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CONFI DENTI AL PATENT CLAIM Electronic Sit Up Station | Intr
conplete sit-up exercise enconpasses three distinct notions.
| yi ng back position (herein called M) where the back of the body shoul d
fully conme in contact with the floorboard or platformas shown in figure
1. Figure 1 - showing notion 1 (M) Second is the upward notion (herein
called M) where the body lifts upward |eaving away fromthe platform as
shown in Figure 2. Figure 2 - 1 i M2) Third is the forward
stretching (M3), this final mf%ﬂ@mbﬁéﬂ sit-up cycle by touching
hi s bended knee with his el bow. Figure 3 - showing notion 3 (M3) This
docunent is intended only for the application of patent right. It contains
confi damtte al and/or privileged information. Unauthorized use, di B8g®sure,
di stribution or copying of the contents in this docunent is prohibited.
CONFI DENTINtrodus§ienNGnber : | P2004. 12SUE- Patent Cl ai m Page 1 of 8 2 Detection
Al gorithm - General Description A full sit-up cycle enconpasses the
conplete action of ML through M3. To

2 Detection Algorithm — General Description 2
2.1 M1 Motion Detection Algorithm 3
2.2 M2M3 Motion Detection Algorithm 5
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detect ML" notion, an array of optic sensors is |lined-up by the
platformto cover the general |ength of the human body as sh
4. The nunber of sensors depends on the desired resolutio
hi gher the nunber of sensors, the higher the resolution i fhyueince
better precision). 1In addition, an ultrasonic sensor is p
front-end to detect M2 and MB notion in concert wwth the optic sensors.
First, the algorithmautomatically collects the profile (nunber of sensors

activation) of the body at notPATENT CLAM where his body is first lie
down on the platformas sho 1 H also Fig 6). Mdtion Mo is
explicitly defined as the iﬁ??tg?"lﬁ%g{tﬂ&o#@i@n at rest prior to his
first attenpt, with the back of his head touches the platform Foll ow ng

the notdon of M Inttoduetigmithm al so captures the nth profiles of
subsequent noti ons of PMI"m PM2" t,, and PM3" m Col | ectively the said

al.gori thm Co”p“t d 89:5’9 r‘?{g&ib%%sg %é st ot.&%‘s gthusniﬂ | on
(i.e PRMWL, PRIVZ f‘ep“-r%g% ues o o e gl\/h 1
are then used t oM bagiPqsitiondherein ¢le chﬂt 5%&‘3% 58?% Utkﬁﬁ"" )
subsequent si t - ugoBdh gontesiwith thloorborkor plytfqrm agghamxin figures).de Vi ew
Optic Sensors Figure 4 - showi ng position of optic sensor array and

ultrasoni c sensor 'A successful t>yp cycle is defined as the shoul der

bl ade nust fully touches the floor a Oonsgvfw t MB" the upper
body shoul d stretches for it hNQi s el bow touch| ng (bended) AND
si mul taneously with a valid-M-mti+ofi=where-t e vack -~ of--t-he~body is

"sufficiently' cleared fromthe platform
Figure 1 - showing motion 1 (M1)

Second is the upward motion (herein called M2) where the body lifts upward
leaving away from the platform as shown in Figure 2.

Figure 2 - showing motion 2 (M2)

Third is the forward stretching (M3), this final motion completes the sit-up cycle
by touching his bended knee with his elbow.

Figure 3 - showing motion 3 (M3)

This document is intended only for the application of patent right. It contains confidential and/or privileged information.
Unauthorized use, disclosure, distribution or copying of the contents in this document is prohibited.

CONFIDENTIAL
Doc Number: IP2004.12SUE-Patent Claim Page 1 of 8



This docunent is intended only for the application of patent ri
contains confidential and/or privileged information. Unauth
di scl osure, distribution or copying of the contents in this
prohi bi t ed. CONFI DENTI AL Doc Nunber: | P2004. 12SUE- Pat ent

|t
use,
is

M2 of 8

2.1 ML Detection Al gorithm For illustration purpose, say -up 30
optic sensors by the side of the platformidentified fromSl to S30.
Different body's length will activate different nunber of sensors. The ML

detecti2n al gori DetectiohyAkyorithis -~ Generdldestriptionors activated at MO
position and takes into account that at MO, his head nust touch the

platformas sho Figure 5. |f at I\/Il detec faa9€RSOrs
activated conpry\geh"ﬁ]fs' FW%& fiomegdsse ?895'Ip e(g? g‘z"i‘;’gg f\m"@géusgg w3¥s
activated). And deteshd.Jeotion ansarsqyae aptig sensgreisdmedup by, dhe F'H@ qfetf‘%r ence
pr ofile (RPM) i platfetmtto cadd thegensral lengthf theohumambody as shawn indfigwe 4« 25nm
500 mm  Stri ct fneSRAMEr BY seridys aopEieWinthe esirgd Afsblutioh. AM the Dighdrathe
gﬁéﬁ lhgs bgr vglr Ieg;‘ﬁgwb’ép af‘,sérﬂ',%rs\é’ gﬂséjﬁi Rér tﬁg Masoiutionat ls%ﬁtﬂeﬁ% %btté("pre&?ibh \VI‘MS i
head touches flogﬁ'ag‘? %%‘F‘Hﬁﬂ“ﬁ&@%’#s ?l%geci#ﬁﬁ? ﬁ L'xu t&?&ge |nrfdsﬂ8 ’
account that it iMROUSRIREERASIMITINERRIRESRFOTRi d not touch the platform at
subsequent ML notion(s) - that nmeans the algorithmnust still validate

that ML" as a sucires sthal algorithmHautongticallys callectsdthet pedfile énuroivest ofnsensorsie

(et call this vactatiod) SCHEBodyast intdtiofl Zers 1@y wieré Bl bl is first lie down
on the platform as shown in Figure 1 (see also Fig 6). Motion Mo is explicitly
defined as the initial position taken at rest prior to his first attempt, with the
back of his head touches the platform. Following the motion of My, the
algorithm also captures the n™ profiles of subsequent motions of PM1,s,
Phﬂ2nm and PM3gp.

Collectively the said algorithm computes the prevailing reference profiles (FR)
of each motion (i.e PRm1, PRm2, PRus). The values of PR up to the preceding
motion (M.1) are then used to set the threshold to count or validate whether
the subsequent sit-up cycle (PM1,+ PM2, + PM3,.) is successful’

Slde Vlew Optic Sensors

Figure 4 - showing position of optic sensor array and ultrasonic sensor

1A successful sit-up cycle is defined as the shoulder blade must fully touches the floor
at M1,. Consecutively at M3, the upper body should stretches forward with his elbow
touching knee (bended) AND simultaneously with a valid M2, motion where the back
of the body is ‘sufficiently’ cleared from the platform.
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to RPML. This val ue can be used to set the stringent level (i.e
Medi um or Easy). Therefore the sinple Count fornulae for M
as follow TRUEM" = PML. > (RPML - dFML) where TRUEM " i
PML" is successfully validated where PML" = the profile v NJumMTOt i On
at ML, Ah where RPML = the reference profile value of MO
di scount factor set as (CT/100) X RPML where CT is the constant val ue set
between 10 to 30 (typical) This docunent is intended only for the
application of patent right. It contains confidential and/or privileged

i nformepiqon. Un ‘I@été@ﬁthAI%éi'ﬁhmsure, di stribution or copying of the
contents in this docunent 1s prohibited. CONFI DENTI AL Doc Nunber:

| P2004. 12SUE- Pat ent _Cl ai m Page 3 of 8 In vjew_of the dynam of , b
posture during ek MUPHRIOS: PHROSRSAYE F'?e,‘*“éo 3&&9@%?5? $ (5’3’3% Sife ﬁﬁ% c
adj ust ment of dFplatform identified fremrSetot930n Differertbody's dength will astiyaje diffiggent
capture the prevauhibegobs@isage The Mt déteblignaighrithm simplyloelledtathe pumshardif ng
{V%g_\%alﬁgtel 8][‘ EO fseﬁéﬁggabﬂ‘vat@d attm,hﬁdé‘uttolh éi?célttbgéh iﬁfot %gm?ﬂdﬁmfg5higihegd Mlﬁ) :
%{m : 0] I vide by 6. The
comput ed dCF5 \%f@/ |d§ﬁ6@egéla#§mﬁiy§3m caP’I E}é%rg[rlsgect the dF constant and set
the threshold for wvalidating PML5+,. Hence the formula for dCEM is
defined as fol | ovf atddtasletection:-the nurpker efgensprs\actiypted comprisapiSS thrpugh
prevail i ng aver ag@25v(al total of 2PNptip sensdrsactivated)p Anddfieach sénsomis spacednt” - 1) .
25mm apart, then the reference profile (RPw) is set to 500 because 21
sensors has a distant of 20 x 25mm = 500 mm.

Strictly speaking, any subsequent n™ profile (PM1,.,) that matches or greater
than the value of RPy; - that particular M1, motions should be validated as
‘successful’.

Head
touches fully

o S VTR T e Ty SRR T R SR S e T e R AT R P SR

Figure 5 - showing head touches floor at My motion

However the algorithm must take into account that it is acceptable if the head
did not touch the platform at subsequent M1 motion(s) — that means the
algorithm must still validate that M1, as a successful one. Having considered
that, a constant value (let call this value, discount factor dF) should be applied
to RPy. This value can be used to set the stringent level (i.e Hard, Medium or
Easy). Therefore the simple Count formulae for M1 can be defined as follow:

TRUEMM = PM1n 2 (RPM1 - dFM1)

where TRUEy,is set to 1 if PM1, is successfully validated
where PM1,, = the profile value of M1 motion at M1,

where RPy; = the reference profiie value of M1,

where dFy. = discount factor set as (CT/100) X RPy;

where CT is the constant value set between 10 to 30 (typical)
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© Taki ng into account of the above dCF, the sinple Count fornul ae

now
revised as follow. TRUEMLn = PMLn > (RPML- dCFML) Therefor final
COUNT formula of ML detection is: TRUEMn = PML, z [ RPML- PML AVG) ]

RPML Thi s docunent is intended only for the application of
contains confidential and/or privileged information. Unau ed use,
di scl osure, distribution or copying of the contents in this docunent is
prohi bi ted. CONFI DENTI AL Doc Nunber: | P2004. 12SUE- Patent C ai m Page 4 of 8
2.2 M2MB Detection AlgorithmPrior to the initial notion (that nean at M),
a default value is set as a starting threshold for RPM2 and RPM3. The

T U O e

i|lustration pur |5‘8§%Ssa§’a amie &« JuFWéﬂ“t 32" s é’UF‘Fﬂ
RPMR at Mo is seldEh issrivathby gaptare thevripvailing aWY ue (ZMdaae) P 1BTHHE RST
and MBMEAN. DTFI RSt prezediabiMrbd madient he known physi cal di stant neasured
between L3 and L1 (the first activated sensor nearest to L3) as shown in
Fig 6. The posi t I e%m*a% lﬁh%ﬁdh bt Nﬂdwhev@hﬁ@\'@ 'eSMQQf e dalaé drhe
arithnmetic nean t m N)( gab &t%ldaa
popul ati on dat a. %' h Y rE“ = e 5t *MBO
the actual def atYFl‘Je\)&Pﬁ%" B?rdmﬂm;cq"y cogechthe:

validating PM1s.4. Hence the formula for dCFw is "defined as follow:-

dCFM1 = ‘dFM1 X PM1QL\VG,
RPw

Where PM1,avc = the prevailing average value of PM up to the last preceding M1
motion (M1,,.4).

Taking into account of the above dCF, the simple Count formulae is now
revised as follow:-

TRUEMi, = PM1,2 (RPwi — dCFwm)

Therefore the final COUNT formula of M1 detection is:-

TRUEui, = PM1,2 [RPy — (dFEw X PM1 QAVG)]
RPw1
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Fig 6 - showng first activated sensor at Mo At M"+,, as the body lifting
away fromthe platformthe nunber of activated sensors wll gressively
decrease to a mininmumvalue (MM n) - at the point where tk& per body
fully cleared the platformas shown in Figure 7. For exa ‘( uMZM n,
t he nunber of sensors remained activated conprises of S5 Wi
total of 4 sensors activated), then the value of PM"+, is set to '75
because 4 sensors has a distant of 3 x 25mm = 75 nm This docunent is
i né/ended onl?/ for the application of patent right. It contains confidential
and/ or §m vil ege D'§fé My?? zed use, disclosure, distribution
or copylfnzg of thy%y? en scﬁ:nibn (gcufrpent I's prohibited. CONFI DENTI AL
Doc Nunber: |1P2004. 12SUE-Patent Cl aim Page 5 of 8 At the sane instant, as
the body lifts f&rnpakatthetinitialmationdthat meadras o). aiafavibvalue is Set 76 AHadEdt he
di stant (DTM n) ltrreskoia farRARGNDRAR. Thealefaultvalud guRBw:1s thet arithipetic maan
stretch of I\/Bn+1vamteI@mPM2em2,hEA.® mhtu)msaawlmscam Sbé<ﬂe&ve flofMan sizable r each

a_mi ni mum val ue. 40 e AL ARG aBGY &17s, 1@AARe PIVG"
s set to' 1032'. S%FVF? I %ﬁ § y fu clear from
pl atform Fi gure ad V%H@Q&Bﬁff s\§ e of PMZn+ and PM3" +1 t hat

mat ches or are | esser
The default value of RPys is the sum of DTrRrst @nd M3umean: DTeRsT is defined

as the known physical distant measured between L3 and L1 (the first activated
sensor nearest to L3) as shown in Fig 8. The position of L3 is physically fixed.
M3uean is defined as the arithmetic mean value of (DTggrst - DTmin) Over a
sizeable historical population data.

Assuming DTgrst = 1000 mm and M3yeany = 53. Hence at M3, the actual
default value of RPyzis set to ‘1053’

L3 L1
1‘4 DTfirst i

Ultrasonic Wave

R Hl

Side View ;
First activated sensor Optic Sensor Arrays

Fig 6 — showing first activated sensor at M,

At M2,.4, as the body lifting away from the platform the number of activated
sensors will progressively decrease to a minimum value (M2w) - at the point
where the upper body fully cleared the platform as shown in Figure 7. For
example if at M2y, the number of sensors remained activated comprises of
S5 through S8 (a total of 4 sensors activated), then the value of PM2,., is set
to ‘75’ because 4 sensors has a distant of 3 x 26mm =75 mm.
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than the values of RPM2 and RPMB respectively, the so attenpted M & M3
notion should be validated as 'successful'. Therefore the siigs

Count fornulae is defined as foll ow. TRUEM2n = PM2n <_ RPw e TRUEMZn
is set to 1 if PM2n is successfully validated where PM2n hiNvumM €
value of M2 notion at M2Mh where RPM2 = the reference pro a ue at Mo
AND TRUEMBn = PMBn <_ RPN13 where TRUEM3n is set to 1 if PM3" is
successfully validated where PM3" = the profile value of M3 notion at MWh

where RPMB = theatether eafe wigint,| @sVibeUdody M0 forvard, dtheu tiiisohies sérisonded
only for the app%cfg%és%lf eB&re8 thd ant Ibﬁ'm..ﬁ%\ﬁéél‘?ﬁ%ﬁ' 19288 ispbwa e/ or

byt ng ot t he e BRUS? At hE TRRISTRID MRS "§°q*°ﬁ%¥n"%bé’{"§3'bq’%&+ “"{'*O%bsé Doc

copying of the c
Nunber : 1 P2004. 123uEWhfRae TMUNMUPLYRIS o‘?” %ramngvrapssssaw

constant val ue oM haneamM3.dgseliio #0325 i ntroduced for user to set t he
stringent level (i.e Hard, Mediumor Easy). Therefore the sinple conbined
M2&MB Count fornul ae can betéreV| sed ag fol | ow TRUEnQ,,ff,,,Sn = [PMR" <_
(RP,,,,z + dFM2)] AND [ PMB" :S—(RPw—+>dFw)] where dFM2 = di scount factor set
as (CTM2/100) X RPM? wher, M2 is the¢ constant val ue set between 10 to 50
(typical) where dFMB = diMbunt factor set as (CT/100) X RPM3 where CTM3 is

the constant val ue set befw e[},ﬁ%ﬂmm‘mym cal )

Side View Ontic Se
Upper Body fully ptic Sensors
clear from platform

Figure 7

Strictly speaking, any value of PM2,.; and PM3,., that matches or are lesser
than the values of RPy, and RPy; respectively, the so attempted M2 & M3
motion should be validated as ‘successful”.

Therefore the simple M2&M3 Count formulae is defined as follow:

TRUEW, = PM2,< RPy,

where TRUE,,is set to 1 if PM2, is successfully validated
where PM2, = the profile value of M2 motion at M2,
where RPy, = the reference profile value at M2,

AND

TRUEw:;, = PM3,SRPw

where TRUE3, is set to 1 if PM3,, is successfully validated
where PM3,, = the profile value of M3 motion at M3,
where RPy; = the reference profile value at M3,
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I'n view of the dynam sm of body posture during executing of M
notions, it is necessary to allow dynam ¢ adj ustnent of dFMZ FMB. A
dynam c correction factor (dCF) is derived by capture the [
average value (M2PAVG and MBPAVG) up to the precedi ng not Miium and
MB"_1. For exanple, at the fifth notion of M2, nth =5 (i.e y the M2PAVG
Is set to the Sumof (M0 to M25) divide by 6. The updated dCF value is
used to dynamcally correct the dF constant and set the threshold for

val i dating PM5gimildiyrasan Mie afconstahtvaide dffiscount factos dF dd intraducgdrfivuser dF

|)o(r eR::?%a/ d:\/ﬁgGwV\her e 1dRE\Ha sth Lit9e@l (&P eMHIUMEr B4 a!Jﬁeﬂéﬂ)ré Qrt\éh l’fnple
resul t ant Count Fgﬁhmgﬁé"'% @guhmﬂ?@%ggﬂbgg&gé# UEIVZn = I?Jl\/rzn <_

(RPLe + dCFMZ) OELLLespaadJ_ngJ_)g_Uw_LpnaJ—ngx—LgpmaJ—a—Lep—W—i—s-—as
follow m] TRU_,, PWPn VG s d t is

i nt ended only for ﬁwmwa%ﬁdftppaféﬁw)}f\ﬂﬂt A% SC‘EH“"& ﬁﬁ:c'“égﬁf i denti al
and/ or pr| Vi | eged i nf orpati-on- Unaut-horized—use—diset u-e—eai-s+¥i buti on

or copying of the contents in this docunent is prohibited. CONFI DENTI AL
Page 7 of 8 Doc wNamtaEy; = HiR200FadFSebasReT MoK RPm , R

where CTys. is the constant value set between 10 to 50 (typical)

where dF 3 = discount factor set as (CT/100) X RPuy3
where CTys is the constant value set between 10 to 30 (typical)

In view of the dynamism of body posture during executing of M2 and M3
motions, it is necessary to allow dynamic adjustment of dFw and dFys. A
dynamic correction factor (dCF) is derived by capture the prevailing average
value (M2,ave and M3,avs) up to the preceding motion of M2,.; and M3,.1.

For example, at the fifth motion of M2, n" =5 (i.e M25), the M2,avs is set to the
Sum_of (M2, to M2;) divide by 6. The updated dCF value is used to
dynamically correct the dF constant and set the threshold for validating
PM2s.,. Hence the formula of dCFw; is as follow:-

dCFy, = dFw X RPw
M2pAVG

Where M2,y = value of the prevailing average up to the preceding M2,,.; motion.

Taking into account of the above dCF, the resuitant Count formulae for M2 is
revised as follow:-

TRUEw: = PM2, S (RPy + dCFw)

Correspondingly, the final Count formula for M2 is as follow:

TRUEy,, = PM2, < [RPw: + (dFme X RPy2)]
M2pAVG

This document is intended only for the application of patent right. It contains confidential and/or privileged information.
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Simlarly taking into account of the above dCF, the resultant
formulae for M3 is also revised as follow TRUEMB" = PMB" 5
Correspondingly, the final Count formula for MB is as follq TRUEMB1
= PMB" <_ [RPM3+ (dF X RP MBPAVG EXAMPLE: To successfully
count the 6'h sit-up cycle the follow ng VALIDATI ON nust e:

TRUEM (6) = PMI6 >_ [RPM - (dF , X ML vG] RPM AND TRUEnR2(6) = PM26 5
[RPM2 + (dFwW2 X RP w)] M2PAVG AND TRUENB(6) = PMB6 <_ [ RPw+ (dFW X RP
MBpAvc COUNTsitup TRUEML(6) + TRUEMZ2(6) + TRUEMB(6) _ 1 This docunment is

i ntended only fokihifiydaihd Md heddbupt oAb @bBbve HOR the résurant Gbutt férfrtiiaedent i al

and/ or privileged | r 1rized use, disclosure, distribution
or I\Wé %eé_rﬁa&s }elgﬁeg ﬁy?&(@w

or copying of th cont I's docunent is prohibited. Doc Nunber:

| P2004. 12SUE- Pat ent —Cl-ai m CONEL DENT-AL Page-8 qgf 8
TRUEMz, = PM3, < (RPys+ dCFyws)

Correspondingly, the final Count formula for M3 is as follow:

TRUEm:, = PM3, € [RPys + (dFws X RPuws)]
M3pAVG

EXAMPLE:

To successfully validate and count the 6" sit-up cycle the following
VALIDATION must be true: -

TRUEM1(5) = PM1s 2 [RPw-— (dFM1 X M1EI_\VG,]
RPm1
AND
TRUEMme = PM2; < [RPy+ (dme RPw)]
M2pave
AND
TRUEm36) = PM3s < [RPys + (dFws X RPyis)]
M3pave

COUNTsnup = TRUEm © t TRUEMz(s) + TRUEMa(s) =1
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