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NI TI NUUM The nunber of validated sit-up will be shown here User category
type will be Points will be awarded instantly shown here while user is
doing his sit-up User tag nunber will be shown here when users tggser is
given 130 sewnds to is placed at the RFID reader do as many s’
possi ble Front View Fig 1.1B To start using the equi pnent, t
expected to scan his (pre-issued) RFID Tag at the RFID reade
chip within the RFID tag contains his particulars including ag nunber,
category type (age group) and other relevant data. The systemw || read the
data fromthe Tag and di splay his Tag nunber and other particulars. The
user can then start doing his sit up at his owmn tinme, As soon as he started
his first attenpt, the preset 6Q.sgg¢o imer will comrence counting down.
The user must do as nmany si t-up&%ﬁf‘%)ﬁil(hpg‘iﬁmthi n this 60 seconds tinme
period (can be user definable). For each validated sit-up, the systemw ||
increnent the Score by = 1' digit count with a correspondi ng voi ce count.
The scofitlénunber of valid sit-up done) and the correspondi ng poi iEgsgeM | |
be displayed at the LED screen for the user to view. At 50 seconds of count
down, tﬁszEP@ﬁﬂﬂﬂﬂ' Reseription al ert tone and subsequently this tonelwill
repeat every second from5 seconds to zero. The resulting score wll be
automatically witten into the nmenory of the RFID Tag. The result may
transm i $0 Ppyfifipg/er via wired or wireless LAN if desire. This docugrent
is intended only tor the application of patent right. it contains
confidential and/or privileged information. Unauthorized use, disclosure,

di stri bat3 onDeteéctipyy Alge¥ithie contents In this docunent is prohibitegl.
CONFI DENTI AL er:. 1 P2004. 12SUE Page 2 of 5 NI TNUUM 1.2 Profiling
The Sit Up e&%)‘grrel\l#mf LYIBPO ?%é%t%g%al i date and count when the fol%ow ng
profil es arelnbR: -Sivalp Detaabionl e (Count) 1. Shoul der bl ade lies flat ®n the
fl oor and foll owed by upper body curl up to touch his knee with his el bow
(assum ng both his palmare cupping his ear).
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Invalid Profile (No count) 1. In-conplete sit-up A - Touch his knee with
his el bow, but at lie down position, his back failed to touch | oor
fully. 2. In-conplete sit-up B. Though his back fully touche fl oor,
but failed to conplete the sit up satisfactorily with his e M0
his knee. (Assum ng both his palmare still cupping his ear ection
Al gorithm The program expect the first few sit-up attenpt by the user wll
neet the defined standard. Taking at least the first two (2 + n where n is
user definable) sit-ups as reference, the subsequent sit-ups are neasured
and val i date agai nst standard o hj erence. As depicted in diagram
1.3 .1 A there are bgfeﬂ |90ﬂlet$l& lfpsﬁqulpments the infrared
sensor and the other is the ultrasonic sensor. The infrared sensors are
arranged in arrays along the edge of the floor (platform. These infrared
sensors arrays are progranmmed to detect and identify the |ying back
profiles. On the other hand, the ultrasonic sensors is installed at the
front faggs the uRinctidnaldéscréption real -ti me the distant towards the
upper body novenent. Each tinme the user curl up his body during his sit-up
position, the nea distapt. will determ ne how far he stretches his

upper body to touiﬁ ?ﬁq%"“RW% PP nEquinmeny i, desiened dolingtions ag despistation — to

pal ms- cuppi ng- ear clegtonsally. VERIFY and GENT thesnuimbercofdialid sitrhy pérformediy the user
application of pawithih GOlsgdmds (ttis thaaperiodae berfised definabit). A dépi¢teddini Fig I ¢ gl

i nformation. UnautlaeHineZ® chstafiéd wigh s%eslb@ssséfs%f itta®ddr dehldls! PRy Plo eREMh& Srofile o§°I re

contents in this

| P2004. 12SUE Pageq%?%rggﬂn mﬁﬁ’ﬁt W‘%“ ﬂi@lg’”‘?g kt&%ﬁiﬁ‘ﬁﬁg g‘{“‘m’ syed e
first lying down o@?af?fsﬂ?ow PR S of
sensors being bl oE ew Hig 1 Baheypcie user gtetfacs @mA“%eﬁéﬁ\@e&ﬁDé&aéWpﬂlaﬂﬁf Ag part
sensors are bei ngofancupuedevidef a RFIDS reddériinisializd of theiplagfofn (notishowt)hen t he
AVERAGE nunber of first 3 |ying-down bl ocked sensors will be used as the
base reference for subsequent detection. For exanple: if the nunber of
sensors being blocked at the first 3 attenpt are: Bl= 17, B2 = 16 and B3 =
15 then the Average = 16. Hengg..a subsequent attenpt that is < 16 wll
equate a NO COUNT st at g2 =~~~ i ]~~~ Irrfra Red
Sensor Arrays Fig 1.3. ipon\The ul trasoni c sensor

conti nuously neasures nsors position and the
user's head. Fig 1.3.2 up position where the

ul trasoni c sensor take If nis defined as 1(

2 + 1), then the AVERA ps position will be used
as the base reference : . exanp ﬁngimihe di st ant
nmeasured (in mm at th ] 7 X 1580, D2 = 1590 and D3 =
1610 then the Average $76. Hs ‘ S o : te -t wher e the
distant D > 1576 wil | s e ';tended
only for the applicati Y and/ or
privileged information or
copying of the contents in this docunergldhghéwohl bi t ed. CONFI DENTI AL Doc
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Fig 1.1A

I Radio Frequency IDentification

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 Page 1 of 5



NI TI NUUM URr asonic Wave "".,. ,.,.,. Fig 1.3.2A A validated sit-
conpri ses of a successful attenpt on the |ying-down position
the sit-up position consecutively. In the above exanple, if
position blocked at |east 16 sensors and followed by the si wiMon
reaching at |east 1576 nm = the detection algorithmwll e
This docunent is intended only for the application of patent right. it
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di scl osure, distribution or copying of the contents in this docunent is
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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 sit up at his own time, As soon as he
started his first attempt, the preset 60 seconds timer will commence counting down.
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The user must do as many sit-ups as possible within this 60 seconds time period (can
be user definable). For each validated sit-up, the system will increment the Score by
‘1> digit count with a corresponding voice count. The score (number of valid sit-up
done) and the corresponding points will be displayed at the LED screen for the user to
view. At 50 seconds of count down, the system will signal an alert tone and
subsequently this tone will repeat every second from 5 seconds to zero. The resulting
score will be automatically written into the memory of the RFID Tag. The result may
transmit to any server via wired or wireless LAN if desire.
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sit-ups as reference, the subsequent sit-ups are measured and validate against
the standard of this reference. As depicted in diagram 1.3.1A, there are
basically two type of sensor — one is the infrared sensor and the other is the
ultrasonic sensor. The infrared sensors are arranged in arrays along the edge of
the floor (platform). These infrared sensors arrays are programmed to detect
and identify the lying back profiles. On the other hand, the ultrasonic sensors is
installed at the front faces the user. It measures in real-time the distant towards
the upper body movement. Each time the user curl up his body during his sit-up
position, the measured distant will determine how far he stretches his upper
body to touch his knee with his elbow (assumed user adopt palms-cupping-ear
method).
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1.3.2 Sit Up Detection

The ultrasonic sensor continuously measures the distant between the sensors
position and the user’s head. Fig 1.3.2A shows an example of sit up position
where the ultrasonic sensor takes the distant measurement. If n is defined as 1 (
i.e 2 + 1), then the AVERAGE distant of first 3 sit-ups position will be used as
the base reference for subsequent detection. For example: if the distant
measured (in mm) at the first 3 attempts are: D; = 1530, D, = 1590 and D; =
1610 then the Average = 1576. Hence any subsequent attempt where the distant
D > 1576 will equate a NO COUNT state.
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Infra Red Sensor Arrays

Fig 1.3.2A

A validated sit-up comprises of a successful attempt on the lying-down position
followed by the sit-up position consecutively. In the above example, if the lying-
down position blocked at least 16 sensors and followed by the sit-up position
reaching at least 1576 mm = the detection algorithm will equate a COUNT.
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