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ABSTRACT

Wireless Fidelity, Wi~Fi utilize one of the [EEE 802,11 wireless standards to achieve a
wireless network. In this project, author has to use Wi-Fi in conirolling a Wi-Fi car.
The problem statement, objectives and scope of studies for this project will be further
explained in the first part of this report, the INTRODUCTION section. As for the
scope of study, author explores Wi-Fi technology itself and the information gained was
documented in LITERATURE REVIEW/THEORY chapter. The proposed
METHODOLOGY used in this project is discussed in the next section, including the
tools and software utilized in developing the system. As this project is meant to
develop author understanding on wireless network, the results of this project are
included in the RESULT AND DISCUSSION section. The last section,
CONCLUSION AND RECOMMENDATION will conclude author activities
throughout these two semesters and describe suggestions to enhance and overcome
flaws of this project. All references of this project can be referred in the
REFERENCES list.
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CHAPTER 1
INTRODUCTION

1.1  BACKGROUND OF STUDY

This Final Year Project is focused on Wireless Fidelity (Wi-Fi) Technology to be
integrated in a simple remote control car. It is based on the IEEE 802.11 specifications
which provide coverage of up to 500 feet indoors and 1500 feet outside. Wi-Fi supports
1, 2, 5.5 and 11mbps speeds to carry data as well as voice communication. With these
characteristics, this technology is the most suitable to be employed and indirectly solve
the related problem statement in this project. Using electromagnetic waves, wireless
LAN transmit and receive data over the air, minimizing the use of human resources and

energy in patrolling areas.

1.2 PROBLEM STATEMENT

1.2.1 Problem Identification

Patrolling an area is not an easy task as we might think. Basically a security guard has
to travel regularly through an area or long distance buildings in order to make sure the
location is absolutely free from any dangerous activities or unexpected incidents. As
the matter of fact, walking alone in the middle of the night still gives zero guarantees
that the premises are safe. Furthermore, it is undeniable that this tour of duty requires a
lot of energy and stamina which is tiring. This situation will lead to the unethical
manners while working, for instance sleeping because of exhausted. Closed Circuit
Television (CCTV) really helps the guard to monitor those areas. Unfortunately, those

cameras are static or can be limitedly adjusted. A moving device that acts as the third



eye to the guard can overcome this problem. Wi-Fi Car offers solutions that address the

shortcomings of the traditional way of patrolling an area.
1.2.2 Significance of Project

With the use of ordinary radio frequency (49 MHz), it may not cover all specific areas.
The same thing goes if infrared and Bluetooth technology are given priority. How
about 3G technology? It is also not suitable since 3G is using licensed spectrum under
specific service provider. The use of Wi-Fi technology seems the perfect response in

developing the car.
1.3  OBJECTIVE AND SCOPE OF STUDY
The objectives of this project are:

(1) To study and familiarize author with Wi-Fi technology, devices and

services.
(2) To model a remote control car by using Wi-Fi technology.

(3) To expose author t_b a different range of expertise as author will have to

deal with circuit.
1.3.1 Feasibility of the Project within the Scope and Time Frame

At first glance, this project seéms easy to be implemented as author just needs to
follow ordinary remote controlled car’s design. Actually dealing with different
technology and devices make this project tougher than expected. In order to complete
this project, a lot of research and practice need to be done. The project will be divided
into two parts and each part will have different subsections. Author has to prepare

backup plans of each phase in case of unexpected result turns out.



The two main parts of this project are:

(a)

(b)

Require a user to control a car by using his/her laptop. Author should be able to
include the basic car movements (forward, reverse, left, and right) in her
program. The instruction will be transmitied to the receiver in order to control

motors of the car, and the car will move accordingly.

Require author to integrate web cam with the car. The live video will be

streamed to the user’s laptop/PDA.

Part B will be ignored in this project. The feasibility of this project can be evaluated
through technical and schedule factors.

Technical Feasibility _
This project can be completed with technical guidance from IT and EE
technicians. The author also joins an internet group which discusses the related
issues in developing Wi-Fi firmware for microcontroller. It improves author

understanding on this matter and indirectly affect author skills in programming.

Schedule Feasibility

The author has scheduled the time given according to the suggested milestone
that can be referred from the Final Year project Guidelines. Please refer to
Appendix A for the project timeline. It is feasible to complete the project within

the given time frame if the resources are available,



CHAPTER 2
LITERATURE REVIEW AND THEORY

2.1  INTRODUCTION TO Wi-Fi

Wi-Fi radio is using one of the wireless communications that works with 802.11
standard. This unique standard was created by IEEE and it uses radio transmissions to
connect computer devices to a network or to each other at distances of up to about 100
meters. The reliable coverage range for 802.11 WLANSs depends on several factors,
including data rate required and capacity, sources of RF interference, physical area and
characteristics, power, connectivity, and antenna usage. Theoretical ranges are from 29
meters (for 11 Mbps) in a closed office area to 485 meters (for 1 Mbps) in an open
area. However, through empirical analysis, the typical range for connectivity of 802.11
equipment is approximately 50 meters (about 163 ft.) indoors. A range of 400 meters,
nearly % mile, makes WLAN the ideal technology for many campus applications. It is
important to recognize that special high-gain antennas can increase the range to several
miles. According to Wikipedia.Com; Wifi is a brand originally licensed by the Wi-Fi
Alliance to describe the underlying technology of wireless local area networks
{WLAN) based on the IEEE 802.11 specifications. Wi-Fi was developed to be used for
mobile computing devices such as laptops, in LANs but is now increasingly used for
more applications including Internet and VoIP phone access, gaming, and basic
connectivity of consumer electronics such as televisions and DVD players, or digital

cameras.

Wi-Fi technology is using mesh topology, where collection of wireless devices
maintaining RF connectivity to create a seamless (flawless) path for data packets to
travel. Wi-Fitechnology.com in it website describes that a wireless mesh network

resembles an idealized version of a top-level Internet backbone in which physical



location is less important than capacity and network topology. In the wireless mesh
environment, a network can be pictured as a collection of access points, routers, or end
users (equipped with wireless receiver/transmitters) that are free to move randomly but

maintain a reliable communication that sends and receive messages.

IEEE 802.11 defines two kinds of services that are Basic Service Set (BSS) and
Extended Service Set (ESS). BSS is made of stationary or mobile wireless stations and
a central base station, known as access point (AP). Another topology is know as ad hoc
network, is meant to easily interconnect mobile devices that are in the same area (¢.g.,
in the same room). In this architecture, client stations are grouped into a single
geographic area and can be Internet-worked without access to the wired LAN
(infrastructure network). The interconnected devices in the ad ho¢ mode are referred to
as an independent basic service set (IBSS). It is a stand alone network and cannot send
data to other BSSs. In this architecture, stations can perform a network without AP as
long as they agree to participate in the network. In short, user devices communicate
directly with each other in a peer-to-peer manner. ESS is wider than BSS as it is
created when two or more BSSs with APs are connected through distributed
networking, and this is called an infrastructure network.

The fundamental structure of a Wireless Local Area Network (WLAN) is the peer-to-
peer or peer-to-multipoint communication between two wireless devices, called ad hoc.
The purpose is forming a collection of wireless devices that maintain connectivity with
each other while transferring or routing data in a random manner. Most wireless LAN
uses spread spectrum technology to transmit and receive data. Spread spectrum was
developed and used by military, because of its reliability, security and mission-critical

commtinication system of operation.

Spread-spectrum is designed to trade bandwidth efficiency for reliability, integrity and
security. More bandwidth is consumed than that of other radio transmission system.
The trade-off produces a signal that is, in effect louder and easier to detect, providing

the receiver knows the parameter of the spread-spectrum signal being broadcast. Any



other receive not tuned to the right frequency will view transmission as background
noise. There are two types of spread-spectrum technologies and they are frequency

hopping and direct sequence.

In peer-to-peer (P-to-P) configuration, each wireless link replaces a single
communication cable and can converse reliably as long as the two end points are close
enough to escape the effects of Radio Frequency (RF) interference or signal loss. To
ensure maximum RF performance, the Wi-Fi cells incorporate high-powered radios
operating at the maximum allowed regulatory limits (1W) in conjunction with high-
gain omni directional (7.4 dBi) or directional antennas [2]. Compared with Bluetooth,
Wi-Fi is more suitable to control a car in this project as it provides wider range and

higher data rate.
2.2  BRIEF HISTORY

Motorola developed one of the first commercial WLAN systems with its Altair
product. However, early WLAN technologies had several problems that prohibited its
pervasive use. These LANs were expensive, provided low data rates, were prone to
radio interference, and were designed mostly to proprietary RF technologies. The IEEE
initiated the 802.11 project in 1990 with a scope “to develop a Medium Access Control
(MAC) and Physical Layer (PHY) specification for wireless connectivity for fixed,
portable, and moving stations within an area.” In 1997, IEEE first approved the 802.11
international interoperability standard. Then, in 1999, the 1EEE ratified the §02.11a and
the 802.11b wireless networking communication standards. The goal was to create a
standards-based technology that could span multiple physical encoding types,
frequencies, and applications. The 802.11a standard uses orthogonal frequency division
multiplexing (OFDM) to reduce interference. This technology uses the 5 GHz
frequency spectrum and can process data at up to 54 Mbps. This history was taken
from [17].



2.3 HOW WI-FI WORKS

According to cease-wire.co.uk, Wireless LAN use electromagnetic airwaves to
communicate information from one point to another without relying on any physical
connection. Radio waves are often referred ad radio carriers because they simply
perform the function of delivering energy to a remote receiver. By superimposing the
transmitted data onto the radio carrier, data can be accurately extracted at the receiving
end. This is generally referred as modulation of the carrier by the information being
transmitted. Once data is modulated, the radio signal occupies more than a single
frequency, since the frequency or bit rate of the modulating information adds to carrier.
Multiple radio carriers can exist in the same space at the same time without interfering
with each other if the radio waves are transmitted on different radio frequencies. To
extract data, a radio receiver tunes in one radio frequency while rejecting all other

frequencies.

As we all know, a typical Wi-Fi setup contains one or more Access Points (APs) and
one or more clients. An AP broadcasts its Service Set Identifier (SSID) via packets that
are called beacons, which are broadcast every 100 ms. The beacons are transmitted at 1
Mbit/s, and are of relatively short duration and therefore do not have a significant
influence on performance. Since 1 Mbit/s is the lowest rate of Wi-Fi it assures that the
client who receives the beacon can communicate at least 1 Mbit/s. Based on the
settings (e.g. the SSID), the client may decide whether to connect to an AP, Also the
firmware running on the client Wi-Fi card is of influence. Say two APs of the same
SSID are in the range of the client, the firmware may decide based on signal strength to
which of the two APs will connect. The Wi-Fi standard leaves connection criteria and
roaming totally open to the client. This is the strength Wi-Fi but also means that one
wireless adapter may perform substantially better than the other. Since Wi-Fi transmits

in the air, it has the same properties as non-switched Ethernet network.



2.4 THE WI-FI STANDARD

The 802.11 family currently includes six over-the air modulation techniques that all use
the same protocol, and the most popular techniques are those defined by the b, a and g

notations, which are described as in Table 1.

Technique - Description

802112 | It operatés at 5 GHz and can handle up to 54 megabits per second.
Although faster than 802.11b, 802.11a is not as frequently used,
especially in home and small office settings. 802.11a technology is
not compatible with 802.11b technology.

802.11b An addition to the 802.11 wireless LAN specification. 802.11b
provides the potential for 11 Mbps (megabits per second)

transmission (with a fallback to 5.5, 2 and 1 Mbps) at a radio
frequency in the 2.4 GHz (gigahertz) band. 802.11b is a widely
used wireless networking technology. 802.11b technology is not
compatible with 802.11a technology.

802.11¢g 802.11g provides the potential for 54 Mbps (megabits per second)
transmission (with several fallback transmission rates) at a radio
frequency in the 2.4 GHz (gigahertz) band. 802.11g was developed
as a higher-speed wireless technology (when communicating with
other 802.11g devices) and is compatible with 802.11b devices.
802.11g technology is backward compatible with 802.11a
technology.

802.11n 802.11n builds upon previous 802.11 standards by adding MIMO
(multiple-input multiple-output). According to ritebrain.net, MIMO

works by allowing two or more distinct signals to be transmitted
over the same 802.11 radio channel at the same time with no
interference. The additional transmitter and receiver antennas allow
for increased data throughput through spatial multiplexing and
increased range by exploiting the spatial diversity through coding




schemes like Alamouti coding. It will feature speeds above 100
Mbps using multiple antennas and be backwards compatible with
today's gear, It would be 4-5 times faster than 802.11g, and perhaps
50 times faster than 802.11b. The standardization progress is

expected to be completed by the end of 2006.

Table 1: 802.11x capabilities

25 WI-FIPROTOCOL

Every transmission needs to follow protocol. The same thing goes to Wi-Fi technology.
With that, author needs to know the 802.11 protocol in order to handle the frames. The

general description of the 802.11 header is mentioned as below.

802.11 HEADER
#BYTES | 2 2 6 6 6 2 3
DESC | FC | DU/ID | ADDR1 | ADDRZ | ADDR3 | SEQCTL | ADDR4
DADDR = DESTINATION ADDRESS
SRCADDR = SOURCE ADDRESS
LEN/TYPE = LENGTH/TYPE
FC = FRAME CONTROL
DU/ID = DURATION/ID
ADDR1 = ADDRESS 1
ADDR2 = ADDRESS 2
ADDR3 = ADDRESS 3
SEQ-CTL = SEQUENCE-CONTROL
ADDR4 = ADDRESS 4

Figure 1: 802.11 header

Address | is always the address of receiver {destination address), meanwhile Address
2 is the sender’s address (source address). In a BSS, Address 3 can be either a source
or destination address depending on which way the frame is flowing (fo or away from
AP). Address 4 is optional which only used in bridge mode. There is no direct 802.11
header support in the Wi-Fi code. The use of the 802.3 header helps this out. With the



802.3 header mode selected, the code will bypass the 802.11 header option in one of
the functions. The 802.3 header can be referred to Figure 2.

802.3 HEADER _
# BYTES 6 6 2
DESC DADDR SRCADDR | LEN/TYPE
DADDR = DESTINATION ADDRESS
SRCADDR = SOURCE ADDRESS
LEN/TYPE = LENGTH/TYPE
Figure 2: 802.3 header

25 COMPARISON WITH OTHER TECHNOLOGIES
The comparison of Wi-Fi and other technologies were described in Table 2. This
comparison is very important in order to make sure the use of Wi-Fi suits this project

very well.

wi-Fi 3G

centric, decentralized approach to
service provisioning

Unlicensed spectrum

Possible to provide contiguous
coverage over a wider area by using
multiple base stations

Broadband data service. Sufficient
bandwidth to support real-time

voice, data and streaming media.

“* To support wireless LAN. End user | =

3gisa techno]dgy for mobile service

provider

Use licensed spectrum to provide
wireless telephone coverage

Include metropolitan area only but
offers ubiquitous and continuous
coverage.

Broadband data service, support data
rates from 384 kbps up to 2 Mbps
(sufficient bandwidth to support

real-time voice, data and streaming

10




media).

Higher bandwidth Offers much narrower bandwidth
but over a wider calling area.
Advantage of facilitating QoS
management
Bluetooth Infrared |
Short i'ange | wireless No licenses needed

communication, coverage up to 30
feet only

Enabled devices operate in the 2.4
GHz radio frequency rage, but future
versions will operate in 6-9 GHz
range, eliminating the concern of
interference from other wireless
devices.

Data transfer rates up to 3 Megabits
{375 kilobytes) per second (slow
transfer  rate,  suitable  for
transmitting smaller files such as
text documents and cell phone
contacts as well as lower quality
images and audio).

Built-in security

Interference by sunlight, heat
sources
Low bandwidth

Table 2: Comparison of Different ‘Technologies

11




2.6

ADVANTAGES OF Wi-Fi

Wireless LANs offer the following productivity, convenience and cost advantages:

Mobility: Provide LAN users with access to real time information anywhere at

work and n home.

Installation Speed and Simplicity: Fast, easy and eliminate pull cables

through walls and ceiling.

Installation Flexibility: Wireless technology allows the network to go where

wire cannot go.

Reduced Cost-of-Ownership: Initial investment of Wi-Fi is higher than
traditional LAN, but cheaper than 3G and overall installation expenses and life
cycle costs can be significantly lower. Long term cost benefits area greatest

dynamic environments requiring frequent moves and changes.

Scalability: Wi-Fi systems can be configured in a variety of topologies to meet
the needs of specific applications and installations. Configurations are easily
changed and ranged from peer-to-peer networks suitable for a smal} number of
users to full infrastructure networks of thousands of users that enable roaming

over a broad area.
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CHAPTER 3
METHODOLOGY/PROJECT WORK

3.1 PROCEDURE IDENTIFICATION:

Methodology is steps taken in undergoing the research and project work. This research
performs more on wireless characteristics (transfer rate, performance, etc) as well as

developing the output of the problem initialized.
3.1.1 Process phase

In completing this project, author prefers to use prototyping-based and incremental
methodology which author can perform analysis, design and implementation
concurrently. These three phases are performed repeatedly in a cycle until the system is
completed. This will give advantages to author as she can re-anaiyze, re-design, and re-

implement the next prototype based on user comments.

Combining the first methodology with incremental prevents author from starting the
whole project from zero point if any changes happen, hence just modified the current
prototype. For each incremental phase, author will perform the subtasks identified in
completing the whole project.

Planning ——l

Analysis
Desig System Implementation
n —@—_’
Implementation !
Y
T System

Figure 3: Methodology Pracess
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Planning phase _

In the planning phase, author chooses among several factors to set the application
goals. The goals include anticipating and deciding on the target audience, purpose and
objectives for the information. Besides, author had planned the activities in all stages

and also the backup plans in case of unexpected results turn out.

Analysis Phase
In order to improve the application’s quality, author did gathering and comparing about
the application and functionality. This helps author in making decision during

planning, design and implementing.

Design Phase
For the design phase, author concentrates on the limitation and constraint in developing
this project. Besides, author did some research in designing the interface and

emphasize on its clarity and user satisfaction.

Implementation Phase
In this phase, author builds the system using MP LAB IDE and VB6. Author also did
testing and the testing is divided into three sections which are:

Unit Testing  : Testing of each small portion of the function

Module Testing: Testing a few units together

System Testing: Test the system as a whole.

14



3.2 PROJECT WORK

By referring to the problem statement, author divided the whole project into three main
tasks. All these three tasks are not concurrently developed. Please refer to Appendix A

for the project timeline. The tasks are briefly explained as below:

1. Remote Control System
As the name implies, this system will be a remote control to control the
Wi-Fi car. It will have the basic functions to conirol the car’s

movements.

2. Wi-Fi Car Firmware
This firmware will be the brain to the Wi-Fi Car, which will be
programmed into a microcontroller. It will read the received data sent
by the transmitter (using Remote Control System) and ask the hardware

to respond appropriately based on the command given.

3. Wi-Fi Car Body
In this part, author needs to deal with circuit in developing the WiFi
Car’s body, which includes the H-bridge circuit and power regulator to

control the direct current.
3.2.1 Remote Control System
After considering the working environment and the problem statement, author

categorized the requirements into functional requirements and non functional

requirements as below:

i3



Functional requirements

B oo oo

Provide connection controls.

a. To connect to the network
b. To disconnect from the network
Type of movements
a. Automatic
a The car will keep moving until the stop command is triggered.

b. Manual Control

. The car will move in short distance only and it stops until it

receives the new instructions.

The system should offer the movement controls. In this system, user has two
ways to control the car. Instead of clicking the buttons, user should be able to
use the system by pressing the appropriate keys assigned. The movement
functions listed in the system are:

Stop

Forward

Reverse

Right

Left

Non-Functional requirements

l.  Security
Make sure a proper network connection between both ends, and include WEP is

possible.

2. Performance

To prompt appropriate warning (e.g. lost control) if the signal strength slower and

slower.

16



3. Usability
Make sure to provide a very good interface, thus eliminate confusion to the user. This

software is expected to use 4 familiar keys, which are right, left, up and down arrows.

4. Integrity

Support easiness to copy the software to the other ends, or users. This software should

able to work together with the other end.

5. Reliability

Maintain software reliability during the control. Let say a user presses the up arrow
(forward) key, the system must send an appropriate signal to the other end (Wi-Fi car)

and will move the car forward.

17



State Diagram

Connect

(Select type of mavemenl]

' Control movaments ,

Disconnect

Figure 4; State Diagram

By referring to the above figure, user has to trigger the Connect function in order to
control movement buttons. Furthermore, user can stop the connection anytime during

the control.

Coding and Debugging

This system was developed using C++ language and utilized Microsoft Visual Studio.
NET as the platform. The system then was redeveloped using VB 6.0 but still maintain
the same functions. In this system, user has two ways to control the car. The first one is
by pressing the button provided and the second one is by pressing appropriate keys

assigned.

18



3.2.2 Wi-FiCar Firmware

In this task, author needs to program microcontroller using MPLAB IDE and HI-TECH
PICC-18 compiler. As author should focus on the program, author bought a wireless
device with microcontroller, Airdrop-P. The default driver in Airdrop-P is using BSS
mode and manages to handle Internet Control Message Protocol (ICMP), Transmission
Control Protocol/Internet Protocol (TCPAP) and User Datagram Protocol (UDP).
Author hard coded the IP address of the car to be 192.168.0.151 and it will join the
WIFICAR SSID. This firmware can be considered as the brain of the Wi-Fi car.

UDP is the main protocol used by author to interact between two ends of Wi-Fi

hardwares. Below are the rough ideas of how this Airdrop-P works.
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Power up and initialize Airdrop USART

A

Initialize CF NIC

'

Configure CF NIC for BSS operation

h J

Configure CF NIC's desired SSID

'

Configure CF NIC's maximum frame body data length

:

Configure CF NIC's transmission rates

Retrieve and format CF NIC's MAC address

|

Format the Airdrop-P IP address

:

Allocate 802.11b NIC transmit buffer

L

Enable 802.11b CF NIC's MAC address

|

Transmit Probe Request by NIC

y

802.11b to request Authentication

802.11b to request Association

y

Join the SSID spedified

h 4

Control the received information from Wi-Fi Remote
Control

h A
£nd

Figure 5: Flow of Wi-Fi Car Firmware
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As author only focused on UDP, author wili elaborate on how the UDP works in
Airdrop-P. As we all know this protocol will send and receive data but it did not care if
it really gets where it is going or not. UDP modifies an application-generated message
by tagging. on a checksum, a source port number and a destination port number of its
own before passing the UDP segment to IP for encapsulation. IP does its best to deliver
the UDP segment since there is nothing within TP or UDP segment it is carrying to
guarantee that the UDP segment will arrive intact.

Based on fact, UDP transmits a UDP datagram through a source port to a UDP
recipient’s destination port. The destination port number and destination 1P address are
used to route the UDP segment to the correct application once the segment arrives at its
destination. Actually by using port numbers, various systems can use the same port
simultaneously, which is calied multiplexing. The word socket is used in the
combination of the IP address and the port number. The interesting part of UDP is it
does not require the establishment session with the remote host. No handshaking. No
predetermined contact between UDP hosts. That is why UDP is called connectionless

protocol. This will result in faster and efficient way to send a message.

UDP checksum is optional but this driver performs a checksum on every UDP
datagram, The calculation of this checksum is a bit different compared to ICMP and IP
checksum procedures. The UDP checksum includes some choice bytes from the IP
header as well. The UDP checksum is calculated using below information:

» IP source address word

» IP destination address word

« P protocol byte

=  UDP length word

= UDP header

» UDP data
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3.2.3 Wi-Fi Car Body

Apart of developing the software, author also needs to build the car body as the

prototype to the Wi-Fi Car. The essential circuits/hardware needed in creating this car

are.

Airdrop-P
This circuit is equipped with microconiroller and Wi-Fi technology,
which will be the core part of this project to receive signal sent from
another Wi-Fi devices. Each and every command received will be
translated to perform necessary action. The general specifications of
Airdrop-P are:

Full speed 11Mbps 802.11B Operation

On-board +3.3V power supply

Uses any PRISM2.3 CF Radio

RS-232 Port

PIC18LF8621 Microcontroller

On-board ICSP for Program/Debug

H-bridge

H-bridge has four switching elements at the "corners" of the H and the
motor forms the cross bar. The key fact to note is that there are, in theory,
four switching elements within the bridge. These four elements are often
called, high side left, high side right, low side right, and low side left
(when traversing in clockwise order). This circuit is useful in controlling

the motor directions.

3. Power regulator

This simple circuit is needed in order to maintain a constant voltage for
the whole circuits. All voltage regulators operate by comparing the

actual output voltage to some internal fixed reference voltage.

22



3.3

RESEARCH TOOLS

3.3.1

33.2

Hardware:

EDTP Airdrop-P
This device is equipped with microcontroller and Wi-Fi technology,

which will be the core part of this project to receive signal sent from
another Wi-Fi devices, Each and every command received will be
translated to perform necessary action (control motor direction, control

camera, etc), thus can be considered as the brain of a simple car.

Motor
Hardware to be connected to the microcontroller, and definitely will

help to move the board based on the command sent from user.

Web cam
This device will work as an eye to the user during controlling the car,

which actually stream real live video to the user.

MPLAB ICD 2

This device is intended to load firmware into the chip. As the name

implies, it is actually the in- circuit debugger.

Software

Microsoft Visual Basic 6.0

Software used to produce a simple remote control system.
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Microsoft Project

This software helps author in completing and maintaining the project
timeline as the project activities are not running as planned and keep on
changing due to unexpected problems arise. By using this software
author can easily keep track her activities, and indirectly helps her to

meet the task timeline on time,

. Ethereal
Help to capture packets to be analyzed before adding necessary

functions in the Airdrop-P driver.
. MPLAB IDE

This program is compulsory to build program for microchip

microcontrollers. A C compiler is used together with this software.
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CHAPTER 4
RESULT AND DISCUSSION

41 RESULTS

As mentioned in the previous chapter, there are three major parts in this project. The
first part is dealing with the Remote Control System, the second one is the Wi-Fi Car
Firmware and last but not least is the Wi-Fi Car itself. In order to complete those three
parts, strong knowledge on 802.11 frames and UDP protocol are required. The

expected result of this project is shown in Figure 6.

Remote Control System (intiude W\Tl:“tﬁ.(.'g?rﬁmwam)
W
_‘/\ »D) (@( — 0°0 —
- ¥

Figure 6: Expected Result

During the development, unexpected incident happen where the microcontroller resides
in the Airdrop-P failed to be programmed. The developer of the Airdrop-P believes that
the chip was damaged and the certain program memory failed to be read. Due to this
problem, it seriously affects the development of Wi-Fi Car Firmware. This requires
author to implement one of the contingency plans. List of contingency plans are as
follows:

1. Rebuild the circuit

2. Connect the car by using laptop
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At first author decided to rebuild the Airdrop-P circuit, but due to time constraint and
hardware limitation, author had to continue with the second contingency plan. The

circuit of the Airdrop-P can be referred to Appendix B.

LATSS NIRRT
 EMEIOE SRR

Figure 7: Power -up LEDs using Wi-Fi

Before the microcontroller damaged, author successfully lighted up some LEDs from a
laptop by using Remote Control System. Refer to Figure 7 for the output. Besides,
author also tested the default function in the microcontroller, for instance ping the
hardcoded IP address.

26881
soft Coep.

[Reply From 192.168.9.151: byt
Reply from 192.168.8.151: hyt
[Heply Fyom 192 _168.9.151: hyt
Reply fran 192.168.08.151: hyt s TTL=£28

192.168.8.151¢
4, fiece i =4, Lost = B (Bz loss),
i i idIi-seconds:

s, Maximan = Average .= Bas

D:sDocuments and fettingo\gparadisI>_

Figure 8: Pinging the Airdrop-P

The default driver also designed with minimal TCP/IP model. Below are the interfaces

during the telnet session with Airdrop-P.
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come to Microsoft Telnet Gliemt

scape Character is 'CTRL+]'

icreseft Telnet> open 192.168.8.151 S&E8R

Figure 9: Telnet session with Airdrop-P

i ivProp-Pruuttop

Figure 10: The echoed message of uip

By applying the contingency plan, there are no much changes that need to be done to
the Remote Control System and the Wi-Fi Car body. The major adjustment is to
eliminate the Wi-Fi Car Firmware and construct a new system (Wi-Fi Car System) and
install it in a new laptop (any mobile devices with Wi-Fi will do). The expected result

of using contingency plan can be referred to Figure 11.

Remote System Wi-F Car System

”’B)) (Kf«

Figure 11: Expected Result using Contingency Plan
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Therefore, the Wi-Fi Car must be connected to the laptop which has the Wi-Fi System
in order to see the movements. Even though the new system (WiFi Car System) is not
integrated in the Wi-Fi Car, the overall system is still implementing Wi-Fi technology.
The screen shots of the final product can be referred to Figure 12, 13, 14 and 15. In this
contingency plan, author stream a real live video from Wi-Fi Car System to the Remote

Control System.

Figure 13: The Interface of Wi-Fi Car System
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Remote Control System

Figure 15: Wi-Fi Car
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By referring to Figure 14, the arrow buttons in Remote Control System will trigger the
appropriate command to the Wi-Fi Car System. These functions also can be controlled
via key press. Refer to Table 3 for the button functions and the appropriate car

movements.

Button | Keyboard Function
0 0 Forward
J J Reverse
N —> Right
«— “«— Left
® S Stop

Table 3: Functions in Remote Control System

Wi-Fi Car System also has same functions as Remote Control Car System, but instead
of sending command to other system, it directly sent the commands through parallel

port to the car. The car will move accordingly based on the command received.
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42  DISCUSSION

There are several problems arise, which affect the progress of this project. The first and
foremost problem is related to the programmer to load a firmware into Airdrop-P. The
use of MPLAB ICD 2 will ease author works; unfortunately UTP did not have this
programmer. After some time, the EE department ordered this programmer but it
haven’t reach UTP yet and author has to wait until now. As an alternative way, author
has to build her own programmer (refer to Figure 16) while waiting for ICD 2 by
referring to [12] and [13]. Author did not sure how far this programmer fits Airdrop-P
but in the middle of the development, author identified that the MCU type used in
Airdrop-P is not listed in the software provided. Hence that forced author to wait for
ICD 2. Since author sees no future in waiting the device for almost three months, the

final decision was to buy the programmer online.

Figure 16: Programmer developed
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Figure 17: Microchip MPLAB ICD 2

The second problem is related to the default driver in Airdrop-P. As mentioned above,
the driver is coded in BSS mode. The actual intention is to move wireless car in IBSS.
It is undeniable that it can be done as one of the airdrop users had successfully run his
own code in IBSS. The code is shared in the [10], but author really do not have much
time to study on that as all works are delayed because of the programmer. With that,

author prefers to stick to the defanlt driver that is in BSS mode.

The third problem is related to the compiler. There are many compilers ready to be
used and three of them are HI-TECH PICC-18, CCS C and C-18. Author prefers to use
HI-TECH PICC-18, the same compiler as EDTP is using, but this one is only a demo
version. The codes used in the default driver were mark as obsolete, which lead to fail
in compiling the driver. As a temporary solution, author uses C-18, provided by
microchip. This one is also a demo version and one of the Airdrop members was kind
enough to share the modified code to be used in C-18. Since author already study the
HI-TECH PICC-18 compiler, author decided to stick with it. After walkthrough the
codes provided, author managed to solve the problems occurred and successfully
produced the HEX file needed.
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CHAPTER 5
CONCLUSION AND RECOMMENDATION

5.1 CONCLUSION

As conclusion, author meets the ohjectives of this project. Even though author failed to
complete the actual plan because of unexpected problem, author still utilized Wi-Fi
technology in the contingency plan. Lots of knowledge in technical and non-technical
has been gained. This project is important in solving the problem mentioned and ailso to

broaden up Wi-Fi scope.

This project is one of the best platforms to achieve all the objectives and solve the
issue. It is undeniable that author gain extra knowledge on Wi-Fi technology and
indirectly help to develop author skills in programming field, especially in embedded
programming and socket programming module. Besides, author also applied

knowledge learned throughout eight semesters in UTP.

Furthermore, author realizes that she needs to tighten and patched her management
skills due to the failure to meet some of the tasks timeline. It is understood that author
has many other commitments such as tests, assignments, course projects and finals, but
that are not the suitable reasons why she cannot complete some tasks in this project.
Author strongly agrees that with a proper planning and wise time management, she can

complete the all tasks on time.
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52 ' RECOMMENDATION

After revising the whole project, author found that it requires a lot of efforts to fulfill
all the requirements. Due to time constraints and some limitations, author dropped out
some requirements. Author successfully controls the Wi-Fi Car by sending command
from Remote Control System to Wi-Fi Car System. Below are the recommendations to

this project:

1. Rebuild the Airdrop-P circuit
Author recommends the continuer to rebuild the Airdrop-P circuit because it is
costly to buy a new Airdrop-P device. The original circuit of Airdrop-P is using
a surface mounted microcontroller, which is hard to be replaced if any problem
occurred. Therefore, type of microcontroller also needs to be replaced. The

schematic of Airdrop-P can be found in Appendix B.

2. Wired Equivalent Privacy(WEP) enabled
Incorporate WEP features in the embedded software. WEP is a security
protocol that is designed to provide a wireless local area network (WLAN) with
a level of security and privacy by encrypting the data that is transmitted. It
protects the vulnerable wireless connection between users (clients) and access

points (APs).
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Source code: Remote Control System

Option Explicit

Dim KeyArray(100) As Boolean
Dim Calidad As Byte

Dim IncreaseCal As Boolean
Dim ReduceCal As Boolean
Dim intQuality As Integer

Private Sub ForwardCar(}
If optType{1).Value = True Then
sock.SendData "Forward™: DoEvents
Else
sock.SendData "AutoForward™ DoEvents
End If

End Sub

Private Sub ReverseCar{)
If optType(1).Value = True Then
sock.SendData *Reverse™ DoEvents
Eise
sock.SendData "AutoReverse™: DoEvents
End If

End Sub

Private Sub LeftCar()
Tf optType(1).value = True Then
sock.SendData "Left": DoEvents
Else
sock.SendData "AutoLeft": DoEvents
End If

End Sub

Private Sub RightCar(}
If optType(1).Value = True Then
sock.SendData "Right”; DoEvents
Else
sock.SendData "AutoRight": DoEvents
End If

End Sub

Private Sub bintwd_Click(}
ForwardCar
End Sub

Private Sub btnRvs_Click()
ReverseCar
End Sub

Private Sub btnLft_Click()
LefiCar
End Sub

Private Sub btmRgt_Click()
RightCar
End Sub

Private Sub binStop_Click()
sock.SendData "Stop": DoEvents
End Sub

Private Sub Video()

Dim Xs As Long, Ys As Long
X5 = ImVideo.Width / Screen. TwipsPerPixelX
Ys = ImVideo.Height / Screen, TwipsPerPixelY



SetWindowRgn ImVideo.hwnd, CreateRoundRectRgn(0, 0, Xs, Ys, 12, 12), True

PicMarca.Height = ImVideo.Height + 120
PicMarco.Width = ImVideo.Width + 120

X5 = PicMarco.Width / Screen. TwipsPerPixelX
¥s = PicMarco.Height / Screen. TwipsPerPixelY
SetWindowRgn PicMarco.hwnd, CreateRoundRectRan(, 0, Xs, Ys, 12, 12), True
End Sub

Private Sub Cmdbisconnect_Chick()
sock.Close

' LblCalidad.Caption = ™

' LblFps.Caption ="
StatusBarCon.Panels(2). Text = ™
StatusBarCon.Panels{3).Text = ™
PicCalidad.Cls
Set ImVideo.Picture = LoadPicture()

' {biConVideo.Caption = * DISCONNECTED *
StatusBarCon.Panels{1).Picture = PicBisConn
StatusBarCon.Panels(1).Text = "Disconnected"
CmdConnect.Enabled = True
CmdDisconnect.Enabled = False
btnStop.Enabled = False
btnFwd.Enabled = False
binRvs.Enabled = False
btnlft.Enablted = False
btnRgt.Enabled = Faise

End Sub

Private Sub CmdConnect_Click()
On Error Resume Next
If TxtIp. Text = " Or TxtPort. Text = ™ Then
MsgBox "Please specify the Port and IP address.”, vbinformation, "Incompiete Information”
Else
If sock.State <> sckClosed Then
MsgBox "Please make sure the Wit Car is on.”, vbinformation, "General Information"
Bt Sub
End If
sock.Connect TxtIp.Text, TutPort.Text
End If
End Sub

Private Sub sock_Connect()

' LblConVideo.Caption = "CONNECTED"
StatusBarCon.Panels(1).Picture = PicConn
StatusBarCon.Panels(1}. Text = "Connected”
Calidad = 2
intQuality = Calidad
ColorQuality {Calidad)

ScroliQuality.Value = Calidad

Do
DoEvents
Loop Until sock State = sckConnected

CmdConnect.Enabled = False
CmdDisconnect.Enabled = True
binStop.Enabled = True
binFwd.Enabled = True
binRvs.Enabled = True
binLft.Enabled = True
btnRgt.Enabled = True

End Sub



Private Sub sock_Close()
sock.Close
Sat ImVideo. Picture = LoadPicture(}

"LbiCalidad.Caption = **
StatusBarCon.Panels{2).Text = *"
'LblFps.Caption = ™
StatusBarCon.Panels{3). Text = ™"
PicCalidad.Cls
PicCalidad. Refresh

' LbiConVideo.Caption = ™ DISCONNECTED "
StatusBarCon.Panels{1}.Picture = PicDisConn
StatusBarCon.Panels(1).Text = "Disconnected”

CmdConnect.Enabled = True
CmdDisconnect.Enabled = False
binStop.Enabled = False
btnFwd.Enabled = False
btmRvs.Enabled = False
btnLft.Enabled = False
binRgt.Enabled = False

End Sub

Private Sub sock_DataArrival(ByVal bytesTotal As Long}
Static StringDatosVi As String :
Static HoraVi As String

Static Fps As Integer

Dim qVi As String
on Error Resume Next

While (sock.BytesReceived > 0)
sock.GetData qVi, vbString, bytesTotal
StringDatosVi = StringDatosVi & qVi

Wend

'If Mid(StringDatosVi, Len{StringDatosVi) - 4, 5) = "liron™ Then
If Right{StringDatosVi, 5) = "liron™ Then

Dim Trozo As String

Trozo = Mid{StringDatosVi, 2, Len{StringDatosVi) - 6)

If IncreaseCal = True Or ReduceCal = True Then
If IncreaseCal Then
IncreaseCal = False ]
If sock.State = 7 Then sock.SendData "Eliron™ DoEvents

Else
ReduceCat = False
If sock.State = 7 Then sock.SendData "Fliron™ DoEvents
End If
End If

StatusBarCon.Panels(2).Text = "Kpf : " & Format{Len(Trozo) / 1024, "#,##0.#0")
LbiCalidad.Captian = "Kpf : " & Format{Len(Trozo) / 1024, "#,##0.#0")
LblCalidad, Refresh

Call LoadFromString(Trozo, ImVideo.hDC, 0, 0, (ImVideo.Width / 15), (ImVideo.Height / 15),

False)
ImVideo.Refresh

If HoraVi = ™" Then HoraVi = Format{Now, "ss"}
If HoraVi = Format{Now, "ss*) Then
Fps=Fps+ 1
Else
StatusBarCon.Panels(3).Text = "Fps : " & Fps
LbiFps.Caption = "Fps : " & Fps
LblFps.Refresh



Fps =0
HoraVi = Format{Now, "ss"}
End If

StringDatosVi = ™

End If
End Sub

Private Sub Form_Unioad({Cancel As Integer}
If sock.State = sckConnected Then
Call sock_Close
End If

Do
DoEvents
Loop Uniil sock.State = sckClosed
End Sub

Private Sub CmdExit, Click()
If sock.State = sckConnected Then
Calt sock_Close
Eise
Call sock_Close
End If

Do
DoEvents
Loop Until sock.State = sckClosed

{Unload Me
End Sub

Private Sub ScrollQuality_Change()
If sock.State = 7 Then
I ScroilQuality. Value > intQuality Then
If Calidad < 17 Then
'CmdCalidad(0).Enabled = False
PicCalidad.Cls
Calidad = ScrollQuality.Value
ColorQuality (Catidad)
IncreaseCal = True
End If
Else
If Calidad > 1 Then
‘CmdCalidad(1).Enabled = False
PicCalidad.Cis
Calidad = ScroliQuality.Value
ColorQuality (Calidad)
ReduceCal = True
End If
End If
End If
intQuality = Calidad
End Sub

Private Sub ColorQuality{quality As Integer)

¥ quality < 3 Then
PicCalidad.Line (0, 0)-(Calidad * 255, 120), vbRed, BF

Elself quality >= 3 And quality < 13 Then
PicCalidad.Line {0, 0)-(3 * 255, 120}, vbRed, BF
PicCalidad.Line {3 * 255, 0)-(Calidad * 255, 120), vbYeliow, BF

Else
PicCalidad.Line (0, 0)-(3 * 255, 120), vbRed, BF
PicCalidad . Line (3 * 253, 0)-(12 * 255, 120), vbYellow, BF



PicCalidad.Line (12 * 255, 0)-(Calidad * 255, 120), vbGreen, BF
End If
End Sub

Private Sub Form_KeyDown(KeyCode As Integer, Shift As Integer)
On Error Resume Next
Markes the element in the array as frue if it the key is pushed
KeyArray{KeyCodg) = Trua
End Sub

Private Sub Form_¥KeyUp({KeyCode As Integer, Shift As Integer)
On Error Resume Next
'Markes the element in the array as false 1f it the key is released
KeyArray(KeyCode) = False
binStop.Enabled = Tre
btnFwd.Enabled = True
btnRvs.Enabled = True
btnift.Enabled = True
btnRgt.Enabled = True
End Sub

Private Sub Form_Load(}

'Setting the intarval of the "game loop"/timer to 10 for the Array version
With Me
.KeyPreview = True
End With
tmrArray. Interval = 10

CmdConnect.Enabled = True
CmgDisconnect.Enabled = False
Call video

End Sub

Private Sub tmrArray_Timer(}
If sock.State = 7 Then
If KeyArray(39) = True Then  'moves right

RightCar
binRgt.Enabled = False

End If

If KeyArray(37) = True Then  'moves left
LeftCar
btnift.Enabled = False

End If

If KeyArray(38) = True Then  'moves up
ForwardCar
btnFwd,Enabled = False

End If

If KeyArray(40) = True Then  'maves down
ReverseCar
btnRvs.Enabled = False

End If

If KeyArtay(83) = True Then  ‘'moves down
sock.SendData "Stop": DoEvents
btnStop.Enabled = False

End If

End If

End Sub



Source Code: Wi-Fi Car System
Option Explicit
Dim Terminado As Boolean

Dim KeyArray(100) As Boolean
Private IngCountDownValue As Long '// variable that stores countdown value

Private Sub trrArray_Timer()
If KeyArray(39) = True Then  'moves right

RightCar
bitnigt.Enabled = False

End If

If KeyArray(37) = True Then  'moves left
LeftCar
btnlft.Enabled = False

End If

If KeyArray(38) = True Then  'moves up
ForwardCar
btnFwd.Enabled = False

End If

If KeyArray(40) = True Then  'moves down
ReverseCar
btnRvs.Enabled = False

End If

If KeyArray(83) = True Then  'stop
StopCar
bnStop.Enabled = False

End If

End Sub

Private Sub Form_KeyDown{KeyCode As Integer, Shift As Integer)
On Error Resume Next
'Markes the element in the array as true if it the key is pushed
Picturel.TabIndex = 0
KeyArray(KeyCode) = True
End Sub

Private Sub Form_KeyUp(KeyCode As Infeger, Shift As Integer}
On Errot Resume Next
'Markes the element in the array as false if it the key is released
KeyArray(KeyCode) = False
btnStop.Enabled = True
btnFwd.Enabled = True
binRvs.Enabled = True
btnLft.Enabled = True
btnRgt.Enabled = True
End Sub

Public Sub Enviar(Linea As String)
If sock.State = sckConnected Then sock.SendData tinea: DoEvents Else Bsent = False
End Sub

Private Sub trrWait_Timer()
ingCountDownValue = IngCountDownValue - 1/ decrement the value
If IngCountDownValug = 3 Then
tmrivait.Enabled = False
StopCar
End If
End Sub

Private Sub delay()
ingCountDownValue = 2 '}/ count down from 10
wmrWait.Interval = 1000 '// 1 second
Call trnrWait_Timer



trarWait.Enabled = True '// timer is enabled
End Sub

rivate Sub ForwardCar{)
Call PortOut{888, 6)
IstMsg.AddItem ("Forward"}
If optType(1).Value = True Then
delay
End If

=nd Sub

rivate Sub LefrCar()
Calt PortQut{BEg, 4)
IstMsg. AddItem ("Left™)
If optType(1).Value = True Then
delay
End If
“nd Sub

Yrivate Sub RightCar()
Call PortOut{888, 2}
IstMsg. AddItern ("Right")
If optType(1).Value = True Then
delay
End If
:nd Subr

*ivate Sub ReverseCar()
Cali PortOut(888, 9)
IstMsg.AddItem ("Reverse")
If optType(1).Value = True Then
delay
End If

Ind Sub

rivate Sub StopCar()
Call PortQut(888, 16}
IstMsg. AddItem ("Stop")
*nd Sub

Irivate Sub sock_SendComplete(}
Bsent = True
ind Sub

»ivate Sub binFwd_Click()
ForwardCar
nd Sub

rivate Sub binRvs_Click()
ReverseCar
ind Sub

¥ivate Sub btnlft_Click()
LeftCar
nd Sub

rivate Sub btnRgt_Click()
RightCar
ind Sub

ivate Sub binStop_Click(}
StopCar
ind Sub

’rivate Sub call_con()
f sock.State <> sckClosed Then Exit Sub
sock.Close



sock.Bind CInt(TxtPort. Text), Txtip. Text

sock.Listen

StatusBarCon.Paneis(1). Text = "Listening... "

StatusBarCon.Panels(1).Picture = Piclisten

Bsent = True

capSetCallbackOnFrame wndC, AddressOf MyFrameCallback
znd Sub

rivate Sub sock_ConnectionRequest{ByVal requestiD As Long)
sock.Close
sock.Accept requestiD
Calidad = 14
MsgBox "Connected with " & sock.RemoteHostiP
StatusBarCon.Panels(1).Text = "Connected"
StatusBarCon. Panels(1).Picture = PicConn
Bsent = True
capSetCalibackOnFrame lwndC, AddressOf MyFrameCallback
Ind Sub

’rivate Sub CmdDisconnect_Click()
Call sock_Close
ind Sub

rivate Sub CrmdQuit_Click()
Cerrando = True
Call PortQui(888, 0)
If sock.State = sckConnected Then
Call sock_Close
End If

Do
DoEvents
Loop Until EnCaltback = False

Call Form_Unload{0): Unload Me

nd Sub

’rivata Sub sock_Close()
sock.Close
StatusBarCon.Panels{1).Text = "Disconnected "
StatusBarCon.Panels(1).Picture = PicDisconn
StatusBarCon.Panels(2).Text = ™
StatusBarCon. Panels(3).Text = "
{stMsg.Clear

1f (IGDIP)} Then
GdiplusShutdown IGDIP
End If

call_con
‘nd Sub

rivate Sub sock_Connect{)
StatusBarCon.Panels{1).Text = "Connected "
StatusBarCon.Panels(1}.Picture = PicConn
Calidad = 75
Do

DoEvents

Loop Until sock.State = sckConnected
Bsent = True

nd Sub

rivate Sub sock_DataArrival{ByVal bytesTotal As Long)



static StringDatos As String
Jim q As String, Inicio As String

While (sock.BytesReceived > 0)
sock.GetData g, vbString, bytesTotal
StringDatos = StringDatos & g

Wend

If Mid{StringDatos, Len(StringDatos} - 4, 5} = "liron" Then
If Right({StringDatos, 5) = "iron" Then

Inicio = Mid(StringDatos, 1, 1)
Select Case Inicio
&se IIE“
StringDatos = ™"
If Calidad + 5 <= 90 Then Calidad = Calidad + 5
Case "F"
StringDatos = "™
If Calicdad - 5 >= 10 Then Calidad = Calidad - 5
Case "T" 'detectar Movimiento
If DetectarMovimiento = Faise Then DetectarMovimiento = True Else DetectarMovimiento = False
End Select
Elself StringDatos = "Forward” Then
optType(1).Value = True
ForwardCar
Elself StringDatos = "Reverse” Then
optType(1).Value = True
ReverseCar
Elself StringDatos = "Left” Then
optType(1).Value = True
LeftCar
Elself StringDatos = "Right" Then
optType(1).Value = Trnue
RightCar
Eiself StringDatos = "Stop" Then
StopCar
Elself StringDatos = "AutoForward" Then
optType(0).Value = True
ForwardCar
Elself StringDatos = "AutoReverse” Then
optType(0).Value = True
ReverseCar
ElseIf StringDatos = "Autoleft" Then
optType(0).Vaiue = True
leftCar
Elself StringDatos = "AutoRight" Then
optType(0).value = True
RightCar
End If
StringDatos ="
‘nd Sub

rivate Sub Form_Ltoad(}

Dim lpszName As String * 100
Dim IpszVer As String * 100
Dim Caps As CAPDRIVERCAPS

StatusBarCon.Panels(1).Picture = PicDisconn
StatusBarCon,Panels{1).Text = "Disconnected”
IstMsg.Clear

StopCar
Calidad = 75



'f{Create Capture Window
capGetDriverDescriptionA 0, IpszName, 100, IpszVer, 100 '// Retrieves driver info
IwndC = capCreateCaptureWindowA(IpszName, WS_VISIBLE Or WS_CHILD, 5, 5, 160, 120, Me.hWid, 0)

'} Set title of window to name of driver
SetWindowText lwndC, IpszName

'/ Set the video stream callback function
capSetCallbackOnStatus twndC, AddressGF MyStatusCallback
capSetCallbackOnError lwndC, AddressOf MyErrorCallback

*/f Connect the capture window to the driver
If capDriverConnact(iwndC, 0) Then

Y
'/{ Only do the following if the connect was successful,

Y7 if it fails, the error will be reported in the call
*{ back function.

i

*f{ Get the capabilities of the capture driver
capDriverGetCaps twndC, VarPtr(Caps), Len{Caps}

"1/ If the capture driver does not support a dialog, grey it out

'/ in the menu bar.
! If Caps.fHasDlgVideoSource = 0 Then mnuSource.Enabled = False
! If Caps.fHasDigVideoFormat = 0 Then mnuFormat.Enabled = False
' If Caps.fHasDlgVideoDisplay = 0 Then mnuDisplay.Enabled = False

f{ Turn Scale on
capPreviewScale iwndC, True

'/ Set the preview rate in milliseconds
capPreviewRate lwndC, 66

"f] Start previewing the image from the camera
capPreview lwndC, True

'/ Resize the capture window to show the whole image
ResizeCaptureWindow lwndC

SetWindowPos Me,hWnd, HWND_TOPMOST, 0, 0, 0, 0, SWP_NOSIZE Or SWP_NOMOVE
call_con

With Me
KeyPreview = True
End With
tmrArray.Interval = 10
End Sub

Private Sub Form_QueryUnload(Cancel As Integer, UnloadMode As Integer)
If sock.State = sckConnected Then
Call sock_Ciose
End If

If EnCallback = False Then tapSetCaftbackOnFrame twndC, vbNull
End Sub

Private Sub Form_Unload(Cancel As Integer)
'/{ Disable all callbacks
capSetCallbackOnError iwndC, vbNull
capSetCallbackOnStatus wndC, vbNull
capSetCallbackOnYield lwndC, vbNull
If EnCallback = False Then capSetCallbackCnFrame iwndC, vbNull
capSetCallbackOnVideoStream lwndC, vbNull
capSetCalibackOnWaveStream IwndC, vbNull
capSetCallbackOnCapControl IwndC, vbNult

End Sub



APPENDIX D
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