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KEY DETERMINATION METHOD FOR METAL KEY

BACKGROUND OF THE INVENTION

Technical Field

10001

The present invention relates to a key determination method for g matial key.

Background Art

100027

100031

10004

(G005]

The existing instrument Kevs available in the market are of silicone or membrane types,
wherain the silicone type of keys arg gradually eliminated due 1o the short service life
thereot. The membraneg keys are gasily damaqed, require a high cost of anti-static
reatment for kevboards that usse them, and have a decreassd inter-line insulation when

used in a humid environmaeant for a long tme, theraby resulting in poor reliability,

Fatents ONZU1610051767.6 and CN2U1e20077553.1 disclose a melal key, inwhich a
orocessad kay s recognized by sensing the displacement of the metlal key from an
aiecironic coll, wherein an nduction col 18 conneciad to an electncal parameter qigital
converter, and the electrical parameter digilal converter caliects the change in the
distance between a press key of the metal key and the induction coil, converts the
change into a digital signal, and then transmits the digital signal 1o a microprocesser tor
orocessing. However, neither a Key determination method nor a method of operating a
olurality of metal keys of a keyboard arg known in the prior arl reterences. in addition,

the current Key detenmination method cannot pe applied (0 such a metal kay.
SUMMARY

The opject of the prasent invention is {0 provide g Key determination method for a metal
kay Siming to overcomes the atorementionaed deticiencias i the prior art, in which
different tunctions are realized by analysing changss in values output by an slectrical

parameter convearter,

A key determination mathod tor a mstal key comprising: determining whether valuss
output by an electrical parameler convertsr on a matal key satisty muitiple levels of
thresholds. The key determination method further comprising ssetiing a press flag ot the
matal key according to multiple {eveis of thresholds when the values oulput by the

slectrical parameter converter on the metal key satisty multiple leveis of thraeshoids.
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in the present invention, initially the value of the press flag is set to §, and once the
oress Hag is sel, the value changes o 1 and vice versa. Muitiple levels of thresholds
are sel and a level division is camed oul on the values output by the slectrical
parameter converter. An actual vaiue oulput by the electrical parameter converler is
compared with ditferent thresholds, and then a press flag of the metal kay is set. By
means of the mulliple levels of thresholds, the samea metal key realizes ditferant

functions, and a user can Keep an operating mode of the metal key confidential.

Further, a correlation is sat petween the vaiues ocutput by the elactrical parameter
converter and the muitiple levels of threshoids. Multiple levels of thresholids correspond

to ditferent applications.

N the present invention, the values cuipul by the electrical parameler converter
corraspond 0 the multiple levels of thresholds on a one-to-one basis, and the
corrsigtion may be set according to actual needs of a user. The mullipie levels of
thresholds comprise thresholds, which are fixed valuss or values that are dynamically
set according 1o an output signal from a sensor. For exampie, the value cutput by the
alectrical parameter digital converter and ranging between O o 10 corresponds 10 a
first level of threshold, the value ranging detween 11 1o 20 corresponds 10 & second
level of threshold, and so on. Allernatively, the vaiue output by the electnical parameter
converier and ranging between (0 10 50 corresponds o a first level of threshold, the
vaiue ranging between 51 {0 100 corresponds o a second level of threshoeld, and so

SR

The thresholds may aiso be dynamically adjusted in combination with signais from
oiner sensors. For exampie, a sensor that senses environmental vidration can adjust
the threshold in combination with the strength of a vibration signal 1o meet more
application requirements of a user. For example, a sensor that is installed on a
vibrating device can betler recognize a man-made pressing operation by delecting the
anvironmental vibration {0 change a Key trigger ihreshold, without causing faise
triggerning. For example, the vibration caused by environment is at a fixed frequency,
while the man-made pressing operation is at a varyving frequency, and thus it can be
determined, according to the vaiues ouiput by the elecincal parameler converter,
whether the vibration is regular, and it so, it is considerad that the threshold trigger is
caused by the vibration due 0 the environment, and if not, it is considerad that the

vibration is caused by the man-made pressing operation.
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in addition, the meihod further comprises determining whether the press flag is (o be
sel when the meial Key instantaneously obltains a plurality of values output by the
siectrical parameter converter and all the plurality of values cutput by the slectrical
parameter convertier satisty the thresholds. Al this step, it is considerad that a plurality
of metal keys are pressed. Around the same time, a user ¢an set out to determine,
according 1o the numbers of pressed metal keys, whether the vibration is an extemal
interference such as an electromagnetic interterence oF a human-induced pressing
aperation. In case, the vibration is determinsad {© be a result of an external

interferences, no press flag is seat.

i1t a preferred way, the method further comprises a step of determining whether the
vaiues oulput by the electrical parametier converter satisty the thresholds upon

detecting that the press fiag of the metal Key 1s vaiid.

N the present invention, a press moda! is established according to the values actuaily
output by the slectrical parametsr converier, and it the press modeal is consistent with
the pre-set press modsl, it is determined that the press flag of the metal kevy is valid,

otherwise, the press flag thereot is nvalid,

in a preferred embodimant of the key determination method, the press flag is valid
when the press model of the metal key is consistent with 8 pre-ssat model. Alter His
detacted that the press flag of the metal key is valid, {18 determined whether the

values ouiput by the elsctrical paramster converter satisty thresholds.,

I an advantageous way, the method further comprises determining a duration tor
which the press flag of the metal key is set, The press tlag of the metal key is clsared
when the duration for which the press flag of the metal key is sel is greater than a pre-
set value, { must be noted that the duration that the press flag of the melal key is sstis

timed.

in g preterred way, the method further comprises upon releasing the melal Key,
determining whether a release fiaq s vailid according (o a press modsl, When the
release tlag is valid, the press fiag that was previously set is cleared. Similarly, a
second determination parameter refers {0 a plurality of continuous values obtained by

the eiscincal parameler converter.

Hraferably, upon releasing the metal kKey, the release flag is valid if the press mads! of
the melal key s consistent with the pre-set press mods!. A prass modai is established

according o the second determination parameters. it the press model is consistent with
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a pre-sef press model, it is delermined that the release fiag of the metal key is valid.
QGtherwise, the release flag thereot is invalid. When it is detecied that the release flag of

the metal key s valid, the sel flag is cleared.

{00171 Inthe present invention, within the duration that the press fiag of the metal Key is sef,
the influence of other operations on the pressead metal Key is avoided, 50 that the
gperation is high in accuracy, simpie, reliable, and fow i cost, I the duration that the

metal Koy is set exceasds the pre-set value, the press flag is forcibly cleared.

{00181 Mulliple levels of thresholds are sst according o the valuss culput by the electnical
parameter converter, and the respective levels of thresholds cormrrespond (o different
applications, so that the same metal key realizes difterent tunctions. For convaniencs
of use, a frequently used function may be set {0 be sasy o rgger, that is, the threshold
level is lower, and a tunction related {0 a special process is sat {o be difficult 1o tnigger.
that ig, the threshold level is higher. The mullipie levels of thresholds may be set
according to needs of ysears. By means of the muttiple levels of thresholds, exiermnal
personns! cannot recognize the speciic function of pressing, so that the aftect of

contidaentiality is achieved.

{00191 Further, the pre-sst press madel comprisas a mongatonically increasing maodsi, or &
stepwise rising model, o a ftter raising model. s aiso envisagead 1o provids a
combinad model of any two of the monotonically increasing model, the stepwisea rising
modeat, and the jtter raising modeal, Further, the pre-set press model 1S a compinad
made! of the monotonically increasing mode|, the stepwise rising maodsl, and the jitter

raising model.

U201 In the present invention, several prass modsais may be pre-sat for the metal Keys, and
the press models are mathematical models fitted from parameters such as multiple
continuous change trends of first determination parameters oblained by the electrical
parameter converter, 8.¢g., the length of a pressing duration, the speed of a pressing
action, and a change trend of a pressing torce, The tirst determination parametsr
raters (0 a plurality of continuous values gblained by the elsclrical parameter convertsr.
The press model can be dividad into shorl prass or ong press according o e length
of the press duration, quick press or slow press according to the spesd of pressing, or
gradually pressing foree-appiied prass or graduaily prassing force-decraased press
according to the change trend of a pressing force, of various different key press modesis
formed i any combination of the foregoing press modss. in addiion, a simple press

model may be used, for exampie: a monotonically increasing model: the values output
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oy the electrical parameler converler gradually increase at each sampiling time; a
stepwise rising modeal: the values oulput by the electnical parameter converier are
giternately Ncreasead, mamtained, increased, and maintained al each sampiing ime; a
fitler raising model: the vaiues ouiput Dy the electrical parameter converler are
aiternately increasad, decreasead, increasad, and decreased at each sampiing time; or
giher combined models with the values oulput by the clectrical parameter convertsr

changed.

{0021 I a preferred embodiment, the method comprises: pressing or releasing the metal key;
determining whether a press flag or release tlag of the melal key is valid according o a

oress model; when said release fHaq is valid, setling or clearning the press lag.

{00241 Preterably, the method comprisas: determining whsther valuss cutput by an slectrical
parameter converter on a metal key satisty muitiple levels of thresholds, and selting a

press fiag of the metal key,

00231 Further provided in the present invention is a melal kKey applying the key determination

method for a metal key hitherto descriped.

{00241 Further provided in the present inveniion is an electronic instrument applving the metai

Kay hitherto described.

{0251 Further provided in the present invention is a storage medium comprsing a stored
orogram, wherain the siored program, upon execution, contrals an apparatus
comprising the storage medium to pertorm the atorementioned kKey determination

mathod for the metal Key.

00201 In summary, according 1o the prasent invantion, on the basis of keaping a hardwars
sfructure of a metal key unchanged, different press models and differant thresholds are
sglacted and contigurad by means of a software, so that personalized choices are
provided for respective metal keys, which stfectively tacilitates different operators in
contiguring a mestal keyboard according o usage habits, thereby improving the
gperating afficiency. In addition, the setting of ditferent thresholds affectively protacts

the operation purposeas of the operators, thereby achieving the eftect of contidentiality.
BRIEF DESCRIPTION OF THE DEAWINGS
{00277 The accompanyving drawings, which are included (o provide a further understanding of

the present invention and are ncorporated in and constitule a part of the present

application, tlustrate embodiments of ihe present invention and, together with the
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daescription, serve to explain the principle of the present invention. in the

SCCOMPanying drawings:

{0028]
Q.1 shiows & terminal featuring metal keys
Fig. 2 shows a flowchart of selting a press flag in a key determination method
for a melal Key of the present invention.
Fig. 3 shows a tlowchart of clearnng a press fiag in the key determination

meihod for a metal kay of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

{00201 Fig. 1 shows a terminal 10 featuring matat keys 12 that utthizes inductive button
technique for captuning operator inputs. The surface of the terminal 10 tacing the
notionat operator is divided inte discernible regions 10 amrange the metal keys 12
according o their intended primary tunclions. Accordingly, the metal keys 12 that are
2armarkad 1o perform input unctions are arranged in the input region 13a. Those that
are designated for cursor control are arrangead in the navigational region 13b. The
meatal keys 12 that are used for controling and performing cpearations are grouped
together in the tunctional region 13¢. The metal keys 12 intended for trouble-shooting
and maintenance are arrangead in the diagnostic region 134, The terminal 10 also
features g dispiay unit 14 that cutputs sither a visual signal or a value or both. Terminal
10 is typically accompanied with & measuring device such as a bench scale used in
industrial environments. Hence, the terminal 10 and its metal keys 12 are made of
gurabie maternails such as stainiess steal in order 1o wilhstand harsh indusinal
snvironments besides aliowing frequent power wash routines for maintaining hygiens
standards. A Key determination method of the present invention 1s implementabie
through any metal keys 12 and realize the penetits of a terminal 10 having fewer Keys

yel capable of performing several tunclions {aking advaniage of the press models.

{0030 Fig. 2 shows a Howchart of setting a press flag in a key determination method tor &
metal Key of the present invention. Fig. 3 shows a tlowehart of clearning a press flag in

the Key delermination method for a metal key of the present invention.

{00311 The present embodiment will be explainad with particuiar reterence o tour meatal keys

A, B, C, and D arranged in the functional region 13¢ of the terminal 10, as shown in
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Fig. 1. 1 must be noled that the key determination method can de implemented
syccessiully on any metal Key 12 of the terminal 10, in an intlial state, when the melal

Keys A {0 D are not pressed, the press fiags of the metal keys Ao D are set io 0.

Referring 1o Fig.2, instep S101 it is determined whether a metal key 18 prasseaed. Hno

metal Key is pressed, the control returns 1o start and continues 1o wail.

i1 this slep, a vibration sensor ¢an be used 0 detect vibration, s as o delermine
whether a metal key is pressed. For example, it no metal key is pressad, an output
signal from the vibration sensor raturns O thereby contirming that noe matal key is
orassad. incase, a metal key is prassad, an cutput signal from the vibration sensor
changes due o pressure, thus detenmining vibration and contirming that a metal key

nas peen pressead.

nce the pressing of the metal Key A is registerad, step 104 involves first determining
a press modal of the metal key A according to a first determination parameter of the

metal Key A.

The first determination parameter here refers {0 g plurality of continuous values
obiained by the electrical parameter converter. Under ditterent pressing actions, the
distance between a press key of the metal key and an induction coil changes, so that
the first determination parameter changes, resuiling in different signal curves. A press
model 18 then determinad by pertorming dynamic analysis of the curves thus
generated. FOr exampie, parameters such as siope change, change rate, stc., are

determined by analysing he curves.

Pre-sel press models can be divided inlo several types such as short press or 1ong
Oress modsis according to the length of the press duration, guick press or slow press
models according 1o the speed of pressing, or gradually pressing force-applied press of
graduaily pressing force-decreased press models according o change trends of vaiues
output by the elecinical parameter converter, or various other Key press modeais formed
in any combination of the foregoing press styies. in addition, a simpie press modsi can
e used, for example: a monotonically increasing modsl in which, the values oulput by
ihe eiecincal parameter converter graduaily increase at each sampiing ime; or a
sfepwise rising madel in which, the vaiues culput by the elecincal parameter converter
arg alternately increased, mainiained, increasad, and maintained at each sampiing
fime; or a jter raising modal i which, the values output by the electrnical parametsr

comverter are alternately increased, decreased, increased, and decreased at each
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samphng time; or other compined modeais with he vaiues ouipul by he elecincal

parameter converter changed.

Step 2103 tirstly involves determining whathar a praess flag of the metal key A 18 valid.
i the press model of the metal kKey A is consisient with any of the pre-set press modsis,
then it s considered that the press flag of the metal key A s valid, Step 104 involves
determining whether the vaiue ouiput by the electnical paramelsr converter satistias at
least one of the levels of threshold. in step S105 the press flag of the metal Key A 18 set

te 1. The process then returns o step 2101 and repeats the steps hitherto daescribed.

i the praesent invantion, difterent applications are ssat according to difterent levels of
thresholds for implementing different functions. For exampie, a melal key s seit with 38
levels of threshoids, whersin i the value output by the slectrical parametar convertear
satisties the tirst lavel of threshold, it indicates resstting, and ths first lsvsl of threshoid
nas the minmum vaius, in the sames exampie, it the value oulput by the alectrical
parameter converter satisties the second level of threshold, i indicates weaighing, and
the second lsvel of threshold has g value greater than that of the firstlevel; and it the
vatlue output by the electrical parameter converier satisties the third level of threshoid, it
indicates cabibrating, and the third level of threshold has the maximum vaiue. From the
apove exampie, itis clear that various functions can be realized using the same metal
Key, so that external personne! cannol recognize the speacific function of a given

Oressing sivie, and therefore the effect of confidentiality 18 achieved.

The thresholds are also dynamically adjustiable in combination with signals from other
3ENS0rS. As an applicalion, a sensor that senses environmental vipration can adjust
the threshold in combination with the strength of a vibration signal 1o meet more
application requirements of a user. For example, a sensor that is installed on a
Vibraling device can betler recognize a human maucad pressing opearation by detecting
the environmental vibration {o change a key frigger threshold, without causing false
triggerning. in case, the vibration caused by environment is at a fixed frequency, while
the human induced pressing operation 18 at a varying frequency, and thus it can be
determined, according (o the vaiues ouipu by the elecincal parameler converter,
whether the vibration is regular, and it so, it is considerad that the threshold trigger is
caused by the vibration due {0 the environment, and if not, it is considerad that the
vibration is caused by (he human induced prassing operalion. In anoiher scenaric
where an instrumeant fitted with a metal key described in the instant invention is
subjecied 0 a jitter caused as a result of another object colliding with a surtace {desk

or work bench} on which the given instrument is placed. Urdinarily, the jitter thus
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introducead due 1o coliision can resuit in seting the metal Key. However, the proposed
meihod distinguishes the vibration resuiting from the coliision as accidental and
rreguiar, rather than a human induced pressing operation performed with an intent {o

sei the metal kev.

i addition, it a metal Key instantaneousiy obtaing a plurality of valuss output by the
alecinical paramster converter, and all the values satlisty the pre-set thresholds, #tis
considered that a plurality of metal keys are pressaed. At this instance, a user can set
aut 10 determine, according to the number of prassed metal keys, whether the vibration
thus recorded is a resuit of an external inlerference (such as an eleciromagnsiic
interference) or is a result of a genuine human-induced prassing operation. in case ihe

vibration is tound to be a result of an extermnal interference, no press fag is sel.

it the value output by the electrical paramester convertar does not satisty any level of

threshold in step S103, the process retums o step S101.

it the prass model of the metal key A 18 inconsistent with any of the pre-sef press
models in step 5103, it is determinad that the press flag of the metal key A s invalid,

and the process retumns (o step 5101 again.

similarty, the selting of press flags for the metal keys B, C, and D is delermined
according (o siteps 5102 to 5105,

i step 2104, the thresholds may also be dynamically adiusted in combination with
signals from other sensors. For exampie, a sensor that senses environmental vibration
can adjust the threshold in combination with the strength of a vibration signal to mest
more application requirements of a user. For example, a sensor that is installed on a
vibrating device can pelier recognize a human indueed praessing operation by
accounting for the environmental vibration and thereby changes a Key trigger threshoid

avoiding faise triggering.

in addition, in steps $S103 and $104, i a plurality of values ouiput by the electrical
parameter converter ars instantaneousiy obtained, and all the values satisty
thresholds, it is considerad that a plurality of metal keys are pressed. At this time, a
user can set out 1o determine, according o the number of pressed metal Keys, whether
the vibration is an exiemal interference (such as an slectromagnetic interfsrence)
instead of a human induced pressing operation. I the vibration s found ¢ be a result

af an exiemnal interferencs, no press fag is set.
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Reterring o Fig. 3, step 5201 18 about determining whether an operation is performed
for releasing a melal key. if no metal kay is released, the control retums 1o start and
wails for a suilable input value. In this slep, a sensor can be used to detect vibration,

30 as o delermine the release of a metal key.

After the metal key A s relegsed, the step S204 of delermining a prass model of the
metal Key A according to a second determination parametsr of the metal key is

nertormed trst.

Hare the second determination parametsr reters o a plurality of continuous valuas
optained by the slectrical parametsr converter, Under ditferent prassing actions, the
distance between a prass key of the metal key and an induction coif changes, s8¢ that
the second determination parametsr changes, resulling in different signal curves, and a
orass maods! s determined by dynamic analysis of the curves, 6.¢., siope change,

change rate, &ic.

Similarty, pre-sei press modsals can be divided info short press or iong press modeis
according 1o the length of the press duration; or quick press of siow press modeis
according 1o the speed of pressing; or gradually pressing force-apphied press or
gradually pressing force-decreased press models according to changse trends of vaiuss
autput by the electrical parameter converter; or various different key press models
formead in any combination of the foragoing press styles, in addition, the existing press
maoade! may be used, for exampie: a monotonically increasing modsi in which, the
vaiues output by the electrical paramster converter gradually increase at each
samping ime; a stepwisa nising model i which, the vaiues ouiput by the eleacirical
parameter converter are altemately increased, mamiained, increasead, and mainained
al sach sampling time; g piter raising mode! in which, the vaiues ouiput by the elacincal
parameter converter are allemately ncreased, decreasad, nereased, and decreasead at
aach sampling me; or other combinad modeals with the vaiues output by the slectrical

parameter converter changed.

otep S200 firstly invoelves determining whether a release flag of the mstal key A s
valid, If the press mode! of the metal key A is consistent with any of the pre-set press
models, then the mstal key A s considerad 1o be relaasaed and the releass flag thereot
is valid; and at this time, step S204 of clearing the press flag, Le., ssatling the value of
the press fiag to 4, s performed. In case i the press model of the metal key A S
inconsistent with any of the pre-set press models, the release flag of the metal key A s

ireated as invalid, and the process returns (o step S201.
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Similarty, steps S201 0 5204 are foliowed {or cleanng the press flags for the metal
keys B, C, and U.

in the present emboediment, a press Hag for an un-pressead metal kay is initially sat o 0,

and the press flag thereot indicates 1 after being seat, and vice versa.

i1 this emboediment, multiple levels of thresholds and functions corrasponding 1o
raspective levels of thrasholds can be set according 1o the vailues oulput by the
alactrical parameter convernear, 8o that one metal key realizes ditferent functions. For
convenience of use, a fregquently used funclion may be sat in a way so that it is sasy o
trigaer, that is, the threshold level s set fower, and on the gther hand g function related
10 & special process is saet 1o be ditficull to trigger, that is, the threshold level is sat
higher, The muitipls levels of thresholds may be set according 1o the neeads of the
users. By means of muitipie lsvals of threshoids, extemnal personneal cannot recognizs
the specilic funchon of a given pressing style, 3¢ that the effect of contidentiality is

achieved.

in a still further embodiment, the duration after a press flag of a metal key is set is
racorded.  the duration after a press tlag of a metal key is set is within the range of a
pre-sel valug, the metal Key 1s considerad 1o be pressed. in case {he guralion excesds

the pre-set value, the press flag of the metal key is toreibly clsared.

The pre-set vaillie may be sel by the end users as per their reguirement, and in the
orasent empodiment it is set o 5s. The working of the present method will now be
described in detail. Intlially, the melal Keys A 1o D remain in an un-pressed state. The
metal key B is released after an inifial pressing for a duration of 8s. The analysis

method s as follows.

According o steps S101 10 5100, the press flag of the metal Key Bis setio 1, and &t

this instance, ime recording degins.

Then, steps 2027 through 9204 are performed, and when the duration for which the

metal key B is set reaches a pre-set vaiue of &8, the press tlag thereot is forcibly

ciearad. Although the metal key B s not released, s considerad, in the Key
determination method, that a release tlag of the metal key B 18 valid, and the press Hag

of the metai key B is now set as O,

i another metal key such as Key O s pressed within 58 10 88 and the pressing styis

meets a threshold requirement, a press Hag for the exemplary metal key C 15 sef {0 1
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according to steps S101 o 5104, The key determination method proceeds (0 sieps

S0 through S204 {0 detect whelher the melal key O is released.

Cnce the duration for which the metal key B s pressed reaches s, the metal key B is
released, and the press #ag thereol will still be cleared according to steps 5201 1o
S204,

i this embodiment, the duration for which the metal key is set is timed, and it this
duration is greater than a pre-set vaiue, the set flaq is torcibly cleared according o the
Kay determination method. The pre-set value may be saf according to nesds of the
users. in addition, within the duration for which the metal key 18 set, the infivence of
other operations on the pressead metal Key 18 avaidad, s¢ that the operation s hgh in

accuracy, simpie, reliable, and iow in cost.

in a still further embodiment, by using the key determination method of the present
invention, on the basis of keeping a hardware structurse of a metal key unchanged,
ditfterent press modeis and diffterent thresholds can be sslected and contigured by
means of software, s¢ that persgnalized choices are provided for respective mestial
Keys, which etfectivaly tacilifates different operators in configuning a meial keyboard
according 1o usage habits, thereby improving the operating efficiency. in addition, the
aatting of ditferent threshoids etfectively protecis the opearation purpoeses of the

gperators, thereby achieving the effect of contidentiality.

1 another embodiment, a waighing instrument appiving one or more metal Keys
descriped above is provided. By configuring a refationship between different press
modeis and instrument operations, operators delerming the press modsal Corresponaing
to each press operation, and match the comesponding instrument function according ©
the method above, all operations of the weighing instrument can be performed with the
use of few metal Keys making the interface of the instrument simpile and attractive. In
the instant emboediment, a metal Key featuning a tare can also double as a button for

calibration simply by changing the press model.

From the description so tar of the key determination method, it can be clearly
understood Dy those skilled i the art that the present invention can pe impiemented by
means of software and necessary hardware platforms. Based on such undsrstanding,
the technical solutions of the pressnt invention, essentially or for a contribution part in
the prior art, can be embodied in the form of a software product, wherein the computer
soitware product may be stored in a storage medium, comprising but not imited 1o &

ROM/RAM (Read Only Memory/Random Access Memory), a magnestic disk, an optical
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disk, etc., and may comprise several instructions for causing one or more computer
devices (which may be a personal computer, a server, or a network device, or the like)
o perform the manner described i the various embodiments or in cerfain paris of the

embodiments of the present invention.

The kKey determination method of the present invention may be described in the
general contexd of a computer executable instruchion sxecuted by g computsr, for
axampie, a program module. Generally, the program module includes a program, an
abject, a component, a data structure, and the like that parform a particular task or
implement a particular abstract data type. The present invention may also be prachiced
i distribuied compuling environments in which the tasks are executed by remole
processing devices that are connecied via a comimunications network. in the
distribuied compuling environments, the program moduie may be iocatad in focal and

remote computer storage media that include a storage device.

it can be apparent {0 a person skilled in the art that varous modifications and vanatons

may be made to the exemplary embodiments of the present invention without departing

from the spirit and scope of the presaent nvention. Therefore, iHis intended that the

present invention covers the moditications and varigtions to the present invaention that

faill within the scope of the appended claims and the egquivalent technicat solutions

thereof.
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[0060]
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NPt region 13a
navigational region 13b
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diagnosic region 134
gispiay unit 14

metal keys relevantforkey A, B, €, & D

Jdetermination method
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A Key datermination method for a metal key, said key determination method comprising:
determuning whether vaiues ouiput by an electnical parameter convearter on a metai key
satisty multiple levels of thresholds (104}, and selling a press flag of the metal key (105)
according (o muitiple levels of thresholds when the values output by the slectrical parameter

converier on ihe metal key satisty the multiple levels of thresholds {(104).

The key determinatlion method of ¢laim 1, wherein a correlation hetwesn the valuss cutput
oy the electnical parameter digital converier and the muitiple levels of thresholds s set;

wheraein the multiple levels of thresholds correspond o different applications.

1The Key determination method as claimed in the preceding claims, wherein the mulliple
lavels of thrasholds comprises thrasholds, which are Tixed values, or values that are

dynamicaily set according to an oculput signal from a sensor.

1he key delermination method as claimed in the preceding claims, wherein the method
further comprises determining whether the press fiag is 1o be sl when the melal key
nstantaneousily obtaing a plurality of values oulput by the elecincal paramesier converter,
and the plurality of values cutput by the electrical parameter conwverter satisty the thresholids
as wall as the number of metal keys that obtain the values cutput by the slectrical

parameler converisr,.

1he Key determination method as claimed in the preceding claims, wherain the method
further compriseas: delermining whether ihe values ouiput by the elecincal paramesier
converter satisty the thresholds {104) upon detecting that the press Hlag of the melal Key is
valid {103).

The kKey datermination method as claimed in the preceding claims, wherein the method
turther comprises determining whether the press flag of the metal key is valid (103) by using
a press modeal {102); whereain the press flag is vahd (103} when the press model (102) of the

meial key 8 consistent with a pre-set press modet.

1he Key determination method as claimed in the preceding claims, wherain the method
further comprises determining a duration for which the press flag of the melal key is set, and
cleanng the press fiag (204) of the metal key when the duration for which the press fiag of

ine metal Kay is set is greater than a pre-set vaiue.
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1he Key determination method as claimed in the preceding claims, wherain the method
further comprises: upon releasing the metal Key (201}, determining whether a release fiag is
vahd (203) according (o a press model (204}, and when said release tiag is valid, clearing

(<04} the press tlag that was previously set.

The Key determination method as claimed in the preceding claims, wherein upon releasing
the metal key {201}, the release flag s valid (203} i the press modeal (202} of the metal Key

1S consistent with the pre-set press model,

{he key determination methoed as claimed in the preceding ciaims, wherein the pre-set

Oress modal comprisaes a monoctonically mnereasing maodst, or a stepwise rising moged, or a

itter raising moded, or a combined model of any two of the monotonically increasing maodsi,

the stepwisas nising model, and the jitter raising model, or a combinad mode! of the

moncionically increasing maodsi, the stepwisa nising model, and the jitler raising mogsi.

1The Key determination method as claimed in the preceding claims, wherein the methoed
COMPrises: pressing or releasing the metal key (101, 201} determining whether a press flag
or release flag of the metal kay is valid (103, 203} according 1o a prass modsl {104, 202);

when said release flag is valid {103, 203), sslling or clearnng the press flag {105, J04).

The key delermination method as claimed in the preceding claims, wherein the method
comprises: determining whether vaiues oulput by an elecincal parameler converter on a
metal key salisty muiltiple levels of thresholds (104}, and setling a press flag of the metal
Key {105).

A meatal kKey appiving the key determination method of one or more claims 1 o 12

. An electronic weaighing nstrument applyving the metal key of claim 13.

. A storage medium, comprising a siored program, wherein the stored program, upon

axaculion, controls an apparatus comprising the storage medium 1o periorm the Key

determination method for the metal key of one or more claims 1 o 12,
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