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ABSTRACT

Cybernetics is a study of communication and cortooicept related to living
organisms with machines. The essential goal oktics is to understand and
define the functions and processes of systemso@y®! In this project, it will be
focus on creating significant signals for respectbiology motions of human arm.
The application in the future will be the real tiradaptation movement of biology
human arm towards a mechanical arm. To achiewe gbal, an arm movement
notification system is developed. This system wigsof 2 parts. Firstly the
mechanical arm-glove where it will be the sensat thill produce the significant
signals for each specific movements made by theanumrm. Secondly, a
microcontroller system where the significant signaluts from the arm-glove will be
process, identify and show the types of movementhen_.CD display which is the

degrees position of the human-arm.



ABSTRAK

Sibernatik adalah ilmu kajian yang tertumpu kepaddem kawalan dan
komunikasi (perhubungan) antara hidupan sepertiusiandan haiwan dengan
jentera mekanikal. Matlamat utama sibernatik ddalmtuk memahami dan
menterjemahkan fungsi dan proses sesuatu sistetogbio Dalam projek ini,
tumpuan akan diberikan dalam mencipta isyarat-égygang signifikan yang dapat
dihasilkan oleh lengan manusia. Aplikasi teknologi kelak akan diguna pakai
dalam mengawal lengan mekanikal dengan mengguraka@erakan biologi lengan
manusia itu sendiri dalam keadaan masa langsungukUnencapai matlamat ini,
sistem notifikasi pergerakan lengan manusia dicipistem ini terdiri daripada 2
bahagian. Pertama sarung-lengan mekanikal dinsaa&an menempatkan alat-alat
pengesan untuk megeluarkan isyarat-isyarat yangfig@n apabila lengan manusia
melakukan pergerakkan yang tertentu. Kedua, sy&@mwalan mikro yang akan
memproses signal-signal tersebut daripada sarunggdemekanikal untuk diproses,
diterjemah dan dipaparkan jenis pergerakkan yafakukan pada skrin paparan
LCD iaitu dengan menunjukkan posisi lengan mante&isebut dalam bacaan sudut
darjah.
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CHAPTER 1

INTRODUCTION

1.1  Background

According to Macmillan English Dictionary for Advem Learners
International Student Edition (2006), the term coyleéics meaning “the use of
technology to make copies of natural things, faaragle artificial body parts”. The

original termcybernetics stems from th&reekKvBepvning (Kybernetes, steersman,

governor, pilot, or rudder — the same rootgasernment [7]. It is a study of

communication and control concept related to livarganisms with machines. Its
focus is how anything (digital, mechanical or bgtmal) processes information,
reacts to information, and changes or can be clihtgéetter accomplish the first

two tasks[8]. A more philosophical definition, suggested 1856 by Louis

Couffignal one of the pioneers of cybernetics, characteggbsrnetics as "the art of
ensuring the efficacy of action”[9]. The most netdefinition has been proposed by

Louis Kauffman President of thémerican Society for Cybernetic&Cybernetics is

the study of systems and processes that interaitt themselves and produce

themselves from themselves”[7].

Cybernetics is a broad field of study, but the e8akgoal of cybernetics is to
understand and define the functions and procedsggstems (biology) [7]. In this
project it will be focus on creating significangsals for respective biology motions
of human arm. The application in the future wik lthe real time adaptation
movement of biology human arm towards a mechamical To achieve this goal,
an arm movement notification system is develop€bis system consists of 2 parts.

Firstly the mechanical arm-glove where it will bestsensor that will produce the
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significant signals for each specific movements enby the human arm. Secondly,
a microcontroller system where the significant algnputs from the arm-glove will
be process, identify and show the types of moveroarthe LCD display which is

the degrees position of the human-arm.

1.2 Project Objective

The objectives of this project are fabricating sbi¢ arm-glove that attach
with sensors that can detect the specific moven@rtsiman arm and to develop an

arm movement notification system.

1.3 Project Scope

In this project, there are 2 scopes that have laken into research and
experiments. They are fabrication of mechanical-glove with sensors and data

acquisition unit for movement notification.



CHAPTER 2

LITERATURE REVIEW

2.1  Anatomy of Human Arm Movement

Anatomically, the term arm refers specifically tbetsegment between

shoulderand elbow [1]. The segment between elbow awdist is forearm [1].

However, the term arm usually refers to the paiatrf shoulder to wrist connected
by elbow. In this project, the term of upper-amfers to the segment between the
elbow and wrist. Meanwhile lower-arm will be refeto the segment between
shoulder and elbow. Arms are one of the impontents of human body. It is used

to do multiple and manipulative tasks such as dlgbdriving a steering and so on.

Figure 2.1  Parts of human arm
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The ball and socket shoulder joint allows for moeatof the arms in a wide
circular plane, while the presence of two foreaonés which can rotate around each
other allows for additional range of motion at tlesel [1]. The axis of movement
of arm can be divided into 2 which are X-Y axis afid axis. The range of degrees

for both axis are from 0 degrees to 90 degrees.

Figure 2.2  Axis of movements for human arm

2.2 Potentiometer

Potentiometer is a type of resistor that can varitd resistances in a certain
ranges. A potentiometer was an instrument to meabepotential(or voltage) in a
circuit by tapping off a fraction of a known voleadgrom a resistive slide wire and
comparing it with the unknown voltage by means ghlvanometef2].


http://en.wikipedia.org/wiki/Potential
http://en.wikipedia.org/wiki/Galvanometer

(a) (b)

Figure 2.3  Potentiometer schematic symbols

The word of potentiometer derives from the phraseltdge potential,” and
"potential” was used to refer to "strength”. Ug§ygdotentiometer has three terminal
where the sliding contact in the center (the wipdt)will act as a variable voltage
divider if all three terminals are used and actsaasgarible resistor if only two
terminals are used. The original potentiometemisype of bridge circuit for
measuring voltages by comparison between a snatién of the voltage which
could be precisely measured, then balancing thectveaits to get null current flow
which could be precisely measured [2].

Figure 2.4  Typical 3-Terminals Potentiometer

Implementation of potentiometers are rarely useddatrol anything the
applied resistive losses and adding concept sutgraslimmer andzolumecontrols

on audio equipmenby varible the input voltage analog signal. Pbteneters used

to control high power are normally calldueostatg2].
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Figure 2.5 Parts of Potentiometer

Figure 2.5 above show the basic construction pHres potentiometer. The
main body construction is the body shell as theingasnd rod for rotating
mechanism. The resistive element will be in a asulesign. Its element could be
flat graphite, wire/carbon particles in plastic a@damic/metal mixture called cermet.
The resistive element contacted with a wiper cdrdide around this annulus. The
wiper being hold and rotate by axis rotater. Thpewbeing fixed connected to the
wiper contact. As the wiper slide around the tegselement, it will create resistive

potential either at fixed contact A or fixed contBc

2.3 Analog to Digital Converter Concept

An analog-to-digital converter (abbreviated ADC,DAbr A to D) is an

electronic integrated circuit, which converts conbtussignalsto discretedigital

numbers [3]. ADC converts an input analaigtageor current to aligital number by

using different coding schemes such basary, Gray codeor two's complement

binary. In ADC, there are two important terms teladuld be understand which are
resolution and bit of the converter. Resolutiodiéates the number of quantization

codes that it can produce over a minimum increroétite analog input values.
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Max Quantizaton Code= 2" .Eq1
The range of the quantization code being deterdoyniie bits used by the ADC,;

+ VREF

Max Quantizaton Code ...Eq 2

Resolution =

For example, a 10-bit ADC where its g&¢ = 5V and -\kgr = OV could produce
range from 0O to 1023 of discrete values and itsag@ resolution are 1 quantization

code for every increment of 4.88mV.

The analog signal isontinuousn time and it is necessary to convert this to a

flow of digital values according to the input tim@hus, a conversion time required
to define the rate at which new digital values saenpled from the analog signal.
The rate of converting new quantization values adled the sampling rate or

sampling frequencyf the converter.

Since a practical ADC cannot make an instantaneounsersion, the input
value must necessarily be held constant duringitie that the converter performs a

conversion (called the conversion time) [3]. A aitccalled asample and hold

performs this operation by usingcapacitorto store the analog voltage at the input
and use an electronic switch to disconnect the aigpairom the input. Nowadays,

most ADCintegrated circuit$nclude internal sample and hold subsystem.

2.4 PIC16F873 Features

PIC16F873 is a group of PIC series froarvard architecture

microcontrollers made by Microchip Technology derived from the PIC1650

originally developed byGeneral Instrumetst Microelectronics Division [6]. The
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acronym for PIC is “Programmable Intelligent Cortgyli or “Peripheral Interface

Controller”. PICs are popular with developers &uthbyists alike due to their low
cost, wide availability, large user base, extensie#lection of application notes,
availability of low cost or free development toads)d serial programming plus re-

programming with flash memory capability [6].

PIC16F873 has 3 ports which are port A, port Bpod C. Port A has 5 1/0
channel and capable to receive digital and analpgtisignal. Meanwhile for Port B
and Port C have 7 1/0O digital channel. Its alss Imaild-in features such as FLASH
Program Memory, Data Memory (RAM), EEPROM Data Meymand 10-bit multi-
channel analog to digital converter (ADC) systehinere are 3 languages could be
use to program the PIC16F873 which\ are C programgnassembly and PICBasic
code. PICBasic programming will be used sincedmmand codes are easier and

simple to implement compare to the rest.

;[ Qamp#ng
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Figure 2.6  PIC16F873 ADC Analog Input Model [4]

In PIC16F973 ADC module, the internal ADC circustghown in Figure 2.7.
The analog input voltage from voltage source (VA)ll wbe variable by
potentiometer-R (source impedance). The varied voltage thenchidirge a sample
and hold capacitor (§o.p). The source impedance JRand the internal sampling

switch (Rsg impedance directly affect the time required targfe the capacitor



Cholp [4]. The device voltage @b) varies the impedance of the sampling switch
(Rs9 as in figure 1.7. The output of the sample tieethe input to the converter.
The converter will generate a digital result ofstranalog level via successive
approximation [4]. The conversion will result inO-bit digital number for
PIC16F873. 10K is the maximum recommended impedance for analogess (R)
because it meets with need of the pin leakage fse#@dn. The acquisition time may

be decreased as the impedance decreased.

CHS2:CHS0

y : i_‘: \«——[ ' % RAS/AN4

WAIN

-—E RAAN3NVREF+
z] RA2IAN2/VREF-

{Input Voltage)

AD
Canverter

[Berl';aren;e ! o=
Voltage) - ‘
1T

FCFG:PCFGO

T LT

FCPGXPCFGO

Figure 2.7 PIC16F873 ADC Block Diagram [4]

The A/D conversion time per bit is defined aspTwhere the source is
software selected. There are 4 possible optionsTfg which are 2%sc, 8Tosc,
32Toscand internal A/D module RC oscillator (2-6 microseds). Tp is the time
for the holding capacitor (§o.p) to be fully charge thus gives the input of vodag
level to the converter. Any A/D conversion cloallexted must ensure thagpl

minimum time is 1.6 microseconds.



Table 2.1 Tap VS. Maximum Device Operating Frequencies [4]
AD Clock Source (TAD} Maximum Device Frequency
Operation ADCS1:ADCS0 Max.
2Tosc 00 1.25 MHz
8Tosc 01 5 MHz
32Tosc 10 20 MHz
Rc1: 2 3) 11 (Note 1)

Note 1. The RC source has a typical Tap time of 4 us, but can vary between 2-6 us.

2: When the dev

ice frequencies are greater than 1 MHz, the RC A/D conversion clock source is only recom-

mended for SLEEP operation.

Meanwhile 2Tp is the minimum wait time requires before the reoquisition starts.

Figure 1.9 below

illustrates the equation to cataithe minimum acquisition time.

% LSb error (1024 steps for the A/D) being assusedun the equation where it is

the maximum error allowed for the A/D to meet ipesified resolution. Since the

charge holding capacitor {&ip) is not discharged after each conversion, ittial o

set the 21p delay before the next A/D conversion repeat. Buthe 2Thp delay,

disconnect the connection between the holding d¢gpaand the selected A/D input

channel.

TACQ

Te =

TAMP + TC + TCOFF
2us+ T +[(Temperatire -25°C)(0.05us/°C)]

Chowo (Ric +Res+R,)IN(1/2047)
~120pF(1kQ + 7kQ +10kQ)IN(0.000885) Eq3

=16.47us

UTpcq =

2u5+16.47us+[(50° C-25°C)(0.0515/°C)

=19.725

Taco =Acquisition Time

T =Amplifier SettlingTime

T. =HoldCapacitoiChargingTime
Teore = TemperatueCoefficiert



For ADC PIC16F873 programming ADC module, there ar@mportant register
which are;
i. ADRESH: For high register
ii. ADRESL: For low register
iii. ADCONO: Controls the operation of the ADC.
iv. ADCONZ1: Configures the function of the port pins.

The ADRESH:ADRESL register made 10-bit conversiasgible. It is a pair of
register where the 10-bit A/D (analog-to-digited) loaded at the completion of the
A/D conversion. The wide of the register pair &Hits wide thus it gives A/D
module the flexibility to set either left or rightstify. Figure 1.9 below illustrates
the operation of the A/D result justification. Tagtra bits are loaded with ‘0’s [4].
When an A/D result will not overwrite these locaso(A/D disable), these registers

may be used as two general purpose 8-bit regigters

10-bF Resit
ADFM =1 ADER] = [
. A
7 2107 1] 7 0TES a
modoa | DOD0 od
W ' ’ ¢ “f
ADRESH ADRESL ADRESH ADRESL
L -.T_. ."'"'. '
10-bdk Result 10-eH Result

Right Jushifiesd Lest Jusiied

Figure 2.8  A/D Result Justifications [4]

These are the procedures of PBasic program for 6HE23 to conduct A/D
operation after setting the TRIS function (1=infu®=output). Firstly configure the
ADCON1 and ADCONO specification as desire. Secpnubnfigure the A/D
interrupt (optional). Third is adding pause time the program for the system
required the acquisition time. Fourth is start ¢baversion by setting “ADCONO0.2



= 1". Fifth is wait for A/D conversion to completth methods either waiting for
the A/D interrupt or setting the GO/DONE bit to lbkeared with enabled the
interrupts function. Sixth is set the result ot tA/D in register pair which is
“ADRESH:ADRESL” (clear bit ADIF if required). Lalst go to step 1 or step 2 for

the next conversion as required.



CHAPTER 3

SYSTEM DESIGN

3.1 Overall System Design & Operation

This chapter explains about the development of mmmwvement notification
system project architectures adapted from the aelemformation gathered through
literature review. The designs divided into 3 gatées which are construction
method for mechanical arm-glove, electronic cirdait movement detection design
and PBasic programming structure. Before go oh thie details, it is best to begin

with brief review of the correlation of all methods in Figure 3.1 and Figure 3.2.

Arm-Glove | Motion Detection . LCD
] System Display

Figure 3.3  Block Diagram of Overall System

The arm-glove will be attached to human arm. Tloeewill be install with
sensors which is the potentiometer to detect theraovement in X-Y axis and Y-Z
axis. The design of the glove must provide 2 angiefreedom towards the arm.
The analog voltage signals from the arm-glove Wi transmit to the motion
detection system where PIC16F873 will be use asrticeocontroller system. The
PIC16F873 will convert the analog voltage signal® ia range of respective digital
numbers by using ADC method. The illustration loé tigital numbers will appear
on the LCD display. The digital numbers then Vo analyzing to determine the
suitable digital numbers with the degrees of thedw arm movements. Result form

the analysis results will be set into the PBasiogmmming therefore the LCD



display will automatically display the degrees piosi towards the respective

movement of the human arm.
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Figure 3.4  Complete Project’s Methodology Flow



3.2  Mechanical Arm-Glove Design

The arm-glove will be the device where it will atiipe movement of human
arm. There are 2 points need to be taken intoideraion during design and
constructing the arm-glove. First, the arm-glovestnprovide 2 angle of freedom
towards the human arm motion without disturbing mstural movement
characteristics. Second, the position of the gsn§motentiometers) that will be

place to detect the human arm motion efficiently.

Figure 3.5 Wearing Arm-Glove X-Y Position

Figure 3.6  Wearing Arm-Glove Y-Z Position



3.2.1 X-Y Axis Arm Movement Mechanism

Figure 3.5 below show the full design for X-Y asesgment. This segment
consists of XY-Holder, XY1-Connector, XY2-Connectemrd XY-Ring-Slider. The
XY-Holder will be place at the upper-arm and XY-RiBlider will be place at the
lower-arm. The XY-Holder and XY-Ring-Slide will beonnected by XY1-
Connector and XY2-Connector. Therefore, the angléeedom for the X-Y axis

segment has been created.

P-Relder

KYL-Conpechre

A

’ - *Y-Rieg - Slidop
o™

Av1 'Conngc tor \dpa‘
“frer -arm

Figure 3.7  Design for X-Y Axis Segment

The position of the potentiometer 1 (sensor 1) lsardetermine by analysis
and locate the point-of-rotating as in Figure 31Gs a point where when human arm
make movements, it will create spiral motion. Bl axis, the point-of-rotating
will be at the joint between XY1-Connector and X€&nnector. Thus, the
potentiometer 1 (sensor 1) can be place at thet-pbirotating to senses the X-Y
movement of the human arm where XY-Holder (UppemAwill be the vector and

XY-Ring-Slide (lower-arm) will be the static.



poiat-of -rotating

a=C
xY1 'cﬂnngg*ﬂ ¢ ~ Sabtarer

Figure 3.8  Position of Potentiometer 1 (Sensor 1) of X-Y Axis

Figure 3.7 illustrate the exact picture for X-Y asiegment of the arm-glove.
Picture A in the figure 3.6 show the position O &g of the arm meanwhile in
picture B shows the position 90 degrees of the aRicture C shows the placement

of the sensor 1 (potentiometer 1) at the pointeddting.

Figure 3.9  Exact Picture for X-Y Axis Segment



3.2.2 Y-Z Axis Arm Movement Mechanism

Figure 3.8 below show the full design for Y-Z asisgment. This segment
consists of YZ-Holder, YZ-Connector, YZ-Freedom and-Rail-Slide. For Y-Z
axis movement, the YZ-Holder will use on human thesorder to be act as the
static. This is done because it is the most skitédchnique to create angle-of-
freedom for the Y-Z axis movement mechanism. TheRolder will be joining
with the YZ-Rail-Slide and YZ-Freedom by the YZ-Gmttor. YZ-Freedom and
YZ-Rail-Slide as being detail view in Figure 3.9 apecially design to meet the
fulfill angle-of-freedom requirement for Y-Z axisavements mechanism. From the

joining parts, the angle-of-freedom for the Y-Zsagegment has been created.

NZ-Holder
A
/.,‘fiﬂ?qil« Slide —
Y"c-_—_:_"_""_'-s
$ Y2 -Connector
l YZ - Free dom 2
upper -arm lower-arm

Figure 3.10 Design for Y-Z Axis Segment
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— N2 - Connector
point-of-rotating /'

—

Figure 3.11 Detail View for YZ-Freedom, YZ-Rail-Slide & YZ-Comttor

Figure 3.10 illustrate the exact picture for Y-4sagegment of the arm-glove.
Picture A in the figure 310 show the position O &g of the arm meanwhile in
picture B shows the position 90 degrees of the aRicture C shows the placement

of the sensor 2 (potentiometer 2) at the pointedding.

Figure 3.12 Exact Picture for Y-Z Axis Segment



3.3 Electronic Circuit For Movement Notification

This section explains about the electronic systeat designed to notify the
human arm movement in digital form. The block d#éag of the detection and

identifies process electronic circuit system isvaman Figure 3.11 below.

.| Potentiometer
(from arm-glove)

AV | Voltage R
Supply Regulator PIC16F873
J LCD
Display

Figure 3.13 Block Diagram of Electronic Circuit System

9Vpc battery will be the main voltage source for thecabonic circuit system. The
voltage regulator which is the LM7805 will regulatee 9\b¢c supply into constant
5Vpc which is the suitable maximum voltage for PIC16E&hd LCD display to

operate efficiently. The 53¢ will supplied to the potentiometers, PIC16F873 and
LCD display.



Figure 3.14 Electronic Circuit System

Figure 3.12 illustrate the exact picture of thectlonic circuit system of the
arm motion detection. Label-a is the LCD displayewe the data’s processed being
display. Label-d is the main circuit which consisif PIC16F873 and voltage
regulator LM7805. Label-b is the testing potentater and label-c is the Q¥
battery cap.

3.3.1 Processing Unit on Notification System

PIC 16F873 is used in order to detect the chanfespot analog voltage
from the potentiometer and convert it into digif@nalog to digital conversion
process) thus display the data’s on the LCD dispRRyC 16F873 has 3 ports which
are port A, port B and port C. Port A will be thralog voltage input signal where
channel A-O will be connected to potentiometer-d ehannel A-1 will be connected
to potentiometer-2. +Mr will connect to channel A-2 and g¥r to channel A-3.
Meanwhile, Port B and Port C will be the outputtthél transmit processed signal
to the LCD display. The oscillator of 122MHz wilse on the PIC16F873.
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Figure 3.13 PIC16F873 Circuit Schematic

3.3.2 LCD Display

PIC is a powerful microcontroller that can handitegrated systems yet it is

still lack of a display that could provide infornat especially dealing with ADC

where the quantization numbers produce need tetszrdined practically and being

illustrated as desire. A simple alphanumeric digptio output text messages and

numeric values of variables could enhance the tiBtgaand usefulness of a

microcontroller [5]. In this project, a LCD displdeing used to display the ADC

data’s.
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Figure 3.14 LCD Display Schematic Circuit

3.4  Firmware Development

- Vss
- VDD

QO -1 S N ke W
|

-
®!
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10-C3
11-C4
12-C5
13-Cé6
14 - C7

The software editor used in this project is Micro€oStudio-Mecanique,

2005 which support the compiler for PICBASIC prograing. The purposes of

programming are to determine the function of th€IF873 pins and setting the

analog-to-digital (ADC) system configuration.
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Figure 3.15 Firmware Programming Flow Chart

Figure 3.15 show the programming flow chart of #mm-glove notification
system. Input voltage given to the electronic wircsystem of the motion
notification from the arm-glove. The analog inpaltage being sample for every
increment or decrement of 4.88mV. After the samplprocess, it is being converts
into digital form of number ranging from 0 to 1023 he converted digital number
then being converts into degrees and appears &iGBedisplay. If there is no new
input voltage, the previous data will remain appegathe LCD display. When there

is new data, it will be transmitted to the LCD degpreplacing the previous data.



CHAPTER 4

RESULT & ANALYSIS

3.5 Mechanical Arm-Glove

Analysis shows that the arm-glove gives a full ffle® towards the natural
motion of the human arm except for a position ostig of the arm pit. This due to
the thickness of the material used which is the Py@. Meanwhile for the sensors,
there is limitation of rotation towards the potenteter. This because the angle of
movement ranges of for X-Y and Y-Z axis is betwdkmegrees to 90 degrees.

Therefore, limitation towards sampling the voltaggeresistance exists.

3.6 Human Arm Movement Notification System

Analysis shows that the human movement notificaigstem only manages
to display the ADC value of the X-Y axis but in tadse range of number. As the
potentiometer 1 (for X-Y axis) increasing, the thjinumber will quickly increase
form zero until a certain point where the numbearding rapidly and become
unstable number in the range of 1000 to 1023. Méde for Y-Z axis, the digital
number will always appear the number of 1023 eveigh the potentiometer 2 (for
Y-Z axis) being variable. It is as if there ist#od circuit in the electronic systems
that accidentally supply the input voltage towatide ADC Y-Z axis system and
neglect the input from potentiometer 2.



From the analysis of human arm movement notificaipstem performance,

there are 2 possibilities that make the failuresioto the system. They are:-

i. The demand for accurate programming as stateceinlatasheet where
it can leads to the malfunction of the PIC16F873CABystem if the
procedure is not follow correctly.

ii. There is short circuit in the electronic circuitssym since the
constructed circuit is very small due to the mimdaportable
characteristic needed in order for the circuit ® d&ttached at the

mechanical arm-glove.



CHAPTER 5

CONCLUSION & RECOMMENDATION

5.1 Conclusion

As the conclusion, this project almost manages dioiexe the objectives
which are fabricating suitable arm-glove that ditadth sensors that can detect the
specific movement of human arm and to develop an @rovement notification

using microcontroller.

5.2 Recommendation

There are several ideas can be take into consiolerat maximize the arm-
glove notification system potential. Firstly thenaglove where it can be constructs
using plastic molding instead of using woods ancCRipes. The advantages from
using the material will make the arm-glove morersdgendly and more ergonomic
looks thus will maximize the movement freedom of thuman arm since
unnecessary parts and designs can be eliminatee afin-glove also should be
design where it can fit any physical size of hunaam. Secondly, construct the
electronic circuit using PCB plotting machine tokmaat more compact, error-free

towards assembling the electronic component anténtabe put on the arm-glove.

For future project, this project could be adaptedésign another glove that

could detect the motion of other type of human bpdsts such as legs, finger and



shoulder. This system also should be applied tdrobmotion of motor in order to

achieve the target of cybernetics.

5.3  Costing & Commercialization

The overall cost of the whole project is basedlmhardware and modeling
development. As discussed in chapter 3, the prajevelopment consist of 3
systems but costing of the whole project is sudgpends of the electronic circuit
(hardware) and mechanical arm-glove (modeling)bld®.1 shows the overall cost
for the hardware development and Table 5.2 showsotlerall cost for modeling

development.

Table 5.1 List of Hardware Development Costing

No. Item Specification Quantity Price Per Total
Unit (RM) (RM)
1 Wood (0.5x 2.5)cm 7 feet 2.50 2.50
2 PVC Pipe 4 inch 1 feet 3.00 3.00
3 PVC Pipe 3inch 1 feet 2.00 2.00
4 Screws & Nuts 1.5cm 20 set 0.10 2.00
5 Screws & Nuts lcm 20 set 0.10 2.00
6 Hasp - 1 1.50 1.50
Total 13.00

Table 5.2 List of Modeling Development Total Costing

No. Item Specification Quantity Price Per Total
Unit (RM) (RM)

1 Strip Board - 1 8.00 8.00
2 Resistor 10R 3 0.30 0.90
3 Resistor 1 1 0.30 0.30
4 Potentiometer 1@k 2 2.50 5.00




5 Crystal 12MHz 1 8.00 8.00
6 Capacitor 10QF 1 0.30 0.30
7 Capacitor 470uF, 50V 1 0.30 0.30
8 Capacitor 100uF, 50V 1 0.30 0.30
9 | Microcontroller| PIC16F873 1 30.00 30.00
10 Voltage LM7805 1 2.50 2.50
Regulator
11 Heat Sink - 1 1.50 1.50
12 LCD Display VCM 162A 1 30.00 30.00
13 | Serial Bus Wire 16 Lines 1 Meter 4.00 4.00
14 Connector 16 Pin 1 Set 3.50 3.70
15 | 9V Battery Cap - 1 0.30 0.50
16 Push Button - 1 0.50 0.50
Switch
17 Wire Jumper - 2 Meter 1.00 1.20
Total 97.00

The total cost for the project development is RN.00. This project cannot

be commercialized since it is a part of researclatds developing machine

mechanical movement via human biology movementerdfore, further research

and continuous development towards this projeettéd in order to bring growth in

cybernetics knowledge and commercialize the tedgyoin the future.
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APPENDIX A

PBasic Programming

Ikkkkkkhkkkhkkkhkkkhkkhkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkkhkkkkkkkkkx *kkkkkkkkkkhkkk

* Name :Arm-Glove ADC.BAS

* Author : Mohd Hazrul Bin Mohd Rusli

" Notice : Copyright (c) 2007 [select VIEW...EDDR OPTIONS]
* : All Rights Reserved

* Date :10/10/2007

* Version : 1.0

kkkkkkkkkkkkhkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkkkkkkkkkk k*kkkkkkkkkkkkk

DEFINE OSC 20 '‘Using 20MHz st/

DEFINE LCD_DREG PORTC 'LCD data port @ PORT C
DEFINE LCD _DBITO 'LCD data starting loitor 4
DEFINE LCD_RSREG PORTB 'LCD register selecttpor
DEFINE LCD_RSBIT 5 'LCD register select bi
DEFINE LCD_EREG PORTB 'LCD enable port

DEFINE LCD_EBIT 7 'LCD enable bit

DEFINE LCD_RWREG PORTB 'LCD read/write port
DEFINE LCD_RWBIT 6 'LCD read/write bit

DEFINE LCD_BITS 8 'LCD bus size 4 or 8
DEFINE LCD_LINES 2 ‘Number lines on LCD
advall var word 'Create adval to store result
adval2 var word '‘Create adval to store result

catchl var word

catch2 var word

TRISA =%11111111 ' Set PORTA to all input

ADCONL1 = %10000010 ' Set PORTA analog and RIGH:Tifyresult

catch1=0
catch2=0



advall=1
adval2=1

pause 2000
LCDOUT $FE, 1

LCDOUT $FE,$80," AGNiSys "
LCDOUT $FE,$CO0,"by hazrul"

pause 2000
LCDOUT $FE, 1

LCDOUT $FE,$CO," V 1.00"

pause 2000

LCDOUT $FE,$CO,” PSM 2007"

pause 2000

LCDOUT $FE,$C0," UMP "

pause 2000
LCDOUT $FE, 1

main:
gosub getdisplaychO
gosub getdisplaychl

goto main

" Subroutine to get A/D on Channel A.0

'Create adval to store result

'Create adval to store result

"‘Wiaitil the LCD initializes
'CleaED screen
"Istaudisplay title of the project

'2nddhdisplay author

'CleaED screen
'2ndéi-display version

'2nd linespliay PSM 2007

'2nd linesgiay UMP

'CldaED screen

‘goto subroutine forr@ieh A.O
'goto subroutine forr@iehA.1

getdisplaychO:
IF adval = catchl THEN GOTO main
ADCONO =9%11000001 'Set ARE Channel A.0
ADCONO0.2 =1 ‘Staoinwersion for Channel A.0
adval =0 'Cleadval

advall.HighByte = ADRESH
advall.LowByte = ADRESL
catchl = advall

LCDOUT $fe, $80

LCDOUT "X-Y:", DEC advall

'move HIGH byte o$ué to adval
'move LOW byte of riédo adval

'Display the deciinalue



pause 100

return

' Subroutine to get A/D on Channel A.0

getdisplaychl:
IF adval2 = catch2 THEN GOTO main

ADCONO = %11101001
ADCONO0.2=1

adval2 =0

adval2.HighByte = ADRESH
adval2.LowByte = ADRESL
catch2 = adval2

LCDOUT $fe, $CO

LCDOUT "Y-Z:", DEC adval2
pause 100

return

'Set ADE €Ehannel A.1
'Starnheersion for Channel A.1
'Clemdlval2

'move HIGH byte efult to adval
'move LOW byte of uédo adval

'Display the decaivalue



APPENDIX B

Electronic Circuit Schematic
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