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Figure 1.9 Working of Ultrasonic Sensor
' |
VI. USING PROCESSING SOFTWARE
b
b Processing is an open source programming language and integrated  development
environment (IDE) built for the electronic arts. new media art, and visual design communities
) with the purpose of teaching the fundamentals ol computer programming in a v isual context,
and to serve as the foundation for electronic sketchbooks. The project was initiated in 2001
b by Casey Reas and Benjamin Fry, both formerly of the Aesthetics and Computation Ciroup al
' the MIT Media Lab. One of the stated aims of Processing is to act as a tool to get non
programmers started with programming, through the instant gratihication of visual feedback
) The language builds on the Java language. but uses a simplilied syntax and graphics
programming models.
)
I P . 2
An open project initiated by Ben Fry and Casey Reas.
Supported by programmaers like you and the nonprofit
Processing Foundation, S0I{€)}(3).
l
)
) 2004-2013 Ben Fry and Casey Reas
' © 2001-2004 Massachusetts Institute of Technology
§ Figure 1.10 Processing 2.0 Software
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VIL. PROBLEMS FACED

A. Ultrasonic Sensor Accuracy Issue

lfuhad.a lot of problc_ms getting reliable readings from the sensor at first. | put together some
beft‘&}::;ﬂ:h:slsl x:h:ch took multiple sonar sweeps and calculalgd a%mululc value deltas |
o - | dumped these scnsorlruadmgs and delta calculations into a spreadsheet. | -
ad‘a test case where 1 took multiple sensor ranging samples at cach step. It was then
that I noticed the deltas were greater between the first and second ranges than they were
between the second and third readings. There were also larger deltas at either end of the
sweep.
The da‘_la demonstrated very plainly that 1 wasn’t giving the servo enough time o move,
Increasing the delay in between readings (to allow the servo more time 10 step) and adding a
delay at the beginning and end of the sweep helped to have much more reliable results. I also

noticed during these tests that decreasing the analog gain sensitivity scemed (0 decrease
anomalous readings between passes.

B. Communicating with Arduino through PC

Another major problem related to the Arduino board was the communication with 1t from PC.
Since, there is a requirement of an RS-232 to TTL conversion for the communication, so try
some methods:

[1] Firstly I used the MAX-232 IC to communicate with the Arduino as with the 8051 but
due to large voltage drop and mismatch in the speed, it failed to communicate,

[2] Next. I tried to use a dedicated AVR as USB to Serial converter as in the original Arduino
board. the difference being DIP AVR used by us instead of the SMD Megal 6U2 controller.
But. unfortunately I was unable to communicate through it.

[3] At last I had no other choice but to use the FTDI FT-232R chip for USB to Serial
conversion. Finally IT WORKED!!!

VIII. APPLICATIONS

The idea of making an Ultrasonic RADAR appeared to us while viewing the technology used r
in defense, be it Army, Navy or Air Force and now even used in the automobiles employing
features like automatic/driverless parking systems, accident prevention during driving etc.
The applications of such have been seen recently in the self parking car systems launched by
AUDI. FORD etc. And even the upcoming driverless cars by Google like Prius and Lexus.
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Figure 1.11 Driverless Car by Google

' A. Air Force

| In aviation. aircraft are equipped with radar devices that warn of aircraft or other obstaclie:s n
or approaching their path. display weather information, and give accurate altitude readings.
* The first commercial device fitted to aircraft was a 1938 Bell Lab unit on some United Air
Lines aircraft. Such aircraft can land in fog at airports equipped with radar-assisted ground-
controlled approach systems.in which the plane's flight is observed on radar screens while
| operators radio landing directions to the pilot.

Figure 1.12 RADAR in Air Force

B. Naval Applications

Marine radars are used to measure the bearing and distance of ships to prevent collision with
other ships. to navigate, and to fix their position at sea when within range of shore or other
fixed references such as islands, buoys, and lightships. In port or in harbor, vessel traffic
service radar systems are used to monitor and regulate ship movements 1n busy waters.
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Figure 1.14 RADAR in Army

Two video cameras automatically detect and track individuals walking anywhere near the
system, within the range of a soccer field. Low-level radar beams are aimed at them and then
reflected back to a computer, which analyzes the signals in a series of algorithms. It does this
by comparing the radar return signal (which emits less than a cell phone) to an extensive
library of “normal responses.”

Those responses are modeled after people of all different shapes and sizes (SET got around to
adding females in 2009). It then compares the signal to another set of “anomalous responses™

— any anomaly. and horns go off.
Literally. when the computer detects a threat, it shows a red symbol and sounds a homn. No

-

threat and the symbol turns green, greeting the operators with a pleasant piano riff ;

-

I1X. A FINAL LOOK
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Figure 1.16 RADAR Screen using Processing 2.0

l X. CIRCUIT SCHEMATICS

motor to the pin number 12 on the Ardumo Board.

13

We connected the Ultrasonic Sensor HC-SR04 to the pins number 10 and 11 and the servo r
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| Figure 1.18 Interaction between the Arduino & Processing IDE
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| Figure 1.19 Final Appearance of the Radar
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X11. CONCLUSION
This project aims on the use of Ultrasonic Sensor by connected to the Arduino UNO R3
board and the signal from the sensor further provided to the screen formed on the laptop to
18
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