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that boty ar DeteetiomAlgorithum s'Géheray Description at M, And
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21 A full chin-up cycle encompasses the complete action of M1 through M2. To
detect both M1, and M2, motions, a matrix of optic sensors are arranged by
the side of the chin up bar as shown in Figure 3. The number of sensors
depends on the desired resolution. (i.e the higher the number of sensors, the
higher the resolution it is and hence better precision).

2,2 At motion zero (i.e My), as shown in Figure 3, the algorithm automatically
collects 2 profiles (a) number of sensor activated and (b) the level activation.
Motion M, is explicitly defined as the starting position taken at rest prior to his
initial attempt, at this position his arm is fully extended (straighten) and leg
fully cleared from fioor level.

2.3 Following motion My, as shown in Fig 4 (i.e . M1,., and M2,.,), the algorithm
captures the n™ profiles of subsequent motions and set as PM1,,y,, and PM2,,.

2.4 Collectively the algorithm computes the prevailing reference profiles (PR) of
each motion (i.e PRy and PRy). That means the values of PR up to the
preceding motion (M,.4) are used to set the threshold to count or validate
whether the subsequent chin-up cycle (PM1,+ PM2,) is successful'

A successful chin-up cycle is defined as that both arms must be straighten (fully
extended) at M1,. And consecutively at M2, the chin level must be lifted above the
bar.
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3. ML Detection Algorithm 3.1 For illustration purpose, sa out a
matrix of 5 by 8 optic sensors by the side of the chin-up bar identified
fromClL RL (columl, mlIl) to C5R8 (columb5, roll8) as depicted in Fig 5.
| f each sensor is spaced 10 cmapart and has a detection zone of 100 cn¥,
then the saipy o1fittsm an overall area of 4000 cnZ. 3.2
foere% head sésflezé('a:ﬁvmwl I&.\ctlvate di fferent nunber of sensors. At the
same tine different chin-up height will activate different level. The M
detection aB-Jori Femilustialion puppse ey wedpidiawba matihesl Dby 8 eplic/sansgrsstdHiber s
(converted to arsdée afnthe( bhintupe bheiddntifiéd Seoms oC1Rtt(colatmad, ao/M)/10 GORBBL i on.

I't takes into HiRinS, AéNiB) ak d&ﬂ:&tedﬁmSFlgrsrrsuf BHEN sOfsor I8 Spacedt1@Ne @part
(straighten) as S%aé 'y n%&é&ié&%%e of 180 %au@ha%%ﬁ&%toe&deié%ngg

show in Figure 6 sensors activat eg may corrprl se of

C R7, O RS, C2R9Ve£ﬂ|blar6§ § ®ensors activated in total = 500 cnZ). In
addition the head level activation is at level 7. Level 1 has a known
physi cal di s8ant Differantheadisrsize willoagtivate differentnember of sensod0 At dje same
Therefore L7 wi || tige differemthia-upl hnaght(ill ldtlivate Odifferent Rvél. IThei M1idatedtioant t o
note t pa}\mre; e :335 ofthR s.hﬁw&’&ﬂec@ ?hé?hﬁrﬁsé‘rtéf activied! brs (chiveifed tbgel .
set to (a) LRPML= 6?%9 A?’?)%M g,r a#ﬂ)a?eco {MF%@BE){& i gﬂéer'ﬂved
from Total Area nP¢RSNK & Jﬁr%‘ﬁ‘s(’ﬂ%@e fu@d@? d?%S@Q”&P ) §5 hawninng
any subsequent nt higpreodile of ML (PLML"+r and PNML"+r) that matches or
greater than the value of LRPM and NRPM respectively, should be

val i dated as3 3sucegssfdmple, at M1, detection as show in Figure 6, the number of sensors
activated may comprise of C1R6, C1R7, C1R8, C2R7 and C2R8. (5 sensors
activated in total = 500 cm?). In addition the head level activation is at level 7.
Level 1 has a known physical distant value measured from the O reference
(say 30 cm). Therefore L7 will give a value of 30+(6*10) = 90 cm.

3.4 it is important to note that reference profile RPys has 2 elements — the level
(L) and the area of NON-activation (N). Hence RPy, for this particular M1
motion () is set to (a) LRPu: = 90 and (b) NRP\w, = 3500. The value of 3500 is
derived from Total Area minus Activated Area (4000 — 500).

3.5 Strictly speaking, any subsequent n" profile of M1 (PLM1,.,and PNM1,,,) that
matches or greater than the value of LRPw, and NRPy, respectively, should
be validated as ‘successful'.

i.e: TRUEw, = PLM1, 2 LRPw AND PNM1, 2 NRPy =1

3.6 However the algorithm must also take into account that the head may tilt
backward during his subsequent M1 motion(s) as shown in Figure 7 - resulted
in more sensors activated despite the arms remained straightened. That
means the algorithm must still validate that particular M1,.s as a successful
one.
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‘i.e: TRUEMn __ PLML" Z LRPM AND PNML" z NRPML = 1 3.6 However the
al gorithm nust also take into account that the head may tilt
- during his subsequent ML notion(s) as shown in Figure 7 - r d in nore
sensors activated despite the arns remai ned straightened. t he
al gorithmnust still validate that particular Ml"+, as a s ] one.
This docunent is intended only for the application of patent right. It
contains confidential and/or privileged information. Unauthorized use,
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3.7 Having consi dere

he scnrlo ant v e Iets cal |
this value, discHvy ‘#sf(?f"ﬁtrbgﬁéi %Eﬁa EagBEq @33?(5"“ ﬁﬂﬂnﬁkgw RS Thi s
val ue can be usefan bg ysefultorsgh haetsrt""?ﬂf@ﬁle"ﬁ'e(!/ Hard, Nedigp or Bgsy) Jhesforgasy) .
Therefore the sithglsimaeGount tormulaadorfMi camn be defined aefolowd as fol | ow
TRUEMLI = PLML" >_ (LRPML - LdFML) AND PNML" z (NRPML - NdFM) = 1 where
TRUEMn is set td I if PMI" is successfully validated where PML" = theé
profil e val ues of I\/[RHEmno#leemMﬁf(lLRmeﬂ&Fm)m PEMt @ (N&Pon e NDEmpFOE i || e
val ue at MO wher'e—aFM—=—di-seeunt—factor—set—as—{EH180)—XRPM—where-'CT
Is the constant val ue set between 1 to 10 (typical) 3.8 In view of the
dynam sm of head whereBUEmslaseétng1 éHMIuisi sugeessfullylvalidstédon, it is necessary
to al |l ow dynam c wkhreiPMIEathe profitMiues 4f My matiorcat ol ection factor (dCF) is
derived by captur@hgr@ﬁpmrgm@ygférg&eq,y@ﬂ@\%evaaw? (PMLPAVG) up to the [ast
precedi ng ML" 0 m)tlon of ML where nth=5
(i.e M5), the vg%éerggfmpn‘/{dﬁé%fsﬁ%ééﬁ??ogkt% of (PMio to PML5)
divide by 6. 3.9 Wifge Loizihe epsiapiraiupsei petwaen (4o 40 ft nam cal |y correct the
dF constant and revise the threshold for validati ng PML5+1. Hence the
formula for dCFM is defined as follow
3.8 In view of the dynamism of head movement during executing of M1 motion, it

is necessary to allow dynamic adjustment of dFu,. A dynamic correction factor

(dCF) is derived by capture the prevailing average value (PM1,avs) Up to the

last preceding M1,.; motion. For example, at the fifth motion of M1 where

n"=5 (i.e M1s), the value of PM1,avc Will be set to the Sum of (PM1, to PM15)

divide by 6.

rd

3.9 The computed dCF; value is used to dynamically correct the dF constant and
revise the threshold for validating ”PM1s.4. Hence the formula for dCFy, is
defined as follow:-

dCFle = ‘dFm1 X PLM1 EAVG!
LRPw

And

0CFNm = (dFNmt X PNM1,av6)
NRPw

Where PM1.avc = the prevailing average value of PM up to the last preceding M1
motion (M1,.1).
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"dCFLML = (dFLM X PLM AVG LRPML And dCFNM = (dFN 1 X PNML vG. NRPML

Where PM PAVG = the prevailing average value of PMup to the pr ecedi ng
- ML notion (ML"_1). This docunent is intended only for the ation of

patent right. It contains confidential and/or privileged i '
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Claim Page 3 of 6 3.10 Taking into account of the above dCF, the sinple

Count fornulae is now revised as follow TRUEM" = PLML" > (LRPML-
dCFLM ) AND LWL vaidng (rREMount Seth abov 'chh%@fm (eheink dHuldeldN
formula for detaectlon | u'IDRUEI\/IlmyI PI?/H(ﬁ z [RP ° ’ﬁedEl\/Ifl X PI\/Il AVCS)Wi’ RPM

4. M2 Detection A(Ie 3??%;3"?? W Prior to the |n|t|al notion of M2 (i.e at
M2o), a default \alup s set _as a cfarfinn threshold for RPMP. The def t

val ue of RPM2 is |t r|tJ1 Thig

mean-val ue can be -ﬂ@?’(‘)&d’ f rom d’ s& edbl ﬁﬂyi)(ﬁ}lﬁw opl%af“l o = L,
illustration purpose, say I\/QI\/EAN for =50 and N=2300, then the act ual
defaul t val ue of At M2, +1, as the
body lifting upvvaﬁgégﬂﬁéé 6§¢\'th§5'"§|§? P(/Q‘t% %%Q%%ﬁﬁggi?s Wil l
progressively de (MM n) - _at fhe point where the
armfully collapged hi s CMW m I E@qve e|l bar as shown in
Figure 4. 4.3 For| e M ationis at level 2
and the nunber off sensors activated conpri s&Pwf 16 se1sors. Hence t he
val ue of PM2"+ pt—ie

4. M2 Detection Algorithm

4.1 Prior to the initial motion of M2 (i.e at M2,), a default value is set as a starting
threshold for RPy,.The default value of RPy. is the arithmetic mean value of
PM2 (M2yean). This mean-value can be derived from a sizeable historical
population data. For illustration purpose, say M2yean for L=50 and N=2300,
then the actual default value of RPy, at M2,is set to 'L50, N2300’

4.2 At M2,.q, as the body lifting upwards, the number of non-activated sensors will
progressively decrease to a minimum value (M2u,) - at the point where the
arm fully collapsed and his chin’s level went above the bar as shown in Figure
4,

43 For example if at M2y, the level activation is at level 2 and the number of
sensors activated comprises of 16 sensors. Hence the value of PM2,., will be
set to ‘L50, N2400’ because L2 = (300+25+25) and N= [4000-(16x100)].

4.4  Strctly speaking, any value of PM2,., that matches or is lesser than the value
of RPw2, the so attempted M2 motion should be validated as ‘successful”. i

TRUEwmz2, = PLM2,< LRPy; AND PNM2, £ NRPw, =1

where TRUE,, is set to 1 if PM2,, is successfully validated
where PM2,, = the profile value of M2 motion at M2,
where RPy, = the default reference profile value at M2,
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set to 'L50, N2400' because L2 = (300+25+25) and N= [4000-(16x10 . 4.4
Strictly speaking, any value of PM"+, that matches or is |es han t he
~value of RPM2, the so attenpted M2 notion should be valid
"successful'. i.e TRUEM2n = PLM2" 5 LRPM2 AND PNMR" <_ NRP,

TRUEM2Nn is set to | if PMR" is successfully validated whe
profile value of M2 notion at M2, nh where RPM2 = the default reference
profile value at M20 This docunent is intended only for the application of
patent right. It contains confi dential and/or privil eged i nf ormati on.
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Cl ai m Page 4 of 6L
di scount factor dimple M2 Coyntfermulagcan G@é?"'?%’ %seft° ?‘Me stringent level (i.
Hard, Mediumor Easy). Therefore the sinple M2 Count fornulae can be
revi sed as follow TRUEM2n = [PM2n 5 (RPM2 + dHM2)] where dFM2 = di scount
factor set as (CTM2TROUEM.X=RPMEM2f2RPLTEFV28 tlhe constant val ue set
between 1 to 10 (typical) 4.6 In view of the dynam sm of head novenent
during executing of M2, it is necessary to allow dynam c adjustnent of

P e e Wy o o R
avera ﬁ t @een 1818 oﬁhﬁ&i‘) lng notion o .
Wwh

4.7 For exanple, ere .e M5), the
M2PAVG is set to the Sumof (Mo to M2,5) divide by 6. The updat ed dCF
value is used dynamcally to correct the dF constant and set the revised
t hreshol d f o4.6 vaini dewiofgthB\®matnisnd .0 hdad creovdnaerit aduring cexeiculifQ-vk M2s itais

fol low dCFM2 = diddassarfity alldkRMEmic adjustment of dFy,. A dynamic correction factor
(dCF) is derived by capture the prevailing average value (M2pavs) Up to the
last preceding motion of M2,

4.7 For example, at the fifth motion of M2, where n'™ =5 (i.e M2s), the M2,avc is set
to the Sum of (M2, to M2;) divide by 6. The updated dCF value is used
dynamically to cormrect the dF constant and set the revised threshold for
validating PM2s.+.

4.8 Hence the formula of dCFy; is as follow:-

dCFy; = dFw X RPw
szAve

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

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

TRUEmz, = [PLM2, S (LRP\ + dCFL\)] AND [PLMZ2; < (LRPy; + dCFLy2)] = 1
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“Where M2PAVG = val ue of the prevailing average up to the last p
M2" 1 notion. 4.9 Taking into account of the above dCF, the
- fornmulae for M is revised as follow TRUEM2n - [PLM2" S dCFLMR2) ]
AND [ PLMR" < (LRPM2+ dCFLMR)] =1 This docunent is intend
application of patent right. It contains confidential and/ vi | eged
information. Unauthorized use, disclosure, distribution or copying of the
contents in this docunent is prohibited. CONFI DENTI AL Doc Nunber:

| P2004. 12CUE- Patent Cl ai m Page 5 of 6 4.10 Correspondingly, the final Count
formula for M is as follow LTRUEM2n = PLM2n 5 [LRPM2 + (dFLC 2 X LRP, )]

BxanPL £ To Sl casaregrerialy.dup 2 P%%%*ﬁf%%ﬂ‘%ﬁ?%ﬂ“&%@ﬁ% e the

foll ow ng VALI DAT true.  TRIEM (68) = PMIG ZTRPM - (dFM X M

\Cllg)J]l\rl'cEipnl\/lupAl-\I I:)T-IF\-’ E%@?EWFRU%%’)—JL?%T &Mﬁs |]nt e%gﬁvcc);nl y for

the application df patent right. It contains U@Wﬁdentl | and/or privileged
information. Un } n or copying of the
contents in this docunent is prohibited. CO\IFI DENTI AL  Doc Nunber:

| P2004. 12CUE- Pat ent Cl ai m Page GAND®6

NTRUEw, = PNM2, S [NRPy2 + (dFNw, X NRPyp)]
NM2,avc

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

TRUEm(s) = PM1; 2 [RPw - (dFM1 X M1EI_\VG’]
RPuw
AND
TRUEW(G) E PM2; £ [RPwt (dFM2X RP&)]
szAVG

COUNTChinup = TRUENn(e) + TRUEmz(e) =1
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