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CONFI DENTI AL DOC: Number: JP2004. 18CUF Page 1 of 7 NI TNUUM As depi ct ed
in Fig 1 and 2, the machine is installed with two sets of infrared sensors
arranged in matrix and are installed at the upper side of the c
Side Fig 1 Fig 2 1. Radio Frequency IDentification To start u
equi pnent, the user is expected to scan his (pre-issued) RF
RFI D reader. The nenory chip within the RFID tag contains hi rs
i ncluding his tag nunber, category type (age group) and ot he
data. The systemw |l read the data fromthe Tag and di splay his Tag nunber
and other particulars. The user can then start doing his chin-up at his own
time. For each validated chin-up perfornmed, the systemw l| increnent the
score by = 1' digit count with rr di voi ce count. The Score (the
nunber of successful chin-up pe’i&ﬂiﬁﬂeésipéﬂm{] correspondi ng points
awarded will be displayed at the LED screen for the user to view This
docunent is intended only for the application of patent right. it contains
confi defgjg! and/or privileged information. Unauthorized use, di spageure,

di stribution or copying of the contents in this docunent is prohibited.

CONFI DENTI ALFulixtidonab®escrigkion. 18CUF Page 2 of 7 NI TNUUM Oncel user
releases his grip totally and | anded on the floor, the system detect as
test finished and the resulting score and points will be automatically

witten _gta?ltgﬁ“ngrmry of the RFID Tag2, The result may gl so transgit to
any ser% awred or wreless LANif desire. RFID Tag2: Smart RFID card
are commonly used in many application such as building access control,
public transport fare. They offer many options in term of personalization.
1.2 Prolid| néeml%i‘h'ml pment is programmed to validate the follow ng

profiles: Vajizli PrHYAd-Stffightan) Datectivar first hang fromthe chin-updbar
with his ar trai ghtened apd n.pull up until chin above bar. Inyalid
Profile (Nong%ét )&ﬂp'&%‘{e'gﬁi{&ﬁ fromthe chin up bar with ar my
straightened and then pull up BUT his chin failed to go above the bas. 2.
User failed to straighten armbefore pulling up for his next chin-up. 1.3
Detection Al gorithm The program expects the first few chin-ups attenpt by
the user will neet the defined standard. Taking the first three chin-up as
reference (the nunber of reference is user definable), the subsequent
chin-ups are neasured and val i date against the standard of these first
three chin-ups. As described above, there are two set of infra red sensors
matri x, one set (M) is installed above the chin-up bar and the other (M)
is installed below the chin up bar. ML is programmed to detect chin-above
bar profile and M2 is programmed to detect arm straighten profile. This
docunent is Intended only for the application of patent right. it contains
confidential and/or privileged information. Unauthorized use, disclosure,
di stribution or copying of the contents in this docunent is prohibited.
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DOC Nunber: JP2004. 18CUF Page 3 of 7 NI TNUUM 1. 3.1 Hand- Strai ghten
Detection Basically there is no sinple and direct way of neasys=ang whet her
the hand is straightened or not. The head is the only rela 'v;/uody
explicitly enough to determne the arm strai ghtens profilg is it done?
The M2 sensors is installed below the chin-up bar and ar [IMUYUM f or m of
3 by 5 matrix, conprises of 15 sensors ranging fromr 1 0 r3 c5 as
shown in Fig 1.3 .1 ANcgc~C-U(~Rowll Row2 I | Row 3 Fig 1.3.1A
When the user first hang on the bar with his arm strai ghtened, his head
woul d probably bl ock,sone _sensaqr t_certai ums. | n our case
of Fig 1.3.1B, somcségggnérgmﬁ rm!nanﬁ Ed—.ﬁmgﬁ namely [r3c2, r3c3,
r3cd4, r2c3]. Correspondingly all other the sensors within row 1 are
cl earedgy g0 we quﬂn the paraneters to determne his arm
straighgéﬁ profile. ?ﬁ&?ﬁkﬁgﬁggﬁggélnot strai ghtened during subsequent chin
up attenpts- sone sensors in row 1 would probably be bl ocked, hence there
will be a NO COUNfhesklegironic it Upr Equigment ds desigped % fugction AFteH 2907 KWy t he
next consecutive ghetrbnically VERIFpndEOUNTUhenignlRo of valid| chin-uRepgrformed by fthey  Row 3
Fig 1.3.1B This dpeunRBtani & shows@rdeet itadface benipristsof EP digphiyipamel. of pat ent
right. it cantai nﬁg £ 815 Blvi@NIRAID R & G6flod S @E GBS batRe eddipiéiahor | zed
use, disclosure, distribution Qr copylng of the contents in this docunent
i s prohibited. 1S &P?g’ﬁt‘i% Number : JP2004. 18CUF Page: 4 of 7 NI TI NUUM
Dependi ng on the demand, the sensor matrix can be sized up with nore
sensors to increase the resolution and wi den the coverage for different
“arnms length' (head size).. i “a=tie t 0 covermantdmerent arns | ength
and nore col UMS t 0 COV Qkuufdind vk sBb@hdinm i zont al | moveneRluwlwiie head.
General |y, the higher the™NURBET 6T sensors (rpw x| coTIHEY " “Wwill offer a
better neasurenent in terngoef--ijgéresolwutien and precisi gm) 1.3.2
Chi n- Above- Bar Detection The M Een qEm 53 3698 & ke t he chin up bar
and simlarly arranged in a for [of ey 4
ranging fromrlcl to r4c5 as shjggn_in Fig 1.3 2A | ;
21l Row 3. Row 4 Fig 1.3. 2A At f S W —aps | T Evhere n is user
definabl e) some of the sengors ML will be blocked as #aqwn in Fig
1.3.2B. The sensor matrix M isiitted such thgtserow andgcolum 1 are
identified as sure-clear sgnsor That is to say if any @& |t he sensors

RAE/ |t . | 111 Row

within the sure-clear “zone' is e bl ocked, the profili g [programw ||
regi ster as COUNT. This is|so b use of the follow ng aggunptions:- 1. it
is generally not possi bl e glhat sors within colum 1 cd& be bl ocked

wi t hout the chin going ab@le th@
fitted in such a way that it cof
measured across the tip ofy|chin tip of head-top. Thi~|§ocunent l's
intended only for the applifcati ¢ f patent right. it corjggai ns confidential
and/ or privileged informatijon. ut hori zed use, disclosUge, distribution
or copying of the contents |in t s docunent is prohibitedg

ar. 2. the positron of ow 1 sensors is
all head si zes. he - &d size is

A=~oS@ =

'Q) i

Front View

i ~ 1400 mm
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CONFI DENTI AL DOC: Number: JP2004. 18CUF Page 5 of 7 NI TI NUUM Chin Up Bar
Fig 1.3.2Br a U 0 U The chall enges of the chin-above-bar dejes§tion
algorithmis trying to detect the profile where the head i iIt-back
position, where none of the sureclear sensors are bl ockedgs et his chin
IS ABOVE bar. To detect this unique profile, the follow | UMINUIM gy | S
used. As depicted in Fig 1.3.2C, the sensor matrix ML is gnged in such a
way that the followi ng group of sensors nust be bl ocked sinultaneously to
equate a COUNT:- |. any | or nore of the sensors out of (r4c5, r3c5, r2chJ
AND 2. any 1 or oy @epirfedt ineFigdnaml 3, theitmashing isSm@talled3eith tw@ees of Xd@yedr 2¢3)
r2c4J AND 3. any glngfs afBhgRd &f mithe amenSMitalidlat B ufiped ide oftidCRin-upd@all) D URow
1Row 2Row3Row 4. Chin Up Bar NU ~ ~ U Fig 1.3.2C This docunent is intended
only for the application of patent right. it contains confidential and/or
privileged information. Unauthorized user disclosurg distribution or
copying of the contents in this docunent is prghibi {eﬁ. CONFI DENTI AL DOC
Nunber: JP2004. 18CUF Page: 6 of Z7 NI T1 NUUM '

Side View

)

Fig 1 Fig 2

1. Radio Frequency IDentification

To start using the equipment, the user is expected to scan his (pre-issued) RFID
Tag at the RFID reader. The memory chip within the RFID tag contains his
particulars including his tag number, category type (age group) and other
relevant data. The system will read the data from the Tag and display his
Tag number and other particulars. The user can then start doing his chin-up
at his own time. For each validated chin-up performed, the system will increment
the score by ‘1’ digit count with a corresponding voice count. The Score (the
number of successful chin-up performed) and the corresponding points awarded
will be displayed at the LED screen for the user to view.

This document is intended only for the application of patent right. it contains confidential and/or privilege_d information.
Unauthorized use, disclosure, distribution or copying of the contents in this document is prohibited.
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Dependi ng on the demand, the sensor matrix can be sized up with nore
sensors to increase the resolution and w den the coverage of erent head
sizes. This docunent is intended only for the application ent right.
it contains confidential and/or privileged information. ri zed use,

di scl osure, distribution or copying of the contents in t IS
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Fig 1.3.1A

When the user first hang on the bar with his arm straightened, his head
would probably block some sensors of certain rows or columns. In our case
of Fig 1.3.1B, some sensors in row 3 and 2 are blocked, namely [r3c2, r3c3,
r3c4, r2¢3]. Correspondingly all other the sensors within row 1 are cleared,
so we used row 1 as one of the parameters to determine his arm straighten
profile. If the arms are not straightened during subsequent chin up attempts —
some sensors in row 1 would probably be blocked, hence there will be a NO
COUNT state, even if the user’s chin is above bar during the next
consecutive pull up.

...cus

Fig 1.3.1B
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columns to cover different horizontal movement of the head. Generally, the

higher the number of sensors (row x column), will offer a better

measurement in term of its resolution and precision.

1.3.2 Chin-Above-Bar Detection

The M1 sensors are installed above the chin up bar and similarly arranged in
a form of 4 by 5 matrix comprises of 20 sensors ranging from rlcl to rdc5
as shown in Fig 1.3.2A.

Col2
Col3
Coid

hay o

3 8
vt @ @ @ O @
Rz @ @ @ @ @
R @9 @ O @ @
Rt @ O @ OO

Fig 1.3.2A

At first few chin ups [1 + n] (where n is user definable) some of the sensors
in M1 will be blocked as shown in Fig 1.3.2B. The sensor matrix M1 is
fitted such that rowl and columnl are identified as sure-clear sensors. That
is to say if any of the sensors within the sure-clear ‘zone’ is/are blocked, the
profiling program will register as COUNT. This is so because of the
following assumptions:-

1. it is generally not possible that sensors within column 1 can be blocked
without the chin going above the bar.

2. the position of row 1 sensors is fitted in such a way that it cover all head
sizes. The head size is measured across the tip of chin to tip of head-top.

This document is intended only for the application of patent right. it contains confidential and/or privileged information.
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-
Row 4 . I
Chin Up Bar ———/

Fig 1.3.2B

The challenges of the chin-above-bar detection algorithm is trying to detect
the profile where the head is in tilt-back position, where none of the sure-
clear sensors are blocked and yet his chin is ABOVE bar. To detect this
unique profile, the following methodology is used.

As depicted in Fig 1.3.2C, the sensor matrix M1 is arranged in such a way
that the following group of sensors must be blocked simultaneously to

equate a COUNT: -

1 any 1 or more of the sensors out of [r4c5, r3c5, r2c5] AND

2. any 1 or more of the sensors out of [r3c2, r3c3, r3c4, r2c2, r2c3,
r2c4] AND

3 any 1 or more of the sensor out of [r4c2, r3c2, r2c2]

Col 5

@ ¢
o

o 2
8§ 8
o o

2
:

4
H
-3
" . . . Col 1

Chin Up Bar ——/

Fig 1.3.2C
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