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7) ABSTRACT

A sensor apparatus includes a portable electronic device and
a sensor unit. The portable electronic device includes a signal
processing unit, a transmitting unit, a receiving unit and an
outputting unit. The sensor unit is adapted to electrically
connecting with the portable electronic device by a USB
interface. The sensor unit is adapted for sensing a physical
and/or chemical parameter of a target object and generating a
digital signal. The signal processing unit is capable of receiv-
ing the digital signal via the USB interface and then transmit-
ting the digital signal to the transmitting unit. The transmit-
ting unit transmits the digital signal to a server. The server
processes the digital signal for obtaining a result. The receiv-
ing unit is capable of receiving the result from the server. The
outputting unit is electrically connected with the receiving
unit and adapted to output the result.
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SENSOR APPARATUS AND SENSOR SYSTEM
USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This applicationis a continuation in part application
of U.S. patent application Ser. No. 12/775,518 filed on May 7,
2010, which claims the foreign priority of Taiwanese patent
application 099104639 filed on Feb. 12, 2010.

FIELD OF THE INVENTION

[0002] The present invention relates to a sensor apparatus,
and more particularly to a sensor apparatus and a sensor
system using the sensor apparatus with a detachable and
interchangeable sensor unit.

BACKGROUND OF THE INVENTION

[0003] A conventional portable sensor apparatus generally
includes a sensor unit, a display unit and a signal processing
unit. The sensor unit has a sensor probe and is for measuring
or monitoring physical and chemical parameters of a target
object. The signal processing unit is configured to process
signals obtained from the sensor unit and sometimes, to ana-
lyze and to store the resulted data. The display unit has a
display screen and is for displaying results of the sensing
process. During the measuring process, the user can visualize
acquired data displayed on screen.

[0004] However, a portable sensor apparatus usually has
the sensor unit, the processing unit, and the display unit
integrally built, i.e., different types of the sensor units are
coupled with different types of processing units and display
units respectively, which are not interchangeable. The func-
tion ofa portable sensor apparatus is hence limited by the type
of sensor probes attached, which results in limited applica-
tions of a single sensor apparatus. When multiple analyses are
involved, such as chemical compositions of both liquid
samples and gas samples, different portable sensor appara-
tuses are usually required, which inevitably increases cost
and reduces mobility, and hence results in inconvenience for
users.

SUMMARY OF THE INVENTION

[0005] Accordingly, the present invention is directed to a
sensor apparatus with a detachable and interchangeable sen-
sor unit that can be detached from and installed onto a por-
table electronic device, which can be used to measure or
detect different physical and/or chemical parameters conve-
niently.

[0006] The present invention provides a sensor apparatus,
which includes a portable electronic device and a sensor unit.
The portable electronic device includes a processing unit, a
transmitting unit, a receiving unit and an outputting unit. The
sensor unit is adapted to electrically connecting with the
portable electronic device by a USB interface. The sensor unit
is adapted for measuring and monitoring a physical and/or
chemical parameter of a target object and generating a digital
signal. The signal processing unit is capable of receiving the
digital signal via the USB interface and then transmitting the
digital signal to the transmitting unit. The transmitting unit
transmits the digital signal to a server. The receiving unit is
capable of receiving a result obtained by the server which is
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for processing the digital signal. The outputting unit is elec-
trically connected with the receiving unit and adapted to
output the result.

[0007] Thepresentinvention also provides a sensor system,
which includes a sensor unit, a server and a portable elec-
tronic device. The sensor unit is adapted for measuring and
monitoring a physical and/or chemical parameters of a target
object and generating a digital signal. The portable electronic
device is adapted to electrically connecting with sensing unit
by a USB interface. The portable electronic device includes a
signal processing unit, a transmitting unit, a receiving unit
and an outputting unit. The signal processing unit is capable
of receiving the digital signal via the USB interface and then
transmitting the digital signal to the transmitting unit. The
transmitting unit delivers the digital signal to the server. The
server processes the digital signal to obtain a result and trans-
mits the result to the receiving unit. The outputting unit is
electrically connected with the receiving unit and adapted to
output the result.

[0008] In above sensor apparatus or sensor system, the
sensor unit is detachably assembled with the portable elec-
tronic device. Therefore, if the some different physical and/or
chemical datum need be measured, only one portable elec-
tronic device and some different sensing units should be
carried. As such, volume, weight and cost of the various
components that should be carried can be reduced, and thus
the sensor system can be used conveniently.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above objects and advantages of the present
invention will become more readily apparent to those ordi-
narily skilled in the art after reviewing the following detailed
description and accompanying drawings, in which:

[0010] FIG. 11is a schematic diagram of a sensor system in
accordance with a first embodiment of the present invention.
[0011] FIG. 21s a schematic diagram of a sensor apparatus
consisting of a portable electronic device and a sensor unit in
the sensor system of FIG. 1.

[0012] FIG. 3 is a schematic diagram of a sensor system in
accordance with a second embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0013] The present invention will now be described more
specifically with reference to the following embodiments. It
is to be noted that the following descriptions of preferred
embodiments of this invention are presented herein for pur-
pose of illustration and description only. It is not intended to
be exhaustive or to be limited to the precise form disclosed.
[0014] FIG. 11is a schematic diagram of a sensor system in
accordance with a first embodiment of the present invention.
FIG. 2 is aschematic diagram of a sensor apparatus consisting
of a portable electronic device and a sensor unit in the sensor
system of FIG. 1. Referring to FIG. 1, the sensor system 100
includes a sensor unit 120, a server 130 and a portable elec-
tronic device 140. The sensor unit 120 is used for measuring
and monitoring physical and/or chemical parameters of a
target object (not shown) and generating a digital signal. The
portable electronic device 140 can be coupled with the dif-
ferent sensor units 120 and transmit the digital signal to the
server 130. The server 130 can process the digital signal to
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obtain a result and transmit the result back to the portable
electronic device 140. Finally, the portable electronic device
140 can output the result.

[0015] Referring to FIG. 2, the sensor unit 120 and the
portable electronic device 140 can electrically connect with
each other to form a sensor apparatus by a universal series bus
(USB) interface. The USB interface includes a USB plug 121
and a USB port 141. In the embodiment, the USB plug 121 is
disposed on the sensor unit 120, and the USB port 141 is
disposed on the portable electronic device 140.

[0016] The USB plug 121 on the sensor unit 120 can be
plugged in the USB port 141 on the portable electronic device
140, so that the sensor unit 120 can electrically connect to the
portable electronic device 140, and the digital data can be
transmitted between the sensor unit 120 and the portable
electronic device 140.

[0017] The sensor unit 120 further includes a sensor probe
122 and an analog digital converter 123. The sensor probe 122
1s used for measuring a physical and/or chemical parameter of
atarget object to generate an analog signal. The analog signal
can be a micro-voltage signal or a micro-current signal. The
micro-voltage signal or the micro-current signal can be con-
verted into the digital signal by the analog digital converter
123.

[0018] In details, the target object can be liquid, gas or
solid, such as human body fluid. Types of the sensor unit 120
and the physical and/or chemical parameters measured by the
sensor unit 120 would be various according to the different
sensor probes 122. In the embodiment, the sensor unit 120 can
be a blood glucose sensor, an ion sensor, a lipid sensor, a urea
nitrogen sensor or other biological sensors for the body fluid.
The sensor unit 120 can also be an optical sensor, such as a
refractometer or a blood oxygen sensor. However, the present
invention is not limited herein. Corresponding to the type of
the sensor unit 120, the physical and/or chemical data can
relate to blood glucose concentration, blood glucose level,
lipid content, ion content in body fluid, blood oxygen content
or urea nitrogen content or other biological parameters of the
body fluid.

[0019] In the embodiment, the portable electronic device
140 can be a mobile phone, which includes a signal process-
ing unit 142, a transmitting unit 143, a receiving unit 144 and
an outputting unit 145. The processing unit 142 is electrically
connected with the sensing unit 120 to receive the digital
signal via the USB port 141 and the USB plug 121 and then
transmit the digital signal to the transmitting unit 143. The
transmitting unit 143 transmits the digital signal to the server
130. The server 130 processes the digital signal to obtain a
result and then transmits the result back to the receiving unit
144. The result can include a physical and/or chemical param-
eter of the target object. The outputting unit 145 is electrically
connected with the receiving unit 144 to output the result.
[0020] In details, the transmitting unit 143 transmits the
digital signal to the server 130 by a network 150. The network
150 can be internet or intranet. Transmission mode of the
network 150 can be wireless transmission or cable transmis-
sion. The wireless transmission can include GPRS, WIFI, 3G,
WIMAX or LTE. The cable transmission can be achieved by
using RJ45 cables or telephone lines. In the embodiment, the
server 130 can also transmit the result back to the receiving
unit 144 by the network 150. The outputting unit 145 can be
a display device and the result is displayed by the outputting
device 145 accordingly. Particularly, the result can further
include a result response message, an advertising message or
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medical resource information except for the physical and/or
chemical parameter of the target object. The result response
message can be some advices corresponding to the physical
and/or chemical parameter. For example, if the target object is
blood glucose and the blood glucose level is high, the result
response message can include description of the high blood
glucose, a list of drugs or health products for regulating blood
glucose, and the present invention is not limited herein. The
advertising message can be some information related to the
physical and/or chemical parameter that is provided for ref-
erence, and the present invention is not limited herein.

[0021] In the embodiment, the sensor unit 120 can be
assembled with the portable electronic device 140 detachably
and interchangeably. Therefore, in the sensor system 100, if
the some different physical and/or chemical datum need be
measured, only one portable electronic device 140 and some
different sensor units 120 should be carried. As such, volume
and weight of the various components that should be carried
can be reduced, and thus the sensing system 100 can be used
conveniently.

[0022] Furthermore, only one portable electronic device
140 and some different sensor units 120 should be carried
while some different physical and/or chemical datum are
measured by the sensing system 100, therefore cost for buy-
ing different electronic devices can be reduced, and thus the
cost of sensing work can be reduced.

[0023] In addition, because the all digital signals can be
transmitted to the server 130 to process, the structures of the
sensor apparatus including the sensor unit 120 and the por-
table electronic device 140 can be simplified. Therefore, the
cost of the sensor apparatus can be reduced. The all digital
signals are processed by the server 130, therefore processing
programs or other application programs can be easily updated
in the server 130, and thus the application range of the sensor
apparatus can be further expanded.

[0024] FIG. 3 is a schematic diagram of a sensor system in
accordance with a second embodiment of the present inven-
tion. Referring to FIG. 3, the difference between the sensor
system 200 of the second embodiment and the sensor system
100 of the first embodiment lies in a portable electronic
device 240 with a storage unit 246. In the embodiment, a
sensor unit 220 includes a sensor probe 222 and an analog
digital converter 223. The sensor probe 222 is used for mea-
suring a physical and/or chemical data of a target object to
generate an analog signal. The analog signal can be a micro-
voltage signal or a micro-current signal. The micro-voltage
signal or the micro-current signal can be converted into a
digital signal by the analog digital converter 223. The por-
table electronic device 240 further includes the storage unit
246 electrically connected with a signal processing unit 242
and used to store the digital signal. The storage unit 246 can
be electrically connected with a transmitting unit 243, so that
the stored digital signal can be transmitted to a server 230 to
process by the transmitting unit 243 while needed.

[0025] As mentioned above, each of the embodiments of
the present invention at least has one of the following advan-
tages or other advantages.

[0026] First, the sensor unit is detachably and interchange-
ably assembled with the portable electronic device. There-
fore, if the some different physical and/or chemical datum
need be measured, only one portable electronic device and
some different sensor units should be carried. As such, vol-
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ume and weight of the various components that should be
carried can be reduced, and thus the sensing system can be
used conveniently.

[0027] Second, only one portable electronic device and
some different sensor units should be carried while some
different physical and/or chemical datum are measured by the
sensor system, therefore cost for buying different electronic
devices can be reduced, and thus the cost of sensing work can
be reduced.

[0028] Third, because the all digital signal can be transmit-
ted to the server to process, the structures of the sensor appa-
ratus consisting of the sensing unit and the portable electronic
device can be simplified. Therefore, the cost of the sensor
apparatus can be reduced. The all digital signals are processed
by the server, therefore processing programs or other appli-
cation programs can be easily updated in the server, and thus
the application range of the sensor apparatus can be further
expanded.

[0029] While the invention has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the inven-
tion needs not be limited to the disclosed embodiment. On the
contrary, it is intended to cover various modifications and
similar arrangements included within the spirit and scope of
the appended claims which are to be accorded with the broad-
est interpretation so as to encompass all such modifications
and similar structures.

What is claimed is:

1. A sensor apparatus, comprising:

a portable electronic device including a signal processing
unit, a transmitting unit, a receiving unit and an output-
ting unit; and

a sensor unit adapted to electrically connecting with the
portable electronic device by a USB interface, the sens-
ing unit adapted for measuring a physical and/or chemi-
cal parameter of a target object and generating a digital
signal, wherein the signal processing unit being capable
of receiving the digital signal via the USB interface and
then transmitting the digital signal to the transmitting
unit, the transmitting unit transmitting the digital signal
to a server, the server processing the digital signal for
obtaining a result, the receiving unit be capable of
receiving the result obtained from the server, and the
outputting unit being electrically connected with the
receiving unit and adapted to output the result.
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2. The sensor apparatus according to claim 1, wherein the
transmitting unit transmits the digital signal to the server by a
network.

3. The sensor apparatus according to claim 1, wherein the
result comprises a result response message or an advertising
message.

4. The sensor apparatus according to claim 1, wherein the
portable electronic device is a mobile phone.

5. The sensor apparatus according to claim 1, wherein the
portable electronic device further comprises a storage unit
electrically connected with the processing unit and adapted to
store the digital signal.

6. A sensor system, comprising:

a sensor unit adapted for sensing a physical and/or chemi-

cal data of a target object and generating a digital signal,

a server; and

a portable electronic device adapted to electrically con-

necting with sensor unit by a USB interface, the portable
electronic device including a processing unit, a transmit-
ting unit, a receiving unit and an outputting unit, the
processing unit being capable of receiving the digital
signal via the USB interface and then transmitting the
digital signal to the transmitting unit, the transmitting
unit transmitting the digital signal to the server, the
server processing the digital signal to obtain a result and
transmitting the result to the receiving unit, and the
outputting unit being electrically connected with the
receiving unit and adapted to output the result.

7. The sensor system according to claim 6, wherein the
transmitting unit transmits the digital signal to the server by a
network.

8. The sensor system according to claim 6, wherein the
result comprises a result response message or an advertising
message.

9. The sensor system according to claim 6, wherein the
portable electronic device is a mobile phone.

10. The sensor system according to claim 6, wherein the
portable electronic device further comprises a storage unit
electrically connected with the processing unit and adapted to
store the digital signal.

11. The sensor system according to claim 6, wherein the
target object is human body fluid.

12. The sensor system according to claim 6, wherein the
physical and/or chemical data corresponds to blood glucose
concentration, blood glucose level, lipid content, ion content
in body fluid, blood oxygen content or urea nitrogen content.
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