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(54) Calibration system and method thereof

(57) A calibration system and method are applied for
a card reader arranged in an automatic vending machine.
The card reader has a light emitting device and a light
receiver. The calibration system includes a controller and
calibration card which of surface has a stable reflection
for a light with certain wavelength. When the automatic
vending machine is set to calibration mode and the cal-
ibration card is input into the automatic vending machine,
an electrical signal provided by the controller is used for
adjusting the intensity of the light with certain wavelength
generated by the light-emitting device. If the intensity of
the light received by the light receiver matches a light
intensity standard value, then a lookup table is updated
based on the electrical signal and the calibration is finish,
otherwise, electrical signal will be adjusted repeatedly
until the intensity of the light received by the light receiver
matches the light intensity standard value.
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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention is related to a calibration
system and method thereof, and particularly, to a cali-
bration system and method applied for a card reader ar-
ranged in an automatic vending machine.

(b) Description of the Prior Art:

[0002] People today have accepted those convenienc-
es brought by the popular application of induction cards.
For example, with a credit card or a cash card, one does
not need to carry too many cashes with him and still buy
something in a store or in front of an automatic vending
machine as long as where a card reader is provided by
using the deposit amount or credit allowance as regis-
tered with the card. A card reader usually read out data
signals on the card optically to process identification. A
light-emitting device in the card reader emits beams,
which in turn reflected from the card to be received by a
light-receiving device in the card reader; and then the
optical signals received are given data identification for
the card. To achieve the optimal card identification rate,
the intensity of the optical signals to be received by the
light receiving device must be maintained at certain
standard value to facilitate the process of the rear-end
data identification procedure.
[0003] Whereas most of the automatic vending ma-
chines are provided in outdoors, severe weather condi-
tions make it difficult for the intensity of optical signals
received by the receiving device in the machine to main-
tain at a standard value, thus to affect accuracy of data
identification. The card reader installed in the automatic
vending machine is prevented from further calibration af-
ter ex-factory, or the calibration is made feasible only by
removing the entire card reader causing much inconven-
ience.

SUMMARY OF THE INVENTION

[0004] The primary purpose of the present invention
is to provide a calibration system and method to make
easier in the calibration of a card reader installed in an
automatic vending machine.
[0005] To achieve the purpose, the present invention
provides a calibration system adaptable to a card reader
installed in an automatic vending machine. The card
reader contains a light-emitting device and a light-receiv-
ing device. The calibration system includes a calibration
card, a control unit, a storage unit, and a process unit.
The surface of the calibration card gives a stable reflec-
tion rate to certain wavelength. The control unit provides
an electric signal to control the intensity of the light with
certain wavelength emitted from the light- emitting de-

vice. The storage unit stores a lookup table registered
with one or a plurality of light intensity standard value and
a numeric value corresponding to the electric signal of
the standard value of the light intensity. Wherein, when
the automatic vending machine is set in a calibration
mode and the calibration card is inputted to the automatic
vending machine, the control unit adjusts electric signal
to change the intensity of the light with certain wavelength
emitted from the light-emitting device. The light-receiving
device receives the light reflected from the card while the
comparison unit compares the intensity of the light re-
ceived by the receiving-device; if the intensity matches
the light intensity standard value, the lookup table is up-
dated according to the electric signal.
[0006] Furthermore, the present invention discloses a
calibration method adaptable to a card reader installed
in an automatic vending machine. The card reader is dis-
posed with a light-emitting device and a light-receiving
device. The calibration method includes (a) Set up the
automatic vending machine in a calibration status; (b)
Input a calibration card to the automatic vending ma-
chine. The surface of the calibration card gives stable
reflection rate to a light with certain wavelength; (c) An
electric signal is provided to adjust the intensity of the
light with certain wavelength emitted from the light-emit-
ting device; (d) Estimate the intensity of the light reflected
from the card as received by the light-receiving device
and judge whether that intensity matches a standard val-
ue of light intensity. If yes, go to step (e); if not step (c)
is executed; and (e) a lookup table registered with the
corresponding relation between the light intensity stand-
ard value and the electric signal is updated based on the
electric signal.
[0007] Accordingly, the calibration system and the
method of the present invention provides the following
advantages:

(1) The system and its method executes calibration
without having to removing the card reader from the
automatic vending machine thus to promote conven-
ience of calibration; and
(2) The system and its method are not affected by
the ambient light and are adaptable to automatic
vending machines erected in various types of envi-
ronment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a schematic view showing a calibration sys-
tem of the present invention;
Fig. 2 is a flow chart showing steps of a calibration
method of the present invention; and
Fig. 3 is a flow chart showing a preferred embodiment
of steps of the calibration system of the present in-
vention.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] Referring to Fig. 1 for a schematic view of a
calibration system of the present invention, the calibra-
tion system 1 including a calibration card 10, a control
unit 11, a storage unit 12 and a process unit 16 calibrates
a card reader 14 installed in an automatic vending ma-
chine 13. The card reader 14 contains a light-emitting
device 141 and a light-receiving device 142. When the
automatic vending machine 13 is set in its normal oper-
ation mode and a card is inputted, the light-emitting de-
vice 141 emits a light with certain wavelength to be re-
flected by the card to the light-receiving device 142. The
card is identified based on the optical signal received by
the light-receiving device 142. To achieve the optimal
card identification rate, an intensity of the optical signal
received by the receiving-device 142 must be maintained
at certain standard value to facilitate the rear-end data
identification procedure. The light-emitting device 141
surrenders to the control by the control unit 11. The con-
trol unit 11 provides an electric signal to control the in-
tensity of a light 143 with certain wavelength emitted by
the light-emitting device. The storage unit 12 stores data
of a lookup table 122 registered with one or a plurality of
a standard value 121 of light intensity and a numeric value
123 of the electric signal corresponding to the standard
value 121 of the light intensity. Therefore, when the au-
tomatic vending machine 13 is set in its normal operation
mode and a card is inputted, the control unit 11 produces
an electric signal 15 to control the light-emitting device
141 for maintaining the intensity of the optical signal re-
ceived by the light receiving-device at the value equal to
the standard value 121 of the light intensity registered
with the lookup table 122.
[0010] When the light-emitting device 141 or the light-
receiving device 142 suffers hardware fatigue or failure
due to long-time operation or exposure to external envi-
ronment and the intensity of the optical signal received
by the light-receiving device 142 fails to maintain at the
standard value 121, the automatic vending machine 13
must be set up in a calibration mode for the calibration
system 1 to perform calibration. Whereas the surface of
the calibration card 10 provides a stable reflection rate
to a light with certain wavelength, the intensity of the op-
tical signal received by the light-receiving device 142 in
the course of calibration is not affected by the ambient
light so to promote calibration accuracy. The control unit
11 adjusts the electric signal 15 to change the intensity
of the light with certain wavelength as emitted by the light-
emitting device 141. The light receiving-device 142 re-
ceives the light reflected from the calibration card 10 and
the process unit 16 compares the intensity of the light
received by the light-receiving device 142 with the stand-
ard value 121 of light intensity. If the intensity of light
received matches the standard value 121 of light inten-
sity, the process unit 16 updates the lookup table 121
based on the electric signal 15 by changing the numeric

value 123 of the electric signal 121 corresponding to the
standard value 121 of light intensity registered with the
lookup table 121 to that of the current electric signal 15.
[0011] Now referring to Fig. 2 for a flow chart of steps
of the calibration method of the present invention, the
calibration method applicable to the calibration system 1
as illustrated in Fig. 1 includes:

Step 20: Set the automatic vending machine 13 in
the calibration mode;
Step 21: Input the calibration card 10 to the automatic
vending machine 13, and the surface of the calibra-
tion card gives a stable reflection rate to the light with
certain wavelength;
Step 22: Provide the electric signal 15 to adjust the
intensity of the light with certain wavelength as emit-
ted from the light-emitting device 141;
Step 23: Estimate the intensity of light reflected from
the calibration card 10 and received by the light-re-
ceiving device 142, and judge whether the intensity
of light matches the standard value 121 of the light
intensity; if yes, go to Step 24; if not, execute Step
22; and
Step 24: Based on the electric signal 15, the lookup
table 122 registered with the standard value 121 of
light intensity and the numeric value of the electric
signal 15 corresponding to the standard value 121
of light intensity is updated.

[0012] Fig. 3 shows a flow chart of steps executed in
a preferred embodiment of the calibration method of the
present invention. This method is applicable to the cali-
bration system 1 illustrated in Fig. 1 and the lookup table
122 is registered with multiple standard values 121 of
light intensity and multiple numeric values 123 of electric
signals corresponding to those standard values 121 of
light intensity. As illustrated, the calibration method in-
cludes:

Step 30: set the automatic vending machine 13 in
the calibration mode;
Step 31: Input the calibration card 10 to the automatic
vending machine 13, and the surface of the calibra-
tion card gives a stable reflection rate to the light with
certain wavelength;
Step 32: Select from the lookup table 122 a standard
value 121 that is not yet calibrated;
Step 33: Initiate the light-emitting device to such that
the intensity of the light with certain wavelength emit-
ted from the light-emitting device 141 is at the lowest
grade;
Step 34: Estimate the intensity of light reflected from
the calibration card 10 and received by the light-re-
ceiving device 142, and judge whether the intensity
of light matches the standard value 121 of the light
intensity; if not, go to Step 35; if yes, execute Step 36;
Step 35: Adjust the electric signal 15 to promote the
intensity of the light with certain wavelength as emit-
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ted from the light-emitting device 141 and execute
Step 34;
Step 36: Change the numeric value 123 of the se-
lected electric signal corresponding to the standard
value of light intensity registered in the lookup table
122 to the numeric value of the current electric signal
15;
Step 37: Judge if each of all the standard values 121
of light intensity registered with the lookup table 122
has been calibrated; if not, go to Step 32; if yes, this
flow is ended.

[0013] It is to be noted that the preferred embodiments
disclosed in the specification and the accompanying
drawings are not limiting the present invention; and that
any construction, installation, or characteristics that is
same or similar to that of the present invention should
fall within the scope of the purposes and claims of the
present invention.

Claims

1. A calibration system applied to a card reader in-
stalled in an automatic vending machine; the card
reader containing a light-emitting device and a light-
receiving device; the calibration system including a
calibration card with a surface giving stable reflection
rate to a light with certain wavelength; a process unit;
a control unit providing an electric signal to control
the intensity of a light with certain wavelength as
emitted from the light-emitting device; and a storage
unit storing data of a lookup table registered with one
or a plurality of standard value of light intensity and
numeric value of an electric signal corresponding to
the standard value of light intensity; the automatic
vending machine being set in a calibration mode; the
calibration card being inputted to the automatic vend-
ing machine; the control unit adjusting the electric
signal to change the intensity of light with certain
wavelength as emitted from the light-emitting device;
the light-receiving device receiving the light reflected
from the calibration card; the process unit comparing
the standard value of light intensity and that of the
light received by the light-receiving device; and the
process unit updating the lookup table based on the
electric signal if the intensity of the light received
matches the standard value.

2. A calibration method applied to a card reader in-
stalled in an automatic vending machine; the card
reader containing a light-emitting device and a light-
receiving device; the calibration method including:

(a) Set the automatic vending machine in the
calibration mode
(b) Input the calibration card to the automatic
vending machine, and the surface of the calibra-

tion card gives a stable reflection rate to the light
with certain wavelength;
(c) Provide the electric signal to adjust the inten-
sity of the light with certain wavelength as emit-
ted from the light-emitting device;
(d) Estimate the intensity of light reflected from
the calibration card and received by the light-
receiving device, and judge whether the inten-
sity of light matches the standard value of the
light intensity; if yes, go to Step (e); if not, exe-
cute Step (c); and
(e) Based on the electric signal, the lookup table
registered with the standard value of light inten-
sity and the numeric value of the electric signal
corresponding to the standard value of light in-
tensity is updated
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