference value to compare with each of the M first 
sensed data, so that when the numerical value of one of the M 
first sensed data is greater than the first reference value, a 
corresponding one of the M first Sub spaces is defined as the 
first locked space; and the second comparison operation uses 
a second reference value to compare with each of the N 
second sensed data, so that when the numerical value of one 
of the N second sensed data is greater than the second refer 
ence value, a corresponding one of the N Second Sub spaces is 
defined as the second locked space. 
0025. In another embodiment, the first comparison opera 
tion compares each pair of two adjacent ones of the M first 
sensed data to find a first extreme value, and designate one of 
the M first sub spaces that corresponds to the first extreme 
value, as the first locked space, wherein the first extreme value 
can be the maximum or the minimum among the M first 
sensed data; and the second comparison operation compares 
each pair of two adjacent ones of the N second sensed data to 
find a second extreme value, and designate one of the N 
second Sub spaces that corresponds to the second extreme 
value, as the second locked space, wherein the second 
extreme value can be the maximum or the minimum among 
the N second sensed data. 

0026. In one embodiment, the method for object location 
detection in a space further includes the steps of: 
0027 using a threshold to perform a comparison proce 
dure on a set of the output sensed data to generate a charac 
teristic table, which has at least one characteristic data, and 
determine at least one space as the multidimensional space 
according to the at least one characteristic data; and 
0028 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, and the 
characteristic table. 

0029. In another embodiment, the method for object loca 
tion detection in a space further includes the steps of: 
0030) using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0031 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0032 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0033 determining at least one space as the multidimen 
sional space according to the at least one first characteristic 
data and the at least one second characteristic data; and 
0034 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
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consisting of coordinate data, the output sensed data, the 
characteristic table, and the motion indication table. 
0035. In still another embodiment, the method for object 
location detection in a space further includes the steps of 
0036 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0037 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0038 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0039 determining a vector according to the at least one 

first characteristic data and the at least one second character 
istic data; 
0040 generating a difference vector according to two con 
secutive ones of the vectors; 
0041 generating at least one predicted location according 
to a combination of the at least one second characteristic data, 
the vector, and the difference vector; 
0042 determining at least one space as the multidimen 
sional space according to the at least one predicted location; 
and 
0043 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, the 
characteristic table, the motion indication table, and the dif 
ference vector. 
0044) To attain the foregoing objectives, another method 
for object location detection in a space is disclosed, the 
method including the steps of 
0045 configuring the resolution of a multi dimensional 
sensing apparatus to divide a multidimensional space into M 
first Sub Spaces, wherein M is a positive integer, 
0046 using the multi dimensional sensing apparatus to 
scan the multidimensional space to generate M first sensed 
data, which correspond to M first sensed values generated by 
the multidimensional sensing apparatus in Scanning the M 
first Sub spaces; and performing a first comparison operation 
on the M first sensed data to locate at least one first locked 
space in the M first sub spaces, wherein each of the M first 
sensed values is an average of J sensed values generated by 
the multidimensional sensing apparatus in Scanning one of 
the M first subspaces J times, wherein J is a positive integer: 
0047 configuring the resolution of the multidimensional 
sensing apparatus to divide each of the at least one first locked 
space into N second Sub spaces, wherein N is a positive 
integer, 
0048 using the multi dimensional sensing apparatus to 
scan each of the at least one first locked space to generate at 
least one group of second sensed data, each group of the at 
least one group of second sensed data including N data, which 
correspond to N second sensed values generated by the multi 
dimensional sensing apparatus in Scanning the N second Sub 
spaces in one of the at least one first locked space; and per 
forming a second comparison operation on each group of the 
at least one group of second sensed data to locate at least one 
second locked space in each of the at least one first locked 
space, wherein each of the N second sensed values is an 
average of K sensed values generated by the multi dimen 
sional sensing apparatus in Scanning one of the N second Sub 
spaces K times, wherein K is a positive integer, and 
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0049 using the multi dimensional sensing apparatus to 
combine at least one of the M first sensed data that corre 
sponds to the at least one first locked space, with the at least 
one group of second sensed data to form a set of output sensed 
data. 
0050. Wherein, the multidimensional sensing apparatus is 
one selected from a group consisting of capacitive touch 
sensor apparatus, optical image sensing apparatus, radio 
image sensing apparatus, acoustic wave sensing apparatus, 
electromagnetic sensing apparatus, piezoelectrical sensing 
apparatus, thermal sensing apparatus, signal interruption 
sensing apparatus, Switch array type sensing apparatus, and 
any combination thereof. 
0051. In one embodiment, the first comparison operation 
uses a first reference value to compare with each of the M first 
sensed data, so that when the numerical value of one of the M 
first sensed data is greater than the first reference value, a 
corresponding one of the M first Sub spaces is defined as the 
first locked space; and the second comparison operation uses 
a second reference value to compare with each of the N 
second sensed data, so that when the numerical value of one 
of the N second sensed data is greater than the second refer 
ence value, a corresponding one of the N Second Sub spaces is 
defined as the second locked space. 
0052. In another embodiment, the first comparison opera 
tion compares each pair of two adjacent ones of the M first 
sensed data to find a first extreme value, and designate one of 
the M first sub spaces that corresponds to the first extreme 
value, as the first locked space, wherein the first extreme value 
can be the maximum or the minimum among the M first 
sensed data; and the second comparison operation compares 
each pair of two adjacent ones of the N second sensed data to 
find a second extreme value, and designate one of the N 
second Sub spaces that corresponds to the second extreme 
value, as the second locked space, wherein the second 
extreme value can be the maximum or the minimum among 
the N second sensed data. 
0053. In one embodiment, the method for object location 
detection in a space further includes the steps of: 
0054 using a threshold to perform a comparison proce 
dure on a set of the output sensed data to generate a charac 
teristic table, which has at least one characteristic data, and 
determine at least one space as the multidimensional space 
according to the at least one characteristic data; and 
0055 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, and the 
characteristic table. 
0056. In another embodiment, the method for object loca 
tion detection in a space further includes the steps of: 
0057 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0058 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0059 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0060 determining at least one space as the multidimen 
sional space according to the at least one first characteristic 
data and the at least one second characteristic data; and 
0061 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
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consisting of coordinate data, the output sensed data, the 
characteristic table, and the motion indication table. 
0062. In still another embodiment, the method for object 
location detection in a space further includes the steps of 
0063 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0064 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0065 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0.066 determining a vector according to the at least one 

first characteristic data and the at least one second character 
istic data; 
0067 generating a difference vector according to two con 
secutive ones of the vectors; 
0068 generating at least one predicted location according 
to a combination of the at least one second characteristic data, 
the vector, and the difference vector; 
0069 determining at least one space as the multidimen 
sional space according to the at least one predicted location; 
and 
0070 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, the 
characteristic table, the motion indication table, and the dif 
ference vector. 
0071. To attain the foregoing objectives, a system for 
object location detection in a space is disclosed, the system 
including: 
0072 a multidimensional sensing module: 
0073 a driver unit, coupled with the multi dimensional 
sensing module; and 
0074 a control unit, coupled with the driver unit; 
0075 wherein the control unit is used for executing a 
program to drive the multidimensional sensing module via 
the driver unit, to implement a method for object location 
detection in a space, which includes the steps of: 
0076 configuring the resolution of the multidimensional 
sensing module to divide a multidimensional space into M 
first Sub Spaces, wherein M is a positive integer, 
0077 scanning the multidimensional space to generate M 

first sensed data, which correspond to M first sensed values 
generated by the multidimensional sensing module in scan 
ning the M first Sub spaces; and performing a first comparison 
operation on the M first sensed data to locate at least one first 
locked space in the M first subspaces, wherein each of the M 
first sensed values is an average of J sensed values generated 
by the multidimensional sensing module in Scanning one of 
the M first subspaces J times, wherein J is a positive integer: 
0078 configuring the resolution of the multidimensional 
sensing module to divide each of the at least one first locked 
space into N second Sub spaces, wherein N is a positive 
integer, 
0079 scanning each of the at least one first locked space to 
generate at least one group of second sensed data, each group 
of the at least one group of second sensed data including N 
data, which correspond to N second sensed values generated 
by the multidimensional sensing module in Scanning the N 
second Sub Spaces in one of the at least one first locked space; 
and performing a second comparison operation on each group 
of the at least one group of second sensed data to locate at least 
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one second locked space in each of the at least one first locked 
space, wherein each of the N second sensed values is an 
average of K sensed values generated by the multi dimen 
sional sensing module in Scanning one of the N second Sub 
spaces K times, wherein K is a positive integer, and 
0080 combining at least one of the Mfirst sensed data that 
corresponds to the at least one first locked space, with the at 
least one group of second sensed data to form a set of output 
sensed data. 
0081. Wherein, the multidimensional sensing module is 
one sensing module selected from a group consisting of 
capacitive touch sensor module, optical image sensing mod 
ule, radio image sensing module, acoustic wave sensing mod 
ule, electromagnetic sensing module, piezoelectrical sensing 
module, thermal sensing module, signal interruption sensing 
module, Switch array type sensing module, and any combi 
nation thereof. 
I0082 Preferably, the driver unit includes: 
0083) an array configuring circuit, coupled with the multi 
dimensional sensing module; 
0084 an array configuration control circuit, coupled 
between the array configuring circuit and the control unit; and 
0085 a signal conversion unit, coupled between the array 
configuring circuit and the control unit for outputting the first 
sensed value and the second sensed value. 
I0086 Preferably, the control unit includes: 
0087 a micro processing unit, coupled with the driver 

unit; 
0088 a program memory, coupled with the micro process 
ing unit; and 
0089 a register unit, coupled with the micro processing 
unit for storing a plurality of the first sensed values, a plurality 
of the second sensed values, and a plurality of the output 
sensed data. 
0090. In one embodiment, the first comparison operation 
uses a first reference value to compare with each of the M first 
sensed data, so that when the numerical value of one of the M 
first sensed data is greater than the first reference value, a 
corresponding one of the M first Sub spaces is defined as the 
first locked space; and the second comparison operation uses 
a second reference value to compare with each of the N 
second sensed data, so that when the numerical value of one 
of the N second sensed data is greater than the second refer 
ence value, a corresponding one of the N Second Sub spaces is 
defined as the second locked space. 
0091. In another embodiment, the first comparison opera 
tion compares each pair of two adjacent ones of the M first 
sensed data to find a first extreme value, and designate one of 
the M first sub spaces that corresponds to the first extreme 
value, as the first locked space, wherein the first extreme value 
can be the maximum or the minimum among the M first 
sensed data; and the second comparison operation compares 
each pair of two adjacent ones of the N second sensed data to 
find a second extreme value, and designate one of the N 
second Sub spaces that corresponds to the second extreme 
value, as the second locked space, wherein the second 
extreme value can be the maximum or the minimum among 
the N second sensed data. 
0092. In one embodiment, the method for object location 
detection in a space using the control unit further includes the 
steps of: 
0093 using a threshold to perform a comparison proce 
dure on a set of the output sensed data to generate a charac 
teristic table, which has at least one characteristic data, and 
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determine at least one space as the multidimensional space 
according to the at least one characteristic data; and 
0094 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, and the 
characteristic table. 
0095. In another embodiment, the method for object loca 
tion detection in a space using the control unit further includes 
the steps of: 
0096 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0097 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0.098 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0099 determining at least one space as the multidimen 
sional space according to the at least one first characteristic 
data and the at least one second characteristic data; and 
0100 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, the 
characteristic table, and the motion indication table. 
0101. In still another embodiment, the method for object 
location detection in a space using the control unit further 
includes the steps of: 
0102) using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0103 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0104 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0105 determining a vector according to the at least one 

first characteristic data and the at least one second character 
istic data; 
0106 generating a difference vector according to two con 
secutive ones of the vectors; 
0107 generating at least one predicted location according 
to a combination of the at least one second characteristic data, 
the vector, and the difference vector; 
0108) determining at least one space as the multidimen 
sional space according to the at least one predicted location; 
and 
0109 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, the 
characteristic table, the motion indication table, and the dif 
ference vector. 

0110. To make it easier for our examiner to understand the 
objective of the invention, its structure, innovative features, 
and performance, we use preferred embodiments together 
with the accompanying drawings for the detailed description 
of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0111 FIG. 1 illustrates a flow chart of the method for 
object location detection in a space according to a preferred 
embodiment of the present invention. 
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0112 FIG. 2(a)-2(d) illustrate the application of the 
present invention's method for object location detection in a 
4x4 two-dimension space. 
0113 FIG.3(a) illustrates how the motion indication table 
of the present invention is generated by a Subtraction opera 
tion on two consecutive ones of the characteristic tables 
according to a scenario. 
0114 FIG.3(b) illustrates how the motion indication table 
of the present invention is generated by a Subtraction opera 
tion on two consecutive ones of the characteristic tables 
according to another scenario. 
0115 FIG.3(c) illustrates how the motion indication table 
of the present invention is generated by a Subtraction opera 
tion on two consecutive ones of the characteristic tables 
according to still another scenario. 
0116 FIG. 4 illustrates the block diagram of a system for 
object location detection according to a preferred embodi 
ment of the present invention. 
0117 FIG. 5 illustrates the block diagram of a preferred 
embodiment of the driver unit in FIG. 4. 
0118 FIG. 6 illustrates the block diagram of a preferred 
embodiment of the control unit in FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0119 The present invention will be described in more 
detail hereinafter with reference to the accompanying draw 
ings that show the preferred embodiments of the invention. 
0120 Please refer to FIG. 1, which illustrates a flow chart 
of the method for object location detection in a space accord 
ing to a preferred embodiment of the present invention. As 
illustrated in FIG. 1, the method includes the steps of con 
figuring the resolution of a multidimensional sensing appa 
ratus to divide a multi dimensional space into M first sub 
spaces, wherein M is a positive integer (step a); scanning the 
multidimensional space to generate M first sensed data and at 
least one first locked space (stepb); configuring the resolution 
of the multidimensional sensing apparatus to divide each of 
the at least one first locked space into N second Sub Spaces, 
wherein N is a positive integer (step c); scanning each of the 
at least one first locked space to generate at least one group of 
second sensed data and find at least one second locked space 
in each of the at least one first locked space (step d); and 
combining at least one of the M first sensed data that corre 
sponds to the at least one first locked space, with the at least 
one group of second sensed data to form a set of output sensed 
data. (step e). 
0121. In Stepa, the multidimensional sensing apparatus is 
one selected from a group consisting of capacitive touch 
sensor apparatus, optical image sensing apparatus, radio 
image sensing apparatus, acoustic wave sensing apparatus, 
electromagnetic sensing apparatus, piezoelectrical sensing 
apparatus, thermal sensing apparatus, signal interruption 
sensing apparatus, Switch array type sensing apparatus, and 
any combination thereof. When M is set at 1, the whole multi 
dimensional space corresponds to a single location. 
0122. In step b, the M first sensed data correspond to M 

first sensed values generated by the multidimensional sens 
ingapparatus in Scanning the M first Subspaces, wherein each 
of the M first sensed values is an average of J sensed values 
generated by the multi dimensional sensing apparatus in 
scanning one of the M first Sub Spaces J times, wherein J is a 
positive integer. The at least one first locked space in the M 
first Sub spaces is determined by performing a first compari 
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Son operation on the M first sensed values, wherein one 
embodiment of the first comparison operation uses a first 
reference value to compare with each of the M first sensed 
data, so that when the numerical value of one of the M first 
sensed data is greater than the first reference value, a corre 
sponding one of the M first sub spaces is defined as the first 
locked space. Another embodiment of the first comparison 
operation compares each pair of two adjacent ones of the M 
first sensed data to find an extreme value, and designate one of 
the M first subspaces that corresponds to the extreme value, 
as the first locked space, wherein the extreme value can be the 
maximum or the minimum among the M first sensed data. 
I0123. In step c, the at least one first locked space is further 
divided. 

0.124. In step d, each group of the at least one group of 
second sensed data has N data which correspond to N second 
sensed values generated by the multi dimensional sensing 
apparatus in Scanning the N Second Sub spaces in one of the at 
least one first locked space, wherein each of the N second 
sensed values is an average of K sensed values generated by 
the multidimensional sensing apparatus in Scanning one of 
the N second sub spaces K times, wherein K is a positive 
integer. The at least one second locked space in each of the at 
least one first locked space is determined by performing a 
second comparison operation on each group of the at least one 
group of second sensed data, wherein one embodiment of the 
second comparison operation uses a second reference value to 
compare with each of the N second sensed data, so that when 
the numerical value of one of the N second sensed data is 
greater than the second reference value, a corresponding one 
of the N second sub spaces is defined as the second locked 
space. Another embodiment of the second comparison opera 
tion compares each pair of two adjacent ones of the N second 
sensed data to find an extreme value, and designate one of the 
N Second Sub spaces that corresponds to the extreme value, as 
the second locked space, wherein the extreme value can be the 
maximum or the minimum among the N second sensed data. 
0.125. In step e, the set of output sensed data stands for an 
output table, which carries at least one characteristic data to 
indicate at least one object. To facilitate the understanding of 
the technology of the present invention, a space of two dimen 
sions is used for illustration. Please refer to FIG. 2(a)-2(d). 
which illustrate the application of the present inventions 
method for object location detection in a 4x4 two-dimension 
space. As illustrated in FIG. 2(a), there are two objects—each 
indicated by X- in the 4x4 two-dimension space. As illus 
trated in FIG. 2(b), the present invention configures the 4x4 
two-dimension space as 2x2 first Sub spaces for object detec 
tion and get a set of first sensed data; and uses “1” as the first 
reference value (not shown in the figure) to perform the first 
comparison operation to generate two first locked spaces. As 
illustrated in FIG. 2(c), the present invention then configures 
each of the two locked first space as 2x2 second subspaces for 
object detection and gets two groups of second sensed data; 
and uses “1” as the second reference value (not shown in the 
figure) to perform the second comparison operation to gen 
erate two second locked spaces. As illustrated in FIG. 2(d). 
the present invention combines two blocks of the set of first 
sensed data that correspond to the two first locked space, with 
the two groups of second sensed data to form a set of output 
sensed data. 

I0126. In another embodiment, the method for object loca 
tion detection as illustrated in FIG. 1 further includes the steps 
of: 



US 2013/01 38387 A1 

0127 using a threshold to perform a comparison proce 
dure on a set of the output sensed data to generate a charac 
teristic table, which has at least one characteristic data, and 
determine at least one space as the multidimensional space 
according to the at least one characteristic data; and 
0128 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, and the 
characteristic table. 
0129. Take the set of output sensed data in FIG. 2(d) as an 
example. With the threshold set at 3, “5” is the characteristic 
data. The multi dimensional space can therefore be deter 
mined according to the locations of “5” for example, take 
the blocks of 3x3 with “5” at center as the multidimensional 
space for next scan—to increase scan efficiency. 
0130. In still another embodiment, the method for object 
location detection as illustrated in FIG. 1 further includes the 
steps of: 
0131 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0132 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0.133 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0134 determining at least one space as the multidimen 
sional space according to the at least one first characteristic 
data and the at least one second characteristic data; and 
0135 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, the 
characteristic table, and the motion indication table. 
0.136 Besides, the generation of the motion indication 
table can also be done by the central processing unit to relieve 
the workload of the multidimensional sensing apparatus. 
0137 Please refer to FIG.3(a), which illustrates how the 
motion indication table of the present invention is generated 
by a subtraction operation on two consecutive ones of the 
characteristic tables according to a scenario. With the two 
thresholds set at -3 and 3, '-5') is determined as the first 
characteristic data, and “5” is determined as the second char 
acteristic data. The multi dimensional space can be deter 
mined by a predicted location generated by a combination of 
the location of “5” and a vector from “-5’ to “5” for 
example, take the blocks of 3x3 with the predicted location at 
center as the multi dimensional space for next scan to 
increase scan efficiency. 
0138 Please refer to FIG.3(b), which illustrates how the 
motion indication table of the present invention is generated 
by a subtraction operation on two consecutive ones of the 
characteristic tables according to another scenario. With two 
thresholds set at -3 and 3, '-5') is determined as the first 
characteristic data, and “5” is determined as the second char 
acteristic data. The present invention generates a vector origi 
nating from the center of two '-5's and ending at the center 
of two “5's, and the multidimensional spaces can be deter 
mined by two predicted locations generated by a combination 
of the locations of “5” and the vector. 
0139 Please refer to FIG.3(c), which illustrates how the 
motion indication table of the present invention is generated 
by a subtraction operation on two consecutive ones of the 
characteristic tables according to still another scenario. In 
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FIG.3(c), two “5's cancel each other in the subtraction opera 
tion. This effect implies that the motion indication table of the 
present invention is capable of removing static background 
sensed data, which correspond to noise or motionless points, 
and leaving only dynamic operation information. 
0140. To generate the predicted location more precisely, 
the present invention can further take the difference of two 
consecutive ones of the vectors into account. For example, 
given the present location of an object as (x, y), the vector at 
present as (2.0), and the vector in the previous scan as (1,0), 
the predicted location can be determined as (x,y)=(X, 
y)+(2,0)--(2,0)-(1,0). As a result, the method for object 
location detection as illustrated in FIG. 1 can further include 
the steps of: 
0141 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0.142 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0.143 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0144 determining a vector according to the at least one 
first characteristic data and the at least one second character 
istic data; 
0145 generating a difference vector according to two con 
secutive ones of the vectors; 
0146 generating at least one predicted location according 
to a combination of the at least one second characteristic data, 
the vector, and the difference vector; 
0147 determining at least one space as the multidimen 
sional space according to the at least one predicted location; 
and 
0.148 transmitting a set of output data to a central process 
ing unit, wherein the output data is selected from a group 
consisting of coordinate data, the output sensed data, the 
characteristic table, the motion indication table, and the dif 
ference vector. 
0149. In addition, the generation of the motion indication 
table and the difference vector can also be done by the central 
processing unit to relieve the workload of the multidimen 
Sional sensing apparatus. 
0150. Based on the foregoing methods, the present inven 
tion further proposes a system for object location detection. 
Please refer to FIG.4, which illustrates the block diagram of 
a system for object location detection according to a preferred 
embodiment of the present invention. As illustrated in FIG.4, 
the system has a multidimensional sensing apparatus 100 and 
a central processing unit 200, wherein the multidimensional 
sensing apparatus 100 has a multidimensional sensing mod 
ule 110, a driver unit 120, and a control unit 130. 
0151. The multidimensional sensing module 110 can be 
one selected from a group consisting of capacitive touch 
sensor module, optical image sensing module, radio image 
sensing module, acoustic wave sensing module, electromag 
netic sensing module, piezoelectrical sensing module, ther 
mal sensing module, signal interruption sensing module, 
Switch array type sensing module, and any combination 
thereof. 
0152 The driver unit 120 is coupled to the multidimen 
sional sensing module 110 for driving the multidimensional 
sensing module 110 to perform a multi dimensional scan. 
Please refer to FIG. 5, which illustrates the block diagram of 
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a preferred embodiment of the driver unit 120. As illustrated 
in FIG. 5, the driver unit 120 has an array configuring circuit 
121, an array configuration control circuit 122, and a signal 
conversion unit 123. 
0153. The array configuring circuit 121 is coupled to the 
multidimensional sensing module 110 to define a scan space 
for the multidimensional sensing module 110. 
0154 The array configuration control circuit 122, coupled 
between the array configuring circuit 121 and the control unit 
130, is used to control a connection configuration of the array 
configuring circuit 121 and a signal conversion operation of 
the control signal conversion unit 123. 
0155 The signal conversion unit 123, coupled between 
the array configuring circuit 121 and the control unit 130, is 
used to output the sensed values originating from the multi 
dimensional sensing module 110 under the control of the 
array configuration control circuit 122. 
0156 The control unit 130, coupled with the driver unit 
120, is used for executing a program to drive the multidimen 
sional module 110 via the driver unit 120, to implement a 
method for object location detection in a space, the method 
including the steps of 
0157 configuring the resolution of the multidimensional 
sensing module 110 to divide a multidimensional space into 
M first sub spaces, wherein M is a positive integer: 
0158 scanning the multidimensional space to generate M 

first sensed data, which correspond to M first sensed values 
generated by the multi dimensional sensing module 110 in 
scanning the M first Sub spaces; and performing a first com 
parison operation on the M first sensed data to locate at least 
one first locked space in the M first sub spaces, wherein each 
of the M first sensed values is an average of J sensed values 
generated by the multi dimensional sensing module 110 in 
scanning one of the M first Sub Spaces J times, wherein J is a 
positive integer, 
0159 configuring the resolution of the multidimensional 
sensing module 110 to divide each of the at least one first 
locked space into N second Sub Spaces, wherein N is a posi 
tive integer, 
0160 scanning each of the at least one first locked space to 
generate at least one group of second sensed data, each group 
of the at least one group of second sensed data including N 
data, which correspond to N second sensed values generated 
by the multidimensional sensing module 110 in Scanning the 
N second sub spaces in one of the at least one first locked 
space; and performing a second comparison operation on 
each group of the at least one group of second sensed data to 
locate at least one second locked space in each of the at least 
one first locked space, wherein each of the N second sensed 
values is an average of Ksensed values generated by the multi 
dimensional sensing module 110 in Scanning one of the N 
second Sub spaces K times, wherein K is a positive integer, 
and 
0161 combining at least one of the Mfirst sensed data that 
corresponds to the at least one first locked space, with the at 
least one group of second sensed data to form a set of output 
sensed data. 
0162. In one embodiment, the first comparison operation 
uses a first reference value to compare with each of the M first 
sensed data, so that when the numerical value of one of the M 
first sensed data is greater than the first reference value, a 
corresponding one of the 
0163 M first subspaces is defined as the first locked space: 
and the second comparison operation uses a second reference 
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value to compare with each of the N Second sensed data, so 
that when the numerical value of one of the N second sensed 
data is greater than the second reference value, a correspond 
ing one of the N second Sub spaces is defined as the second 
locked space. 
0164. In another embodiment, the first comparison opera 
tion compares each pair of two adjacent ones of the M first 
sensed data to find a first extreme value, and designate one of 
the M first sub spaces that corresponds to the first extreme 
value, as the first locked space, wherein the first extreme value 
can be the maximum or the minimum among the M first 
sensed data; and the second comparison operation compares 
each pair of two adjacent ones of the N second sensed data to 
find a second extreme value, and designate one of the N 
second Sub spaces that corresponds to the second extreme 
value, as the second locked space, wherein the second 
extreme value can be the maximum or the minimum among 
the N second sensed data. 
0.165. In another embodiment, the method for object loca 
tion detection in a space using the control unit 130 further 
includes the steps of: 
0166 using a threshold to perform a comparison proce 
dure on a set of the output sensed data to generate a charac 
teristic table, which has at least one characteristic data, and 
determine at least one space as the multidimensional space 
according to the at least one characteristic data; and 
0.167 transmitting a set of output data to the central pro 
cessing unit 200, wherein the output data is selected from a 
group consisting of coordinate data, the output sensed data, 
and the characteristic table. 
0.168. In another embodiment, the method for object loca 
tion detection in a space using the control unit 130 further 
includes the steps of: 
0169 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0170 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0171 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
0172 determining at least one space as the multidimen 
sional space according to the at least one first characteristic 
data and the at least one second characteristic data; and 
0173 transmitting a set of output data to the central pro 
cessing unit 200, wherein the output data is selected from a 
group consisting of coordinate data, the output sensed data, 
the characteristic table, and the motion indication table. 
0.174 Besides, the generation of the motion indication 
table can also be done by the central processing unit 200 to 
relieve the workload of the control unit 130. 
0.175. In still another embodiment, the method for object 
location detection in a space using the control unit 130 further 
includes the steps of: 
0176 using a threshold to perform a comparison proce 
dure on two sets of the output sensed data to generate two 
characteristic tables, each having at least one characteristic 
data; 
0177 performing a subtraction operation on the two char 
acteristic tables to generate a motion indication table; 
0.178 using two thresholds to perform a comparison pro 
cedure on the motion indication table to find at least one first 
characteristic data and at least one second characteristic data; 
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0179 determining a vector according to the at least one 
first characteristic data and the at least one second character 
istic data; 
0180 generating a difference vector according to two con 
secutive ones of the vectors; 
0181 generating at least one predicted location according 
to a combination of the at least one second characteristic data, 
the vector, and the difference vector; 
0182 determining at least one space as the multidimen 
sional space according to the at least one predicted location; 
and 
0183 transmitting a set of output data to the central pro 
cessing unit 200, wherein the output data is selected from a 
group consisting of coordinate data, the output sensed data, 
the characteristic table, the motion indication table, and the 
difference vector. 
0184. In addition, the generation of the motion indication 
table and the difference vector can also be done by the central 
processing unit 200 to relieve the workload of the control unit 
130. 
0185 FIG. 6 illustrates the block diagram of a preferred 
embodiment of the control unit 130. As illustrated in FIG. 6, 
the control unit 130 has a micro processing unit 131, a pro 
gram memory 132, and a register unit 133. 
0186 The micro processing unit 131, coupled with the 
driver unit, is used for executing the program. 
0187. The program memory 132, coupled to the micro 
processing unit, is used for storing the program. 
0188 The register unit 133, coupled to the micro process 
ing unit 131, is used for storing a plurality of the first sensed 
values, a plurality of the second sensed values, and a plurality 
of the output sensed data. 
0189 The present invention thus has the following advan 
tages due to its novel design: 
0.190) 1. The present invention is capable of configuring a 
multi dimensional sensing apparatus to get multiple sets of 
sensed data of different resolutions, and using the multi 
dimensional sensing apparatus to combine the multiple sets 
of sensed data of different resolutions to generate a set of 
output sensed data. 
0191) 2. The present invention is capable of using a multi 
dimensional sensing apparatus to perform an averaging 
operation on the multiple sets of sensed data to enhance the 
signal-to-noise ratio of the sensed data. 
0.192 3. The present invention is capable of using a multi 
dimensional sensing apparatus to perform a comparison pro 
cedure to convert a set of output sensed data into a character 
istic table, and perform a location prediction procedure to 
determine a scan space for next scan procedure according to 
the characteristic table. 
0193 4. The present invention is capable of using a multi 
dimensional sensing apparatus to perform a subtraction 
operation to convert two characteristic tables into a motion 
indication table and thereby remove static background sensed 
data, and perform a location prediction procedure to deter 
mine at least one scan space for next scan procedure. 
0194 In conclusion, the present invention's method and 
system for object location detection in a space is capable of 
efficiently detecting the location and moving trace of at least 
one object in a multi dimensional space. Therefore, the 
present invention possesses Superior advantages. 
(0195 While the invention has been described by way of 
example and in terms of preferred embodiments, it is to be 
understood that the invention is not limited thereto. To the 
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contrary, it is intended to cover various modifications and 
similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest 
interpretation so as to encompass all such modifications and 
similar arrangements and procedures. 
0196. In summation of the above description, the present 
invention herein enhances the performance than the conven 
tional structure and further complies with the patent applica 
tion requirements and is submitted to the Patent and Trade 
mark Office for review and granting of the commensurate 
patent rights. 
What is claimed is: 
1. A method for object location detection in a space, the 

method including the steps of 
configuring the resolution of a multidimensional sensing 

apparatus to divide a multi dimensional space into M 
first Sub Spaces, wherein M is a positive integer, 

using said multidimensional sensing apparatus to scan said 
multidimensional space to generate M first sensed data, 
which correspond to M first sensed values generated by 
said multi dimensional sensing apparatus in scanning 
said M first Sub Spaces; and performing a first compari 
Son operation on said M first sensed data to locate at least 
one first locked space in said M first Sub spaces; 

configuring the resolution of said multidimensional sens 
ing apparatus to divide each of said at least one first 
locked space into N second Sub spaces, wherein N is a 
positive integer, 

using said multi dimensional sensing apparatus to Scan 
each of said at least one first locked space to generate at 
least one group of second sensed data, each group of said 
at least one group of second sensed data including N data 
which correspond to N second sensed values generated 
by said multidimensional sensing apparatus in Scanning 
said N Second Sub spaces in one of said at least one first 
locked space; and performing a second comparison 
operation on each group of said at least one group of 
second sensed data to locate at least one second locked 
space in each of said at least one first locked space; and 

using said multidimensional sensing apparatus to combine 
at least one of said M first sensed data that corresponds 
to said at least one first locked space, with said at least 
one group of second sensed data to form a set of output 
sensed data. 

2. The method for object location detection in a space as 
claim 1, wherein said multidimensional sensing apparatus is 
one selected from a group consisting of capacitive touch 
sensor apparatus, optical image sensing apparatus, radio 
image sensing apparatus, acoustic wave sensing apparatus, 
electromagnetic sensing apparatus, piezoelectrical sensing 
apparatus, thermal sensing apparatus, signal interruption 
sensing apparatus, Switch array type sensing apparatus, and 
any combination thereof. 

3. The method for object location detection in a space as 
claim 1, wherein each of said M first sensed values is an 
average of J sensed values generated by said multi dimen 
sional sensing apparatus in Scanning one of said M first Sub 
spaces J times, wherein J is a positive integer, and each of said 
N Second sensed values is an average of K sensed values 
generated by said multi dimensional sensing apparatus in 
scanning one of said N second Sub Spaces K times, wherein K 
is a positive integer. 

4. The method for object location detection in a space as 
claim 1, wherein said first comparison operation uses a first 
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reference value to compare with each of said M first sensed 
data, so that when the numerical value of one of said M first 
sensed data is greater than said first reference value, a corre 
sponding one of said M first Sub spaces is defined as said first 
locked space; and said second comparison operation uses a 
second reference value to compare with each of said N second 
sensed data, so that when the numerical value of one of said N 
second sensed data is greater than said second reference 
value, a corresponding one of said N Second Sub Spaces is 
defined as said second locked space. 

5. The method for object location detection in a space as 
claim 1, wherein said first comparison operation compares 
each pair of two adjacent ones of said M first sensed data to 
find a first extreme value, and designate one of said M first sub 
spaces that corresponds to said first extreme value, as said first 
locked space, wherein said first extreme value is the maxi 
mum or the minimum among said M first sensed data; and 
said second comparison operation compares each pair of two 
adjacent ones of said N second sensed data to find a second 
extreme value, and designate one of said N second Sub spaces 
that corresponds to said second extreme value, as said second 
locked space, wherein said second extreme value is the maxi 
mum or the minimum among said N second sensed data. 

6. The method for object location detection in a space as 
claim 1, further comprising the steps of 

using a threshold to perform a comparison procedure on a 
set of said output sensed data to generate a characteristic 
table, which has at least one characteristic data, and 
determine at least one space as said multidimensional 
space according to said at least one characteristic data; 
and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, and 
said characteristic table. 

7. The method for object location detection in a space as 
claim 1, further comprising the steps of 

using a threshold to perform a comparison procedure on 
two sets of said output sensed data to generate two 
characteristic tables, each having at least one character 
istic data; 

performing a subtraction operation on said two character 
istic tables to generate a motion indication table; 

using two thresholds to perform a comparison procedure 
on said motion indication table to find at least one first 
characteristic data and at least one second characteristic 
data; 

determining at least one space as said multi dimensional 
space according to said at least one first characteristic 
data and said at least one second characteristic data; and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, said 
characteristic table, and said motion indication table. 

8. The method for object location detection in a space as 
claim 1, further comprising the steps of 

sing a threshold to perform a comparison procedure on two 
sets of said output sensed data to generate two charac 
teristic tables, each having at least one characteristic 
data; 

performing a subtraction operation on said two character 
istic tables to generate a motion indication table; 
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using two thresholds to perform a comparison procedure 
on said motion indication table to find at least one first 
characteristic data and at least one second characteristic 
data; 

determining a vector according to said at least one first 
characteristic data and said at least one second charac 
teristic data; 

generating a difference vector according to two consecu 
tive ones of said vectors; 

generating at least one predicted location according to a 
combination of said at least one second characteristic 
data, said vector, and said difference vector; 

determining at least one space as said multi dimensional 
space according to said at least one predicted location; 
and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, said 
characteristic table, said motion indication table, and 
said difference vector. 

9. A method for object location detection in a space, the 
method including the steps of 

configuring the resolution of a multidimensional sensing 
apparatus to divide a multi dimensional space into M 
first Sub Spaces, wherein M is a positive integer, 

using said multidimensional sensing apparatus to scan said 
multidimensional space to generate M first sensed data, 
which correspond to M first sensed values generated by 
said multi dimensional sensing apparatus in Scanning 
said M first Sub Spaces; and performing a first compari 
Son operation on said M first sensed data to locate at least 
one first locked space in said M first subspaces, wherein 
each of said M first sensed values is an average of J 
sensed values generated by said multidimensional sens 
ing apparatus in Scanning one of said M first Sub Spaces 
J times, wherein J is a positive integer, 

configuring the resolution of said multidimensional sens 
ing apparatus to divide each of said at least one first 
locked space into N second Sub spaces, wherein N is a 
positive integer, 

using said multi dimensional sensing apparatus to scan 
each of said at least one first locked space to generate at 
least one group of second sensed data, each group of said 
at least one group of second sensed data including N data 
which correspond to N second sensed values generated 
by said multidimensional sensing apparatus in Scanning 
said N Second Sub spaces in one of said at least one first 
locked space; and performing a second comparison 
operation on each group of said at least one group of 
second sensed data to locate at least one second locked 
space in each of said at least one first locked space, 
wherein each of said N Second sensed values is an aver 
age of K sensed values generated by said multidimen 
sional sensing apparatus in Scanning one of said N Sec 
ond Sub spaces K times, wherein K is a positive integer, 
and 

using said multidimensional sensing apparatus to combine 
at least one of said M first sensed data that corresponds 
to said at least one first locked space, with said at least 
one group of second sensed data to form a set of output 
sensed data. 

10. The method for object location detection in a space as 
claim 9, wherein said multidimensional sensing apparatus is 
one selected from a group consisting of capacitive touch 
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sensor apparatus, optical image sensing apparatus, radio 
image sensing apparatus, acoustic wave sensing apparatus, 
electromagnetic sensing apparatus, piezoelectrical sensing 
apparatus, thermal sensing apparatus, signal interruption 
sensing apparatus, Switch array type sensing apparatus, and 
any combination thereof. 

11. The method for object location detection in a space as 
claim 9, wherein said first comparison operation uses a first 
reference value to compare with each of said M first sensed 
data, so that when the numerical value of one of said M first 
sensed data is greater than said first reference value, a corre 
sponding one of said M first Sub spaces is defined as said first 
locked space; and said second comparison operation uses a 
second reference value to compare with each of said N second 
sensed data, so that when the numerical value of one of said N 
second sensed data is greater than said second reference 
value, a corresponding one of said N Second Sub Spaces is 
defined as said second locked space. 

12. The method for object location detection in a space as 
claim 9, wherein said first comparison operation compares 
each pair of two adjacent ones of said M first sensed data to 
find a first extreme value, and designate one of said M first sub 
spaces, which corresponds to said first extreme value, as said 
first locked space, wherein said first extreme value is the 
maximum or the minimum among said M first sensed data; 
and said second comparison operation compares each pair of 
two adjacent ones of said N second sensed data to find a 
second extreme value, and designate one of said N Second Sub 
spaces, which corresponds to said second extreme value, as 
said second locked space, wherein said second extreme value 
is the maximum or the minimum among said N second sensed 
data. 

13. The method for object location detection in a space as 
claim 9, further comprising the steps of: 

using a threshold to perform a comparison procedure on a 
set of said output sensed data to generate a characteristic 
table, which has at least one characteristic data, and 
determine at least one space as said multidimensional 
space according to said at least one characteristic data; 
and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, and 
said characteristic table. 

14. The method for object location detection in a space as 
claim 9, further comprising the steps of: 

using a threshold to perform a comparison procedure on 
two sets of said output sensed data to generate two 
characteristic tables, each having at least one character 
istic data; 

performing a subtraction operation on said two character 
istic tables to generate a motion indication table; 

using two thresholds to perform a comparison procedure 
on said motion indication table to find at least one first 
characteristic data and at least one second characteristic 
data; 

determining at least one space as said multi dimensional 
space according to said at least one first characteristic 
data and said at least one second characteristic data; and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, said 
characteristic table, and said motion indication table. 
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15. The method for object location detection in a space as 
claim 9, further comprising the steps of: 

using a threshold to perform a comparison procedure on 
two sets of said output sensed data to generate two 
characteristic tables, each having at least one character 
istic data; 

performing a subtraction operation on said two character 
istic tables to generate a motion indication table; 

using two thresholds to perform a comparison procedure 
on said motion indication table to find at least one first 
characteristic data and at least one second characteristic 
data; 

determining a vector according to said at least one first 
characteristic data and said at least one second charac 
teristic data; 

generating a difference vector according to two consecu 
tive ones of said vectors; 

generating at least one predicted location according to a 
combination of said at least one second characteristic 
data, said vector, and said difference vector; 

determining at least one space as said multi dimensional 
space according to said at least one predicted location; 
and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, said 
characteristic table, said motion indication table, and 
said difference vector. 

16. A system for object location detection in a space, the 
system comprising: 

a multidimensional sensing module: 
a driver unit, coupled with said multidimensional sensing 

module; and 
a control unit, coupled with said driver unit; 
wherein said control unit is used for executing a program to 

drive said multi dimensional sensing module via said 
driver unit, to implement a method for object location 
detection in a space, which includes the steps of: 

configuring the resolution of the multidimensional sensing 
module to divide a multidimensional space into M first 
Sub spaces, wherein M is a positive integer, 

scanning said multidimensional space to generate M first 
sensed data, which correspond to M first sensed values 
generated by said multidimensional sensing module in 
Scanning said M first Sub spaces; and performing a first 
comparison operation on said M first sensed data to 
locate at least one first locked space in said M first sub 
spaces, wherein each of said M first sensed values is an 
average of J sensed values generated by said multi 
dimensional sensing module in Scanning one of said M 
first Sub Spaces J times, wherein J is a positive integer, 

configuring the resolution of said multidimensional sens 
ing module to divide each of said at least one first locked 
space into N second Sub spaces, wherein N is a positive 
integer, 

scanning each of said at least one first locked space to 
generate at least one group of second sensed data, each 
group of said at least one group of second sensed data 
including N data, which correspond to N second sensed 
values generated by said multi dimensional sensing 
module in Scanning the N second Sub spaces in one of the 
at least one first locked space; and performing a second 
comparison operation on each group of said at least one 
group of second sensed data to locate at least one second 
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locked space in each of said at least one first locked 
space, wherein each of said N Second sensed values is an 
average of K sensed values generated by said multi 
dimensional sensing module in Scanning one of said N 
second Sub spaces K times, wherein K is a positive 
integer, and 

combining at least one of said M first sensed data that 
corresponds to said at least one first locked space, with 
said at least one group of second sensed data to form a set 
of output sensed data. 

17. The system for object location detection in a space as 
claim 16, wherein said multidimensional sensing module is 
one selected from a group consisting of capacitive touch 
sensor module, optical image sensing module, radio image 
sensing module, acoustic wave sensing module, electromag 
netic sensing module, piezoelectrical sensing module, ther 
mal sensing module, signal interruption sensing module, 
Switch array type sensing module, and any combination 
thereof. 

18. The system for object location detection in a space as 
claim 16, wherein said driver unit includes: 

an array configuring circuit, coupled with said multi 
dimensional sensing module: 

an array configuration control circuit, coupled between 
said array configuring circuit and said control unit; and 

a signal conversion unit, coupled between said array con 
figuring circuit and said control unit for outputting said 
first sensed value and said second sensed value. 

19. The system for object location detection in a space as 
claim 16, wherein said control unit comprises: 

a micro processing unit, coupled with said driver unit; 
a program memory, coupled with said micro processing 

unit; and 
a register unit, coupled with said micro processing unit for 

storing a plurality of said first sensed values, a plurality 
of said second sensed values, and a plurality of said 
output sensed data. 

20. The system for object location detection in a space as 
claim 16, wherein said first comparison operation uses a first 
reference value to compare with each of said M first sensed 
data, so that when the numerical value of one of said M first 
sensed data is greater than said first reference value, a corre 
sponding one of said M first Sub spaces is defined as said first 
locked space; and said second comparison operation uses a 
second reference value to compare with each of said N second 
sensed data, so that when the numerical value of one of said N 
second sensed data is greater than said second reference 
value, a corresponding one of said N Second Sub Spaces is 
defined as said second locked space. 

21. The system for object location detection in a space as 
claim 16, wherein said first comparison operation compares 
each pair of two adjacent ones of said M first sensed data to 
find a first extreme value, and designate one of said M first sub 
spaces that corresponds to said first extreme value, as said first 
locked space, wherein said first extreme value is the maxi 
mum or the minimum among said M first sensed data; and 
said second comparison operation compares each pair of two 
adjacent ones of said N second sensed data to find a second 
extreme value, and designate one of said N second Sub spaces 
that corresponds to said second extreme value, as said second 
locked space, wherein said second extreme value is the maxi 
mum or the minimum among said N second sensed data. 
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22. The system for object location detection in a space as 
claim 16, wherein said method for object location detection in 
a space further includes the steps of 

using a threshold to perform a comparison procedure on a 
set of said output sensed data to generate a characteristic 
table, which has at least one characteristic data, and 
determine at least one space as said multidimensional 
space according to said at least one characteristic data; 
and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, and 
said characteristic table. 

23. The system for object location detection in a space as 
claim 16, wherein said method for object location detection in 
a space further includes the steps of 

using a threshold to perform a comparison procedure on 
two sets of said output sensed data to generate two 
characteristic tables, each having at least one character 
istic data; 

performing a subtraction operation on said two character 
istic tables to generate a motion indication table; 

using two thresholds to perform a comparison procedure 
on said motion indication table to find at least one first 
characteristic data and at least one second characteristic 
data; 

determining at least one space as said multi dimensional 
space according to said at least one first characteristic 
data and said at least one second characteristic data; and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, said 
characteristic table, and said motion indication table. 

24. The system for object location detection in a space as 
claim 16, wherein said method for object location detection in 
a space further includes the steps of 

using a threshold to perform a comparison procedure on 
two sets of said output sensed data to generate two 
characteristic tables, each having at least one character 
istic data; 

performing a subtraction operation on said two character 
istic tables to generate a motion indication table; 

using two thresholds to perform a comparison procedure 
on said motion indication table to find at least one first 
characteristic data and at least one second characteristic 
data; 

determining a vector according to said at least one first 
characteristic data and said at least one second charac 
teristic data; 

generating a difference vector according to two consecu 
tive ones of said vectors; 

generating at least one predicted location according to a 
combination of said at least one second characteristic 
data, said vector, and said difference vector; 

determining at least one space as said multi dimensional 
space according to said at least one predicted location; 
and 

transmitting a set of output data to a central processing unit, 
wherein said output data is selected from a group con 
sisting of coordinate data, said output sensed data, said 
characteristic table, said motion indication table, and 
said difference vector. 
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