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ABSTRACT

All over the world, in recent years people were suffering from various types of cancer, the skin cancer

becomes emerging in that. In India about 2 in 10 cases people are suffering from Melanoma type of skin
cancer. In recent years there is no cancer screening tool available for early diagnosis of skin cancer. The
existing method, skin cancer can be detected by the doctors (or) self-examination by the person (or)
through certain technique which can capture only images (or) through invasive method like biopsy in the
abnormal cell proliferated region. Proposed system is implementation of infrared thermal sensor in a non-
contact manner which detects the temperature of the epidermal layer of skin, where the temperature of the

skin varies for the subjects if they are suffering from cancer.
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1. INTRODUCTION

Skin cancer is a rare disease in which the abnormal growth of cell arises from the skin surface. These

cancer cells are known as malignant cells that are usually occur on the epidermis layer of the skin ™.
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These malignant cells have the strength to invade and spread over the surrounding tissues of the body.
Skin cancer is mainly caused due to UV exposure in large amount on the human skin surface 21!,
1.1 TYPES OF SKIN CANCER

Skin cancer is categorized into three types, (a) basal cell skin cancer (b) Squamous skin cancer (c)
Malignant skin cancer. The features and the treatment involved in each type of cancers are discussed
below.

1.1.1 BASAL CELL SKIN CANCER

Basal cell skin cancers (BCC) pop up like a flesh colored pearl likes a rattle or a pinkish patch of skin .
BCC is due to UV exposure especially found in area like face, head, neck, arms, legs and abdomen. BCC
has the ability to spread over the body and grows in nerves and bones. BCC is often known as Non
Melanoma cancer.
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1.1.2 SQUAMOUS CELL CARCINOMA

Squamous cell carcinoma (SCC) is cancer in which the keratinocyte cells found on outer surface of the
skin 1. 1t appears like a red firm bumps scaly patches. It is caused due to over sun exposure. It is more
commonly found in people who have pale light skin. It is a slow growing cancer cells which doesn’t
spread over other parts of the body 1), SCC mainly found in the region like ear, face, neck, chest and
back. More than 1 million of people were affected due to squamous cell carcinoma and 80,000 people
died. In past three decades there are huge increases of squamous cell carcinoma among US. The death
rate of SCC is greater than BCC, but comparatively lower than Melanoma. BCC and SCC carry the
Ultraviolet radiation and damage the DNA directly. SCC results in Ulceration and ended up with bleeding
disorders. It should be treated in earlier stage or else it will grow in dense amount in the body. It can be
treated by undergoing a treatment like photodynamic therapy, tropical chemotherapy, and curettage and
electro decciation. SCC is the second common cancer in the world. It is not dangerous than that of

melanoma B!,
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1.1.3 MALIGNANT MELANOMA

Special Issue

The rare type of the cancer is malignant melanoma which maximum emerges from moles. Melanoma is

usually observed as a dark spot on the epidermal (outer) layer of the skin ™%, It is the fast growing cancer

cells that have the ability to spread over the surrounding tissue of the body. The malignant melanoma is

caused due to ultraviolet radiation and damage the DNA indirectly “*?, The free radical and the reaction

oxygen species are the two main causes for DNA damage. Research indicates that intentness of sunscreen

components into the skin, conjugate with 60 minutes exposure to UV leads to the increase of free radical

in the skin ™. It is the deadliest form of cancer. Globally in 2012 malignant melanoma occurred in

232,000 people, and 55,000 people were died ™. Malignant melanoma is the deadliest cancer ™ but it

can be cured at early stages of cancer .It is normally treated by chemotherapy, targeted therapy and

radiation therapy
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2. BACKGROUND SURVEY

Screening and early detection of skin cancer in patients however avoid death by only 45% .It is
important to take step to develop to new technology that is superior in both accuracy and patient comfort.
Visual differentiation remains a debatable one in the world 8. Screening of non-melanoma is somewhat
accuracy than to the melanoma. In India, may be the reason for poor screening is lack of skin cancer
patient. But indirect indications reports from NMSC shows that Skin cancer statistics will rise in India in
future. Evidence from research gate survey and from NASA shows that within 2020, the amount of
reaching UV rays in India will be drastically progress which is the leading reason in existence of skin
cancer. Also the work load of many unemployed individual will be under the shadow of UV rays that kills
the DNA strand by mismatching of thymine to pyrimidine. Concerning all these into account, even this
period is under urge to make a solution for this F°12%,

Unfortunately, no technique or technology to date has provided definitive evidence to suggest that it
improves the sensitivity or specificity of skin cancer screening unlike biopsy. Biopsy is invasive method
that makes the tumor region worse in infection after taking the sample from it. Several techniques like
spectroscopy, image processing, optical method screening takes more time and the sensitivity of such
method proven some negative result on the test reports 4?2,

Beyond this many of them not aware of the disease condition by wrong interpretation on normal and the
abnormal extension of mole %!, Microscopy method fails to differentiate the growth of tumor cell
ensuring the wrong result also this microscopy measurement takes time and several supporting test which
is again an invasive test *. One complete way solution is to make use of the time and making evolution
of new detection product in India. Hope considering all this study’s pros and cons, a new platform to
detect skin cancer should be engaged quickly.

The proposed system enable the subject to know the extension of cancer in a non-invasive manner on

their own with low cost .
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3. MATERIALS AND METHODS
3.1 CONCEPT
The normal temperature of human body 98.6F.Generally the temperature of skin cancer people is greater
than that of normal human body temperature due to the disintegration of normal healthy cells.
In melanoma, cancer cells arises from the moles of the skin which causes the inflammation and provide
an irregular shape to mole around the epidermal layer which in turn increases the temperature around it.
3.2 DEVICE DESIGN AND SETUP
The proposed system consists of the following unit.

. Sensor unit (MIx90614 IR thermal sensor),

. Processing unit (Atmega 328) and

. Display unit consists of 16X 2 LCD.

) (] N[ N
THERMOPILE POWER(USB)

\ /
BIOLOGICAL ( piNsEv.oND, ) DISPLAY
SYSTEM > SIGNAL - ANALOG,DIGITA > UNIT
CONDITIONING L,PWM,AREF) (LCD)

ASSP > <

D
ATMEGA 328

- J

) AN [/ —

FIGURE 4: BLOCK DIAGRAM OF THE PROPOSED SYSTEM
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3.2.1 SENSOR UNIT
The IR Thermal Sensor (MIx60914) consists of in-built thermopile detector chip and the signal

conditioning ASSP. MIx90614 thermal sensor has the high medical accuracy of 0.5°C and resolution of

0.02°C. It is small in size and easy to integrate with the microcontroller.
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FIGURE 5: CIRCUIT DIAGRAM OF INFRARED THERMAL SENSOR (MIx90614)

(Source: cds.sparkfun.com)
3.2.2 PROCESSING UNIT

The processor unit consists of Arduino board (Atmega 328). It is a 8 bit AVR RISC based microcontroller
combines with 32KB ISP flash memory with read —while-write capabilities, 1LKB EEPROM. The device
operates between 5 volts.

The power supply to the board is given via USB cable through the PC. It consists of 16 pins. Pin 1 is the

input from the IR thermal Sensor. Pin 13 is connected to the display unit.
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(Source:Arduino.cc)

3.3.2.1 POWERSUPPLY

The Arduino UNO board can be powered by using a USB cable from the computer at the operating
voltage of 5V supply.

3.3.2.2 PINS (5V, GND, ANALOG, DIGITAL, PWM, AREF)

There are several ground pins on the Arduino that can be used for ground connection of the circuit. There
are 6 analog pins in the Arduino Uno board starts from AO to A5. The main function of analog pins is to
read the signal from the sensor unit. Digital pins lies across the analog pins, starts from 0 to 13 on the

UNO board which is used for displaying the digital output on the LCD board. PWM pins are responsible
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for stimulating the analog output. AREF pins stands for analog reference, it is used to set the external

reference voltage.
3.3.2.3 TXRX LEDs

It is responsible for transmission and receiving of signals and it is used to indicate the mode of serial

communications.
3.4 WORKING OF PROPOSED SYSTEM

The sensor unit picks up the temperature from the subject and converts it to the electrical signal by the
combination of the integrated circuit (thermopile and signal conditioning ASSP). These electrical signals
are fed into the Arduino board for processing and it compares the obtained temperature range with the
threshold value which has been already programmed in Arduino IDE. The threshold value is fixed based
upon the hyperpyrexia condition (<45 degree Celsius). Hyperpyrexia is the condition usually occurs in
skin cancer subject where hypothalamus of the body fails to maintain the normal temperature due to the
indirect mutation in DNA of the skin that occurs due to the exposure of UV rays. The processed data will
be displayed in the Liquid crystal displaying unit. It is noticeable that, when severity increases, there will
be the changes in temperature at each stage of melanoma skin cancer. If the acquired temperature range
exceeds the normal template temperature range, then the subjects have to look after their health

immediately.

At last the subject can have the knowledge about the level of cancer on their own. Thus they can learn by

themselves about the extension of disease and further review can be done by the experts.
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FIGURE 7: INTEGRATION OF MLX90614 IR THERMAL SENSOR WITH ARDUINO UNO
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4. EXPECTED OUTCOME

This technique enables the subject to know about the extension of the cancer in their body from one stage
to next stage through the display system from the obtained temperature value. When the cancer subject is
proceeding to the next level, the subject is indicated to be in alkaline medium that controls the growth of
cancerous cell and to check their health level with the physician. From this output we can infer the subject
health status and the extension of cancer cells grown within the body.
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