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Abstract: 

From the distant past until now, various assistive devices and equipment have been made and marketed for the 

purpose of improving the life of blind people. Braille and the white cane can be noted as one of the most basic 

auxiliary equipment for the blind people. Over time and through the advancement of technology, a great change 

has taken place in the world of the blinds;  and  we can see everyday development of various tools which all of them 

are useful in improving the life of the blind people. Today, there are various helpful tools for the blind including 

Obstacle detection gadgets, Text reading tools, Money detection systems, Routing systems, Audio clock, Brain 

port, Braille tablet, Artificial eyes (bionic eyes), etc. In this article, we will have an overview of assistive devices 

made for the blinds. Examination of the produced medical equipment in this field will make it possible to provide 

more qualified assistive equipment for the blind.  
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1. Introduction:  

A person who loses his sight due to various factors such as cataracts, 

leprosy, trachoma, xerophthalmia, retinal detachment, inherited retinal 

diseases, as well as injuries caused by acquired factors such as accidents, 

war, etc., is called blind. According to global statistics, there are more 

than 285 million currently living blind people throughout the world, 90% 

of whom live in developing countries and in disadvantaged areas.  

Considering that the blind people confront with many problems in 

communicating with the world around them, including encountering with 

obstacles, inability to recognize colors, difficulty in recognizing products 

in shopping and recognizing banknotes, difficulty in reading texts, etc., 

there have been designed and produced variety of tools and devices for 

these people, which will be reviewed in this article.  

In general, assistive devices for the blind people can be divided into 11 

general categories, including the following [1]:  

1. Obstacle detection equipment  

2. Text reading tools  

3. Money and color recognition tools  

4. Watches made for the blind 

5. Brain port  

6. Braille tablets  

7. Braille typewriter  

8. Artificial eyes  

9. Audio calculator  

10. Audio barcode reader and audio books. 

2. Obstacle Detection Equipment:  
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One of the main problems that blind people face is dealing with obstacles 

which cause them to be isolated and limited in their activities. The oldest 

human invention for detecting obstacles is the white cane, which was 

invented in 1921, and is still used by the blind people around the world in 

order to facilitate walking and recognizing obstacles. After that, various 

devices, wearable gadgets and software were made which are separately 

useful in identifying the obstacles surrounding the blind person.  

2-1. Obstacle Detection Glasses:  

A variety of glasses have been invented and marketed to be helpful for 

the blind in barriers detecting, all of which basically share the same 

system. These glasses can easily guide the blind and help them to be 

aware of the obstacles around them.  All of these glasses use a barrier 

detection module, a processing unit and a power supply.  

The barrier detection module usually consists of an ultrasonic sensor. 

These modules have two ultrasonic sensors, including transmitter and 

receiver sensors. The transmitter sensor generates sound waves in the 

ultrasonic frequency range, and after sending the wave and hitting the 

objects and reflecting it, the receiver sensor receives the reflected wave. 

The received wave is then analyzed and the distance to the object is 

determined by calculating the time of sound’ reciprocation motion. The 

information received from the ultrasonic module is then analyzed by the 

processing unit and the result is transmitted to the person in the form of 

an audible or vibrating alert. Figure 1 shows the  function of these glasses. 

These smart glasses are kind of a portable device for the blind which are 

easy to use, lightweight, user-friendly and inexpensive.   

 

Figure 1: How the glasses detect obstacles [2].  

2-2. Obstacle Detection Tools Mounted on a Blind Cane:  

There are other types of obstacle detection tools that are mounted on the 

white cane in order to assist the blind persons to identify the surrounding 

obstacles better, along with use of the white cane.  Similar to obstruction 

goggles, these devices consist of an ultrasonic module to detect the 

obstruction, a processing unit, and a power supply. These kinds of barrier 

detection tools are easy-to-use, lightweight, user-friendly and 

inexpensive portable instruments for the blind, too. [3].  

2-3. RFID-Based Audio Routing and Obstacle Detection 
Systems:  

Another problem for the blind is the issue of navigation, which makes it 

impossible for the blind person to go from one place to another, alone. 

Various devices and software have been developed in this domain, most 

of which have used the RFID (Radio Frequency Identification) method to 

provide users with location information. Speech recognition modules are 

used in these tools. System’s operation begins by providing a voice 

command and announcing the destination that the blind person intends to 

go. This system provides voice commands in order to guide the blind 

person along the way to reach the desired destination. Furthermore, the 

ultrasonic module is also used in construction types of systems, to inform 

the users of surrounding obstacles in addition to make them being aware 

of the location [3]. 

2-4. Obstacle Detection Shoes:  

The above-mentioned obstacle detection tools assist the blind person in 

identifying obstacles and navigation, whereas one of their problems is 

unrecognizing the pits. For solving this problem, specific scanners are 

used in making these shoes, which first scan the surroundings and 

measure the height and depth. The output of the scanner is transferred to 

the system’s processing unit, and in case of detecting an obstacle or a pit, 

it warns the user of the presence of obstacles and pits through sounding 

the alarm, as well as creating vibration in the area of the blind ankle. These 

tools are also lightweight and inexpensive, and allow the user to move 

without the help of white cane.  
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Figure 2: An example of obstacle detection shoes [4].   

2-5. The Mobile Phone’s Barrier Detection Software:   

There is various assistive software for blind people, among them, there 

existed software which are designed to identify obstacles and to help the 

blind persons to have a better understanding of their surrounding 

environment. The function of all these software is based on analyzing the 

environment through image processing and then, transmitting information 

to the user through the sound. With the help of these software, a person 

can identify obstacles and acquire an approximate understanding of 

his/her surroundings. The findings of conducted researches on people 

who have used this software reveal that these systems are practical and 

usable and can guide users to avoid encountering more than 85% of 

obstacles [3].  

3. Text Reading Tools:  

The first evidence of a specialized text-reading tool for the blind is a 

device called an octophone  that goes back to 1914. In fact, the tool 

consists of a miniature camera that converts printed text to audio. Since 

then, we have seen significant advances in designing and development of 

text reading tools for the blind, the latest and most advanced of which are 

software designed for mobile phones and a device called Finger Reader.  

3-1. Use of Mobile Phone for Reading the Texts:  

Various mobile apps are designed so that the blind can be able to read 

different texts with their help. In these applications, the text is first 

scanned sequentially by a mobile phone camera, the scanned image is 

converted to text, and finally the text is converted into a speech signal for 

the user. For audio control, this software usually uses Raspberry Pi and 

are simulated using Python software.  

3-2. Wearable tool for reading the texts (Finger Reader):  

Academic and industry researchers have been interested in helping 

visually impaired persons for reading the printed texts. In 2015, MIT 

researchers designed and built a wearable device for reading the texts. 

This device is a wearable ring that is placed on the user's index finger. In 

a wearable format, the body can be used as a guiding and concentrating 

mechanism, which is very important for blind people. In this system, the 

index finger is used as a guide. In designing this system, the main focus 

was to create a small device that does not attract attention and is easy to 

use. Finger Reader is a wearable device that supports reading the printed 

text by scanning and it converts the words into speech. In comparison to 

similar devices, this system is so small in size and has higher speed and 

accuracy. The Finger Reader design keeps the camera at a fixed distance 

from the text. Additionally, the device provides users with a simplified 

user interface because it has no buttons and can easily detect the right 

orientation by the camera lens. Although, finger Reader was originally 

designed as an aid for reading the printed text, extra features such as music 

reading were added to it in 2018. 

3-2-1. Hardware Finger Reader  

Hardware Finger Reader provides tactile feedback via vibration motors 

and a small video camera with high resolution. Vibration motors are 

located in the ring in order to provide tactile feedback for the user who 

must move the camera along a specified line in a proper position. 

Firstly, two patterns for mounting vibration motors on the ring were 

examined:  

1. Using four vibration motors in the ring  

2. Using two vibration motors in the ring  

Preliminary experiments with blind users showed that using two vibration 

motors is much more efficient than using four vibration motors, because 

in four vibration motors design, vicinity of the motors causes confusion 

for the user. The results led to redesigning the hardware with the use of 

white resin, creating more rigid segments in which vibration motors are 

embedded, and producing a rubber material for visible connections. As 

shown in Figure 3, this design provides flexibility in the ring, and it also 

helps in reducing vibration and confusion for the user. 
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Figure 3: Finger Reader hardware image in case there are 4 vibration motors in the ring and in case there are 2 vibration motors in the ring [5].  

3-2-2. Software Finger Reader  

Finger Reader algorithms and software include a sequential text reading 

algorithm, hardware control driver, OCR layer, and text-to-speech 

converter unit. After achieving a stable display, the system seeks to find 

characters, words and lines. To find the first line, the user can scan the 

page until the audible signal of that text is found. Word extraction is 

performed by the OCR engine on image blocks of detected text. The OCR 

engine is instructed to extract only one word. Words which are extracted 

with high reliability will be preserved and recited aloud for the user [5].  

4. Money and Color Detection Tools for the Blind:  

One of the main problems that blind people face is recognizing the  

amount of money and color of the objects. The blind inability to recognize 

the amount of money and color of the objects sets the ground for 

profiteering. For this reason, various tools and software have been 

designed and produced which recognize the objects color as well as the 

amount of money, and announce it to the blind vocally.  

Color detection modules such as TCS3200, TCS34725, TCS230 or light-

sensitive resistance (LDR) are commonly used in design of these systems.  

The sensors first detect the color of the money, then convert the color to 

analog data; and the processor processes this analog data into digital data. 

Eventually, the processor converts the data into audio as an output, and 

the speaker broadcasts the sound according to the detected money or 

color, and the audio output will be detected by the blind users [6].  
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Figure 4: The function of color and money detection tools [7]. 

5. Watches Made for the Blind:  

The blind has always used Braille watches to know the time. Ordinary and 

analog braille watches have a touch screen. In these watches, the number 

12 has three prominent points, the numbers 3, 6, and 9 have two prominent 

points, and rest of the numbers have one prominent point. A blind person 

can determine time just by touching points and feeling the location of 

needles. With the advent of smart devices, it made sense for analog Braille 

watches to evolve over time and to be replaced by digital and smart 

watches. Therefore, big companies like Samsung and Apple started 

making smart watches which entered the market; but, due to undeniable 

role of Braille in the blind’s life and their compatibility with Braille, use 

of Braille watches has always been more popular than speaking digital 

watches. It is also easier for the blind to work with Braille watches than 

with digital ones.  

5-1. Dot watch  

Due to the popularity of Braille among the blind, a company in South 

Korea has started to make Braille smart watches for visually impaired and 

blind persons, and has named it Dot watch.  

This watch is not just a braille watch. This beautiful watch is a Braille 

smart watch that is one of the lightest watches in the world. The Dot watch  

weighs only 60 grams, but is structurally very strong and durable. This 

watch has a beautiful and qualified strap that gives it elegance and makes 

it to look more stylish. In addition to its appearance, Dot watch has many 

functions that match with a typical smart watch, and make it to be a useful 

companion rather than a watch.  Dot watch has braille lines that are used 

to display numbers and letters. It also has two touch sensors that are used 

to read long texts. It connects to the user's mobile phone via Bluetooth 

and allows the user to read the messages received on social networks. 

Upon receiving the call, the watch displays information of the caller in 

Braille. By pressing the call option, the call will be accepted and by 

pressing the home screen it will be rejected.  

The battery of this watch is very efficient and can work up to 10 days 

without charging.  

This watch shows not only the current time, but also the date. When the 

watch is not in use, current hour and minute will be displayed on the 

Braille screen by pressing the Select button, and by re-pressing the Select 

button, seconds and then, date of the day will be displayed. Dot watch has 

a stopwatch and a timer, too. It, also has the capability of setting the alarm, 

and the user can set 10 alarms on this watch. Besides, the blind is able to 

store 10 notes in Dot watch [8].  

 

 

Figure 5: Dot watch image [9].  

6. Brain Port  

Brain port is a tool that allows users to understand the world around them 

through their language. As shown in Figure 2, this tool consists of a 

camera mounted on a pair of glasses. The system receives   images 

through this camera and, after processing, transmits the information to a 

tool with one square inch in size that is placed on the person’s tongue.   

At the beginning of producing this tool, information was transferred to a 

tool that was placed on the back of a blind person, but due to the fact that 

the tongue has a higher number of nerves than the back, it was decided to 

transfer the information to a tool that is placed on the tongue.  

In addition to high density of tongue’s nerve ending, existence of saliva 

in mouth leads to direction of information in a more efficient way. 

Prototypes of this system included a 12×12 electrode grid that was 

connected to a video camera mounted on glasses. Currently, number of 

electrodes on the tongue and resolution of the converted images is 20×20. 

They also used 25×25 electrodes to increase resolution of the images, but 

the result was not so desirable. In the next experiment, 40×40 electrodes 

were used, which resulted in increasing resolution of the image, but size 

of the device that was placed on the tongue extended and made it more 

difficult to use the device. Therefore, it was finally decided that 20×20 

electrodes should be used in construction of this system [10].  
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Figure 6: Function of Brain Port, (A) Laptop screen, which is connected wirelessly to the Brain Port sight machine, (B) Shows a blind user during 

Brain Port training [11]. 

7. Blitab Tablet:  

Blitab is the brand of an Android tablet that is equipped with a Braille 

line. Small bubbles are used in display of the tablet in order to create a 

braille line.  

As an Android tablet, it has Wi-Fi and Bluetooth and can run Android 

applications. At the top of Blitab, there is a multi-line display in Braille, 

with 14 rows and 23 six-point braille cell for each line. The bottom of the 

tablet has an Android screen.  

The main screen of this tablet displays various Android applications.  

It can be used to read books, type emails and perform tasks, just as what 

you do on your Android device.  

One of the powerful features of the Braille tablet is its ability of instant 

conversion of visual images to simple touch images. Using this feature, 

blind people can understand images of books.  

Also, this device has provided the possibility of using Google Map for the 

blind. The blind can be informed of her geographical location by touching 

the screen and can easily move to anywhere they want [12].  

 

Figure 7: Blitab tablet image [13].  
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8. Braille Typewriter:  

Braille is a type of assistive technology for the blind and a typewriter 

which is specialized for the blind that has six keys corresponding to each 

of the six points of the Braille code. Similar to function of a  manual 

typewriter, the paper is inserted into a machine. Typing creates braille 

dots on the paper that can be read with the fingers. It has six main keys 

for inserting braille letters and one key for creating space [14].  

9. An Overview of Constructed Artificial Eyes:  

Natural vision systems have encouraged scientists and engineers to 

emulate their intriguing features to produce advanced photon devices that 

can provide better solutions than conventional solutions. Among different 

types of natural eyes, researchers are very interested in mammalian eyes 

and compound eyes. The reason why researchers are interested in this type 

of eye is their advantages in optical properties  including ability of 

adjusting the focal length, high resolution imaging, light intensity 

modulation, wide vision, high light sensitivity and efficient light 

management. In this review, we provide an overview of artificial eyes and 

photon devices inspired by natural eye functions.  

The first optical prostheses were cortical implants, which were discovered 

in 1930s after discovery of the German ophthalmologist Karl Forrester, 

according to whom, direct electrical stimulation of the cortex causes blind 

patients to detect a light spot. In 1960s, Australian inventor, Graham 

Tasker invented a light-sensitive selenium cell that could stimulate the 

optic nerve. This invention led to development in artificial eyes researches 

and renewed the idea of applying optical prosthesis for returning the sight 

to the blind.   

Until 1970s, due to the complexities of retinal surgery, placement of 

microelectrodes in the retina was not a suitable option, but as surgical 

procedures improved, it became possible to place electrodes in the eye. 

Since then, researchers have always sought to improve quality of artificial 

eyes. In this section we will explain the latest constructed artificial eyes.  

Vision prostheses, known as bionic eyes, promise to provide vision for 

visually impaired and blind people who were able to see before. In fact, 

these devices are micro-electrodes that are placed along the optic nerve 

by eye surgery. Microelectrodes help to improve the vision process by 

stimulating parts of the visual system that have lost their function. They 

perform this action using very small electrical pulses that are exactly 

similar to those which are used in bionic or cochlear implants.  

Through electrical stimulating of the remaining neurons, one perceives 

small spots of light. The spots of light that are perceived by a person are 

same as the lights we see when the eyes are closed. Therefore, the vision 

provided by a bionic eye is not like the normal vision. This is a set of 

flashing points and shapes that a person uses to interpret the environment 

around him/herself. Currently, the vision provided by a bionic eye is very 

fundamental and can be used for tasks such as identifying the location of 

an object or identifying people. Researchers hope that bionic eye would 

provide clearer vision in the near future.  

9-1. How an artificial eye works (bionic eye):  

The bionic eye receives images using a camera and then converts them to 

the images with higher contrast. Parts of the received images will be 

selected for further processing. Afterwards, high-contrast images will be 

transmitted to an external video processor. Finally, the images will be 

converted to those electrical stimulation parameters which are considered 

to be transferred to implanted electrodes in the eye. The bionic eye 

receiver receives a blurry image consisting of flashing lights.  

In fact, what the user sees is a mass of light points that shows general 

shape of the object such as its height, width and approximate location. 

The scope of view that the bionic eye provides to the user is very limited, 

about 30 degrees; so, the user needs to have a good memory to organize 

the whole image in mind and to come up with a general overview of 

his/her surroundings.  

Another complex challenge in designing these eyes is that there are 

different types of neurons in the retina, but the electrodes are too large for 

targeting the separate types. For this reason, bionic eyes cannot replicate 

the sense of color.  

Advances in cameras and video processors can significantly improve the 

quality of bionic eyes. For example, remote sensing cameras can highlight 

obstacles such as light poles and trash cans on the sidewalk, and thermal 

cameras can highlight the shape of humans.  

Currently, there are several ways to improve image quality. Increasing the 

number of implanted micro-electrodes and shrinking them empowers 

them to target the selected neurons for more independent pixels and 

greater resolution. With the remarkable advancement of nanotechnology, 

it is possible to produce electrodes which are small enough and have 

greater accuracy.  

Another technique is to modify the electrical stimulation pattern to have 

better focus on stimulation for the purpose of activating more nerve cells. 

We can also artificially increase the resolution by creating electrodes that 

divide the electric current among two or more electrodes. These new 

stimulation techniques can improve image stability and reduce blur; they 

may even provide basic color control. Recent improvements in electrode 

configuration and biocompatibility of materials have improved the 

capabilities of these eyes. Finally, researchers seek to understand and 

mimic the retinal neural code for communicating with the brain [15]. 
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Figure 8: Prototype of a bionic eye designed for humans [16].  

9-2. Eligible People for Receiving Bionic Eyes:  

Whether a bionic eye is a good option for a blind person or not, depends 

on the reason for which one’s sight has lost.  

Retinal bionic implantation is performed in the eyeball and, it is only 

suitable for those people who have lost their sight due to certain diseases 

such as inherited types of retinal degeneration and age-related macular 

degeneration. Currently, only people who have lost their sight due to 

degenerative retinal diseases are eligible to receive a bionic eye.  

 Quality of the vision which is provided by retinal implants is highly 

dependent on the health of patient's eye. Implanted electrodes are used to 

replicate the function of light-sensitive cells (optical receptors); but there 

must be surviving neurons to preserve the electrodes communication [17].  

9-3. Types of Constructed Artificial Eyes:  

Three bionic eyes are now approved for commercial sale:  

Argus II is made in the USA, Alpha-AMS in Germany and IRIS V2 in 

France.  

Clinical trials were performed on three blind people using artificial eyes 

which were made during 2012 to 2014. Prior to using artificial eyes, 

patients were unable to detect hand movements in front of their faces, but 

after surgery and use of bionic eye, they could place objects on the table 

and identify obstacles in their path in walking. The findings of clinical 

trials show that use of bionic eyes can provide useful visual information 

to the blind [18].  

10. Audio Calculator:   

Constructed calculators for the blind are composed of large buttons and 

an audio system. Using vocal option of Audio calculators, user can read 

the answers, numbers and formulas aloud. Features of these calculators 

include [19]:  

1. They have ability of recording new sound with the user's 

own voice.  

2. They have ability of connecting to Bluetooth.  

3. They can transfer recorded sounds among other devices, 

using Bluetooth.  

4. They Support all advanced calculations.  

5. They easily access to basic calculator functions, for those 

who rarely use scientific operations.  

6. They have high sound quality. 

11. Audio Barcode Reader and Audio Books:  

The audio barcode readers are available as portable devices and mobile 

applications such as BLaDE. Many people carry their mobile phones, and 

prefer not to have a dedicated barcode reader and use their cell phone to 

read the barcode. A variety of apps are available for reading barcodes in 

smartphones including Red Laser and Z Xing project for iPhone and 

Android, respectively. There are many published researches in this 

domain. However, almost all of these systems are specified for the users 

with normal vision and, it is necessary to insert the intended barcode in 

the core of mobile phone.  In some designed systems, this problem has 

been solved and, with the help of sound alerts, it is possible for the user 

to put the mobile phone in front of the barcode. If the system identifies 

the barcode, it will be read loudly to the user [20].  

In the past, the blind could not read books; but, with development of 

technology and advent of smartphones, it became possible for the blind to 

listen to their favorite books through audio files. So far, many books are 

converted to usable audio files for the blind and their number is increasing 

every day.  

Further Assistive Devices for the Blind:  

In addition to above-mentioned tools, other tools such as rational scales, 

rational thermometer, rational barometer, Braille ruler, Braille meter, etc., 

are manufactured for the blind, each of which helps to improve quality of 

the blind’s life. As presented in this article, technology has taken 

significant steps to examine the system and vital signs of the body and to 

improve the quality of the human life [21-61]. 
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Conclusion  

Different types of assistive tools are produced for the blind so far, each of 

which helps to improve quality of life of these people; nevertheless, these 

tools have many drawbacks.  

For example: Obstacle detection tools available for the blind are 

applicable only when the user is moving slowly and their efficiency and 

accuracy in fast-moving modes like running is low.  Also, most of text 

reading tools are only available in English and do not support other 

languages. Therefore, non-English speakers cannot use these tools. Also, 

accuracy of color and money recognition tools is low. Besides, artificial 

eyes are not capable of color recognition and they just provide the user 

with relatively incomprehensible points of light. Working with most of 

the equipment available for the blind is challenging. Most of the 

equipment are constructed separately and the blind cannot carry several 

tools together. Additionally, used language in most of these tools is 

English which makes them applicable for limited number of users. With 

respect to these points, it is essential to build the tools that are more 

advanced, easy to use and localized in user’s native language in order to 

improve quality of life of the blind worldwide.  

References:  

1. R. Guo, L. Sheng, H. Gong, and J. Liu, (2017) “Liquid metal spiral 

coil enabled soft electromagnetic actuator,” Sci. China Technol. 

Sci.,  

2. Agarwal, R., Ladha, N., Agarwal, M., Majee, K. K., Das, A., 

Kumar, S., ... & Saha, H. N. (2017, October). Low cost ultrasonic 

smart glasses for blind. In 2017 8th IEEE Annual Information 

Technology, Electronics and Mobile Communication Conference 

(IEMCON) (pp. 210-213). IEEE.  

3. Gharat, M., Patanwala, R., & Ganaparthi, A. (2017). Audio 

guidance system for blind. In 2017 International conference of 

Electronics, Communication and Aerospace Technology 

(ICECA) (Vol. 1, pp. 381-384). IEEE.  

4. Nguyen, L. V., La, H. M., Sanchez, J., & Vu, T. (2016). A smart 

shoe for building a real-time 3D map. Automation in 

Construction, 71, 2-12.  

5. Shilkrot, R., Huber, J., Meng Ee, W., Maes, P., & Nanayakkara, 

S. C. (2015). FingerReader: a wearable device to explore printed 

text on the go. In Proceedings of the 33rd Annual ACM 

Conference on Human Factors in Computing Systems (pp. 2363-

2372).  

6. Andika, F., & Kustija, J. (2018). Nominal of Money and Colour 

Detector for the Blind People. In IOP Conference Series: 

Materials Science and Engineering (Vol. 384, No. 1, p. 012023). 

IOP Publishing.  

7. Andika, F., & Kustija, J. (2018). Nominal of Money and Colour 

Detector for the Blind People. In IOP Conference Series: 

Materials Science and Engineering (Vol. 384, No. 1, p. 012023). 

IOP Publishing.  

8. Adnan, M. E., Dastagir, N. M., Jabin, J., Chowdhury, A. M., & 

Islam, M. R. (2017). A cost effective electronic braille for visually 

impaired individuals. In 2017 IEEE Region 10 Humanitarian 

Technology Conference (R10-HTC) (pp. 175-178). IEEE.  

9. https://www.amazon.in/DOT-Watch-Smartwatch-Visually-

Impaired/dp/B078BNRQQ3  

10. Richardson, M. L., Lloyd-Esenkaya, T., Petrini, K., & Proulx, M. 

J. (2020). Reading with the tongue: Individual differences affect 

the perception of ambiguous stimuli with the BrainPort. In 

Proceedings of the 2020 CHI Conference on Human Factors in 

Computing Systems (pp. 1-10).  

11. Amy Nau, Michael Bach, Christopher Fisher (2013) Clinical Tests 

of Ultra-Low Vision Used to Evaluate Rudimentary Visual 

Perceptions Enabled by the BrainPort Vision Device. Trans. Vis. 

Sci. Tech. 2(3):1.  

12. Awad, A., Yao, A., Trenfield, S. J., Goyanes, A., Gaisford, S., & 

Basit, A. W. (2020). 3D printed tablets (printlets) with braille and 

moon patterns for visually impaired patients. Pharmaceutics, 

12(2), 172.  

13. Santana, K. C., Sarinho, V. T., & Pereira, C. P. (2020, November). 

The Braille Typist: A Serious Game Proposal for Braille 

Typewriter Training. In International Conference on 

Entertainment Computing (pp. 110116).  

14. Kim, J. J., Liu, H., Ashtiani, A. O., & Jiang, H. (2020). 

Biologically inspired artificial eyes and photonics. Reports on 

Progress in Physics, 83(4), 047101.  

15. Fan, D., Liu, Y., Chen, X., Meng, F., Liu, X., Ullah, Z., ... & 

Huang, Q. (2020). Eye Gaze Based 3D Triangulation for Robotic 

Bionic Eyes. Sensors, 20(18), 5271.  

16. Lanza, F., Saccardi, R., & Seghatchian, J. (2020). New Horizons 

on Stem Cell Cryopreservation Through The Artificial Eyes Of 

Cd 34+, Using Modern Flow Cytometry Tools.  

17. Nivetha, S., Thejashree, A., Abinaya, R., Harini, S., & Chowdary, 

G. M. (2019). Bionic Eyes–An Artificial Vision. In International 

Conference on Emerging Current Trends in Computing and 

Expert Technology (pp. 1115-1122).  

18. https://apps.apple.com/us/app/talking-scientific-

calculator/id411433609  

19. Tekin, E., Vásquez, D., & Coughlan, J. M. (2013). SK smartphone 

barcode reader for the blind. In Journal on technology and persons 

with disabilities:. Annual International Technology and Persons 

with Disabilities Conference (Vol. 28, p. 230). NIH Public 

Access.  

20. Maćkowski, M., Brzoza, P., Żabka, M., & Spinczyk, D. (2018). 

Multimedia platform for mathematics’ interactive learning 

accessible to blind people. Multimedia Tools and Applications, 

77(5), 6191-6192. 

21. Taheri-Kafrani, A., Shirzadfar, H., Kajani, A. A., Kudhair, B. K., 

Mohammed, L. J., Mohammadi, S., & Lotfi, F. (2021). 

Functionalized graphene oxide/Fe3O4 nanocomposite: A 

biocompatible and robust nanocarrier for targeted delivery and 

release of anticancer agents. Journal of Biotechnology, 331, 26-

36.  

22. Shirzadfar, H., Shafiei, A., & Khosravi, F. (2021). The Electricity 

and Foundation of Electrophysiology: Techniques and 

Interpretation. Community Medicine and Health Education 

Research, 2(1), 1-9. 

23. Lotfi, F., Shirzadfar, H., Bagheri, O. (2021) “Gain Enhancement 

of Applied Micro Patch Antenna in Telemedicine Applications by 

Changing the Calculation of the Geometry”, Journal of Nano- and 

Electronic Physics, Vol. 13, No. 2, pp. 02035 (1)-02035 (5). 

24. Shirzadfar, Hamidreza. (2020) "The Study of Brain and Spinal 

Cord Disorders and Methods of Diagnosis, Treatment and 

Disabilities Caused." Current Neuropsychiatry and Clinical 

Neuroscience Reports 2, no. 1  8-27. 

25. Shirzadfar, Hamidreza, and Kowsar Sheikhi. (2020) "An 

Introduction on Different Types of Phototherapy Devices to Cure 

Neonatal Jaundice: Internal Structure of Light Sources & 

Protection System." Journal of Clinical and Translational 

Neonatology 1, no. 1 1-10. 

26. Shirzadfar, Hamidreza, and Narsis Gordoghli. (2020) "A 

Comparative Study of Current Methods and Recent Advances in 

the Diagnosis and Assessment of Osteoporosis." Recent Research 

in Endocrinology and Metabolic Disorder 2, no. 1 3-17. 

27. Shirzadfar, Hamidreza, and Narsis Gordoghli. (2019) "Design and 

Evaluation of an Intelligent Monitoring and Alarm System Based 

on a Noninvasive Fluid Level Sensor for Patients with 

https://link.springer.com/article/10.1007/s11431-017-9063-2
https://link.springer.com/article/10.1007/s11431-017-9063-2
https://link.springer.com/article/10.1007/s11431-017-9063-2
https://ieeexplore.ieee.org/abstract/document/8117194/
https://ieeexplore.ieee.org/abstract/document/8117194/
https://ieeexplore.ieee.org/abstract/document/8117194/
https://ieeexplore.ieee.org/abstract/document/8117194/
https://ieeexplore.ieee.org/abstract/document/8117194/
https://ieeexplore.ieee.org/abstract/document/8203710/
https://ieeexplore.ieee.org/abstract/document/8203710/
https://ieeexplore.ieee.org/abstract/document/8203710/
https://ieeexplore.ieee.org/abstract/document/8203710/
https://www.sciencedirect.com/science/article/pii/S0926580516300401
https://www.sciencedirect.com/science/article/pii/S0926580516300401
https://www.sciencedirect.com/science/article/pii/S0926580516300401
https://dl.acm.org/doi/abs/10.1145/2702123.2702421
https://dl.acm.org/doi/abs/10.1145/2702123.2702421
https://dl.acm.org/doi/abs/10.1145/2702123.2702421
https://dl.acm.org/doi/abs/10.1145/2702123.2702421
https://dl.acm.org/doi/abs/10.1145/2702123.2702421
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://iopscience.iop.org/article/10.1088/1757-899X/384/1/012023/meta
https://ieeexplore.ieee.org/abstract/document/8288932/
https://ieeexplore.ieee.org/abstract/document/8288932/
https://ieeexplore.ieee.org/abstract/document/8288932/
https://ieeexplore.ieee.org/abstract/document/8288932/
https://dl.acm.org/doi/abs/10.1145/3313831.3376184
https://dl.acm.org/doi/abs/10.1145/3313831.3376184
https://dl.acm.org/doi/abs/10.1145/3313831.3376184
https://dl.acm.org/doi/abs/10.1145/3313831.3376184
https://dl.acm.org/doi/abs/10.1145/3313831.3376184
https://tvst.arvojournals.org/article.aspx?articleid=2120939
https://tvst.arvojournals.org/article.aspx?articleid=2120939
https://tvst.arvojournals.org/article.aspx?articleid=2120939
https://tvst.arvojournals.org/article.aspx?articleid=2120939
https://www.mdpi.com/644890
https://www.mdpi.com/644890
https://www.mdpi.com/644890
https://www.mdpi.com/644890
https://link.springer.com/chapter/10.1007/978-3-030-65736-9_9
https://link.springer.com/chapter/10.1007/978-3-030-65736-9_9
https://link.springer.com/chapter/10.1007/978-3-030-65736-9_9
https://link.springer.com/chapter/10.1007/978-3-030-65736-9_9
https://iopscience.iop.org/article/10.1088/1361-6633/ab6a42/meta
https://iopscience.iop.org/article/10.1088/1361-6633/ab6a42/meta
https://iopscience.iop.org/article/10.1088/1361-6633/ab6a42/meta
https://www.mdpi.com/827672
https://www.mdpi.com/827672
https://www.mdpi.com/827672
https://www.sciencedirect.com/science/article/pii/S1473050220300744
https://www.sciencedirect.com/science/article/pii/S1473050220300744
https://www.sciencedirect.com/science/article/pii/S1473050220300744
https://link.springer.com/chapter/10.1007/978-3-030-32150-5_113
https://link.springer.com/chapter/10.1007/978-3-030-32150-5_113
https://link.springer.com/chapter/10.1007/978-3-030-32150-5_113
https://link.springer.com/chapter/10.1007/978-3-030-32150-5_113
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4288446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4288446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4288446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4288446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4288446/
https://link.springer.com/article/10.1007/s11042-017-4526-z
https://link.springer.com/article/10.1007/s11042-017-4526-z
https://link.springer.com/article/10.1007/s11042-017-4526-z
https://link.springer.com/article/10.1007/s11042-017-4526-z
https://www.sciencedirect.com/science/article/pii/S0168165621000778
https://www.sciencedirect.com/science/article/pii/S0168165621000778
https://www.sciencedirect.com/science/article/pii/S0168165621000778
https://www.sciencedirect.com/science/article/pii/S0168165621000778
https://www.sciencedirect.com/science/article/pii/S0168165621000778
https://www.sciencedirect.com/science/article/pii/S0168165621000778
http://cmher.com/index.php/cmher/article/view/8
http://cmher.com/index.php/cmher/article/view/8
http://cmher.com/index.php/cmher/article/view/8
http://cmher.com/index.php/cmher/article/view/8
https://jnep.sumdu.edu.ua/download/numbers/2021/2/articles/en/jnep_13_2_02035.pdf
https://jnep.sumdu.edu.ua/download/numbers/2021/2/articles/en/jnep_13_2_02035.pdf
https://jnep.sumdu.edu.ua/download/numbers/2021/2/articles/en/jnep_13_2_02035.pdf
https://jnep.sumdu.edu.ua/download/numbers/2021/2/articles/en/jnep_13_2_02035.pdf
http://jneurosciences.com/index.php/cncnr/article/view/7
http://jneurosciences.com/index.php/cncnr/article/view/7
http://jneurosciences.com/index.php/cncnr/article/view/7
http://jneurosciences.com/index.php/cncnr/article/view/7
http://www.joctn.com/index.php/jctn/article/view/2
http://www.joctn.com/index.php/jctn/article/view/2
http://www.joctn.com/index.php/jctn/article/view/2
http://www.joctn.com/index.php/jctn/article/view/2
http://www.joctn.com/index.php/jctn/article/view/2
http://rriemd.com/index.php/rriemd/article/view/11
http://rriemd.com/index.php/rriemd/article/view/11
http://rriemd.com/index.php/rriemd/article/view/11
http://rriemd.com/index.php/rriemd/article/view/11


J. Clinical Research and Reports                                                                                                                                                                Copy rights@ Hamidreza Shirzadfar et.al. 

 

 
Auctores Publishing LLC – Volume 11(5)-260 www.auctoresonline.org  

ISSN: : 2690-1919   Page 10 of 11 

Fibromyalgia". International Journal of Electrical and Electronic 

Science. Vol. 6, No. 2, 8-16. 

28. Shirzadfar, Hamidreza, and Kowsar Sheikhi. (2019) "Novel 

Design and Evaluation of an Automatic and Portable 

Phototherapy Device Using for Newborn Jaundice Treatment." 

Recent Research in Endocrinology and Metabolic Disorder 1, no. 

1 :22-31. 

29. Shirzadfar, Hamidreza, Behnaz Edalati, Samaneh Dohani and 

Mojgan Ghaedi. (2019) "The design and manufacture of a 

trapezoidal coil to produce a homogeneous magnetic field for use 

in medical applications". International Journal of Biosensors & 

Bioelectronics. Vol. 5, No. 6, 188‒193. 

30. Shirzadfar, Hamidreza, Samaneh Dohani, Mojgan Ghaedi and 

Behnaz Edalati. (2019) "Creating the New Generation Coils to 

Generate a Uniform Magnetic Field using for Medical 

Applications: Simulation and Analysis" International Journal of 

Biosensors & Bioelectronics 5, no. 6: 179-183. 

31. Shirzadfar, Hamidreza, and Parisa Amirzadeh. (2019) "A 

Comprehensive Study over the Jaundice Causes and Effects on 

Newborns and Reviewing the Treatment Effects". International 

Journal of Biosensors & Bioelectronics. Vol. 5, No. 4, 107‒112. 

32. Shirzadfar, Hamidreza, and Alireza Gordoghli. (2019) " Detection 

and Classification of Brain Tumors by Analyzing Images from 

MRI Using the Support Vector Machines (SVM) Algorithm". 

Significances of Bioengineering & Biosciences. Vol. 3, No. 3, 1‒

8. 

33. Shirzadfar, Hamidreza, and Parisa Amirzadeh. (2019) "A 

Comprehensive Study on Eye Issues and Modern Developments 

in Visual Rehabilitation for People with Impaired Vision." 

International Journal of Biosensors & Bioelectronics. Vol. 5, No. 

2, 48-54. 

34. Shirzadfar, Hamidreza and Maedeh Bashiri. (2019) "Design and 

Manufacture a Portable Medical Instrument Based on Optical 

Sensor to Measure the SpO2 and Heart Rate." Syntax Journal of 

Biotechnology and Bioengineering. Vol. 1, No. 1, 104/1-104/6. 

35. Shirzadfar, Hamidreza, Kowsar Sheikhi, and Zahra Meschian. 

(2019) "The epidemiologic study of neonatal jaundice, relation 

between jaundice and liver and alternative methods to cure 

jaundice." Clinical Practice. Vol. 16, No. 3, 1117-1125. 

36. Shirzadfar, Hamidreza, and Narsis Gordoghli. (2019) "Study the 

Anatomy and Physiology of Body's Urinary System and 

Fibromyalgia Syndrome (FMS) for the Design an Intelligent 

Alarm System for Monitoring of FMS." Journal of Clinical and 

Translational Urology. Vol. 1, No. 1, 72-81. 

37. Shirzadfar, Hamidreza., Fatemeh Ghasemi, and Melika Shahbazi. 

(2018) "A Review of Recent Application of Medical 

Thermography in Human Body for Medical Diagnosis." SCIOL 

Biomed. Vol. 2, 102-120. 

38. Hamidreza, Shirzadfar, Mokhtari Nasim, and Claudel Julien. 

(2018) "Optimize the Geometrical Parameters of Interdigital 

Micro-Electrodes Used in Bioimpedance Sensing System.". 

Journal of Nano- and Electronic Physics. Vol. 10, No. 5, 05029 

(1)-05029 (4). 

39. Shirzadfar, Hamidreza., and M. Khanahmadi. (2018) "General 

Review on the Properties and Applications of Magnetic 

Nanoparticles in Biomedicine." Journal of Cardiovascular 

Medicine and Therapeutics Vol. 2, No. 2, 1-8. 

40. Shirzadfar, Hamidreza., and Mahtab Khanahmadi. (2018) 

"Current approaches and novel treatment methods for cancer and 

radiotherapy." International Journal of Biosensors & 

Bioelectronics. Vol. 4, No. 5 224-229. 

41. Shirzadfar, Hamidreza., and Mahtab Khanahmadi. (2018) 

"Introduction to Design and Manufacture of a Heart Signal 

Simulator and Graphic Displayer Based on The ATmega 

Microcontroller." Journal of Biological and Medical Sciences. 

Vol. 2., No. 2 :1-4. 

42. Shirzadfar, Hamidreza., and Mahtab Khanahmadi. (2018) "Design 

and Development of ECG Simulator and Microcontroller Based 

Displayer." Journal of Biosensors & Bioelectronics.  

43. Shirzadfar, Hamidreza, and Mahtab Khanahmadi. (2018) 

"Measuring blood glucose in a non-invasive manner based on 

near-infrared and automatically sending information to the 

medical center." Journal Biomedical engineering: Current 

Research. Vol. 1, No. 1, 1-3. 

44. Shirzadfar, Hamidreza, and Mahtab Khanahmadi. (2018) 

"Application of Biomarkers and Biosensors to Detect and Track 

Pathogenic Agents." International Journal of Analytical 

Techniques. Vol, 4, No. 1, 1-5. 

45. Shirzadfar, Hamidreza, Farnoosh Vahid, Farzane Kiafar and Sara 

Aledavood. (2018) "A Focused Review on Materials and 

Generations of Coronary Stents." Advances in Tissue Engineering 

and Regenerative Medicine. Vol, 4, No. 3, 478‒484. 

46. Shirzadfar, Hamidreza, Aida Mohammadi, and Mehrnaz Sadeghi. 

(2018) "The Pathophysiology of Fibromyalgia: Diagnosis and 

Treatment." AASCIT Journal of Medicine. Vol. 4, No. 1, 1-13. 

47. Shirzadfar, Hamidreza, Aida Mohammadi, and Mehrnaz Sadeghi. 

(2018) "Modeling and Simulation of Bladder Problems in Patients 

with Fibromyalgia." Austin J Biosens & Bioelectron. Vol 4, No. 

1, 1‒5. 

48. Shirzadfar, Hamidreza, Mahsa Sadat Ghaziasgar, Zeinab Piri, and 

Mahtab Khanahmadi. (2018) "Heart Beat Rate Monitoring using 

Optical Sensors." International Journal of Biosensors & 

Bioelectronics. Vol. 4, No. 2, 48–54. 

49. Taheri-Kafrani, Asghar, Hamidreza Shirzadfar, and Elham 

Tavassoli-Kafrani. "Dendrimers and dendrimers-grafted 

superparamagnetic iron oxide nanoparticles: synthesis, 

characterization, functionalization, and biological applications in 

drug delivery systems." In Nano-and Microscale Drug Delivery 

Systems, pp. 75-94. Elsevier, 2017. 

50. Shirzadfar, Hamidreza, Mustapha Nadi, Djilali Kourtiche, S. 

Yamada, and Thomas Hauet. (2015) "Needle-type GMR sensor to 

estimate the magnetic properties of diluted ferrofluid for 

biomedicine application." IRBM. Vol. 36, No. 3 178-184. 

51. Shirzadfar, H. (2016) "Rapid Methods for the Detection of 

Bacteria via Giant Magnetoresistance Sensor and Biomagnetic 

Marker." J Bioanal Biomed. Vol. 8, e141. 

52. Shirzadfar, Hamidreza. (2014) "Design and Evaluation of a GMR-

biosensor for Magnetic Characterization of Biological Medium." 

PhD dissertation., Université de Lorraine,  

53. Shirzadfar, Hamidreza, Julien Claudel, Mustapha Nadi, Djilali 

Kourtiche, and Sotoshi Yamada. (2014) "Analysis Sensitivity by 

Novel Needle-Type GMR Sensor Used in Biomedical 

Investigation." In XIII Mediterranean Conference on Medical and 

Biological Engineering and Computing 2013, pp. 833-836. 

54. Shirzadfar, Hamidreza, Mustapha Nadi, Djilali Kourtiche, and 

Sotoshi Yamada. "Characterization of a Needle-Type Probe GMR 

sensor for Biomedical applications." In SENSORS, 2013 IEEE, 

pp. 1-4. IEEE, 2013. 

55. Shirzadfar, Hamidreza., D. Kourtiche, R. Haraszczuk, M. Nadi, 

and S. Yamada. "Detecting and estimating magnetic fluid 

properties by a needle-type GMR sensor." In Proceedings of the 

International Conference Nanomaterials: Applications and 

Properties. Vol. 1, No. 2, pp. 02NNBM29-02NNBM29. Sumy 

State University Publishing, 2012. 

56. Shirzadfar, Hamidreza, Mustapha Nadi, Djilali Kourtiche, Sotoshi 

Yamada, and Payman Shahabi. (2015) "Characterization of a 

needle-type giant magnetoresistance sensor for detection of 

http://rriemd.com/index.php/rriemd/article/view/6
http://rriemd.com/index.php/rriemd/article/view/6
http://rriemd.com/index.php/rriemd/article/view/6
http://rriemd.com/index.php/rriemd/article/view/6
http://rriemd.com/index.php/rriemd/article/view/6
https://www.staticroutes.com/sbb/pdf/SBB.000563.pdf
https://www.staticroutes.com/sbb/pdf/SBB.000563.pdf
https://www.staticroutes.com/sbb/pdf/SBB.000563.pdf
https://www.staticroutes.com/sbb/pdf/SBB.000563.pdf
https://www.staticroutes.com/sbb/pdf/SBB.000563.pdf
http://jcturology.com/index.php/jctu/article/view/4
http://jcturology.com/index.php/jctu/article/view/4
http://jcturology.com/index.php/jctu/article/view/4
http://jcturology.com/index.php/jctu/article/view/4
http://jcturology.com/index.php/jctu/article/view/4
https://essuir.sumdu.edu.ua/handle/123456789/71526
https://essuir.sumdu.edu.ua/handle/123456789/71526
https://essuir.sumdu.edu.ua/handle/123456789/71526
https://essuir.sumdu.edu.ua/handle/123456789/71526
https://essuir.sumdu.edu.ua/handle/123456789/71526
http://ridtm.com/index.php/ridtm/article/view/2
http://ridtm.com/index.php/ridtm/article/view/2
http://ridtm.com/index.php/ridtm/article/view/2
http://ridtm.com/index.php/ridtm/article/view/2
https://www.researchgate.net/profile/Hamidreza-Shirzadfar/publication/328081139_Current_Approaches_and_Novel_Treatment_Methods_for_Cancer_and_Radiotherapy/links/5bc81bf4458515f7d9c4de1c/Current-Approaches-and-Novel-Treatment-Methods-for-Cancer-and-Radiotherapy.pdf
https://www.researchgate.net/profile/Hamidreza-Shirzadfar/publication/328081139_Current_Approaches_and_Novel_Treatment_Methods_for_Cancer_and_Radiotherapy/links/5bc81bf4458515f7d9c4de1c/Current-Approaches-and-Novel-Treatment-Methods-for-Cancer-and-Radiotherapy.pdf
https://www.researchgate.net/profile/Hamidreza-Shirzadfar/publication/328081139_Current_Approaches_and_Novel_Treatment_Methods_for_Cancer_and_Radiotherapy/links/5bc81bf4458515f7d9c4de1c/Current-Approaches-and-Novel-Treatment-Methods-for-Cancer-and-Radiotherapy.pdf
https://www.researchgate.net/profile/Hamidreza-Shirzadfar/publication/328081139_Current_Approaches_and_Novel_Treatment_Methods_for_Cancer_and_Radiotherapy/links/5bc81bf4458515f7d9c4de1c/Current-Approaches-and-Novel-Treatment-Methods-for-Cancer-and-Radiotherapy.pdf
https://scholar.archive.org/work/ab2mz3etxjhqtpwitmhyfksrzi/access/wayback/http:/pdfs.semanticscholar.org/b6e3/db613c7d3b058133c5d3011cbe044123166d.pdf
https://scholar.archive.org/work/ab2mz3etxjhqtpwitmhyfksrzi/access/wayback/http:/pdfs.semanticscholar.org/b6e3/db613c7d3b058133c5d3011cbe044123166d.pdf
https://scholar.archive.org/work/ab2mz3etxjhqtpwitmhyfksrzi/access/wayback/http:/pdfs.semanticscholar.org/b6e3/db613c7d3b058133c5d3011cbe044123166d.pdf
https://m.zuiqilu.com/scholarly-articles/measuring-blood-glucose-in-a-noninvasive-manner-based-on-nearinfrared-and-automatically-sending-information-to-the-medic.pdf
https://m.zuiqilu.com/scholarly-articles/measuring-blood-glucose-in-a-noninvasive-manner-based-on-nearinfrared-and-automatically-sending-information-to-the-medic.pdf
https://m.zuiqilu.com/scholarly-articles/measuring-blood-glucose-in-a-noninvasive-manner-based-on-nearinfrared-and-automatically-sending-information-to-the-medic.pdf
https://m.zuiqilu.com/scholarly-articles/measuring-blood-glucose-in-a-noninvasive-manner-based-on-nearinfrared-and-automatically-sending-information-to-the-medic.pdf
https://m.zuiqilu.com/scholarly-articles/measuring-blood-glucose-in-a-noninvasive-manner-based-on-nearinfrared-and-automatically-sending-information-to-the-medic.pdf
https://pdfs.semanticscholar.org/05b6/33a19049f50e21af7649e96c5e115de33cc5.pdf
https://pdfs.semanticscholar.org/05b6/33a19049f50e21af7649e96c5e115de33cc5.pdf
https://pdfs.semanticscholar.org/05b6/33a19049f50e21af7649e96c5e115de33cc5.pdf
https://pdfs.semanticscholar.org/05b6/33a19049f50e21af7649e96c5e115de33cc5.pdf
http://cmher.com/index.php/cmher/article/view/13
http://cmher.com/index.php/cmher/article/view/13
http://cmher.com/index.php/cmher/article/view/13
http://cmher.com/index.php/cmher/article/view/13
https://www.sciencedirect.com/science/article/pii/B9780323527279000054
https://www.sciencedirect.com/science/article/pii/B9780323527279000054
https://www.sciencedirect.com/science/article/pii/B9780323527279000054
https://www.sciencedirect.com/science/article/pii/B9780323527279000054
https://www.sciencedirect.com/science/article/pii/B9780323527279000054
https://www.sciencedirect.com/science/article/pii/B9780323527279000054
https://www.sciencedirect.com/science/article/pii/S1959031815000354
https://www.sciencedirect.com/science/article/pii/S1959031815000354
https://www.sciencedirect.com/science/article/pii/S1959031815000354
https://www.sciencedirect.com/science/article/pii/S1959031815000354
https://hal.univ-lorraine.fr/tel-01750716
https://hal.univ-lorraine.fr/tel-01750716
https://hal.univ-lorraine.fr/tel-01750716
https://link.springer.com/chapter/10.1007/978-3-319-00846-2_206
https://link.springer.com/chapter/10.1007/978-3-319-00846-2_206
https://link.springer.com/chapter/10.1007/978-3-319-00846-2_206
https://link.springer.com/chapter/10.1007/978-3-319-00846-2_206
https://link.springer.com/chapter/10.1007/978-3-319-00846-2_206
https://ieeexplore.ieee.org/abstract/document/6688198/
https://ieeexplore.ieee.org/abstract/document/6688198/
https://ieeexplore.ieee.org/abstract/document/6688198/
https://ieeexplore.ieee.org/abstract/document/6688198/
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/princon_2012_1_2_65.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/princon_2012_1_2_65.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/princon_2012_1_2_65.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/princon_2012_1_2_65.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/princon_2012_1_2_65.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/princon_2012_1_2_65.pdf
https://hal.archives-ouvertes.fr/hal-01293433/
https://hal.archives-ouvertes.fr/hal-01293433/
https://hal.archives-ouvertes.fr/hal-01293433/


J. Clinical Research and Reports                                                                                                                                                                Copy rights@ Hamidreza Shirzadfar et.al. 

 

 
Auctores Publishing LLC – Volume 11(5)-260 www.auctoresonline.org  

ISSN: : 2690-1919   Page 11 of 11 

Escherichia coli's magnetic marker." International Journal on 

Smart Sensingand Intelligent Systems. Vol. 8, 220-234. 

57. Shirzadfar, Hamidreza, and Nasim Mokhtari. (2018) "Critical 

review on thalassemia: types, symptoms and 

treatment." Advancements in Bioequivalence & Bioavailability 1, 

no. 2 1-4. 

58. Shirzadfar, Hamidreza. (2021) "The Structure and Function of 

Nervous System and Skeletal Muscle: A Review." Current 

Neuropsychiatry and Clinical Neuroscience Reports 3, no. 1 1-25. 

59. Shirzadfar, H., Nadi, M., Kourtiche, D., Yamada, S., & Shahabi, 

P. (2015). Characterization of a needle-type giant 

magnetoresistance sensor for detection of Escherichia coli's 

magnetic marker. International Journal on Smart Sensing and 

Intelligent Systems, 8(1), 220-234. 

60. Samaneh Dohani, Hamidreza Shirzadfar, Sadaf Anbarzadeh. 

(2022) "Design, Simulation, Implementation and Measurement of 

Respiration Rate by Strain Gauge Sensor and Induction Method." 

Journal of Clinical Research and Reports, 10, no. 1 :1-12. 

61. Shirzadfar, Hamidreza, Kowsar Sheikhi, and Zahra Meschian. 

(2019) "The epidemiologic study of neonatal jaundice, relation 

between jaundice and liver and alternative methods to cure 

jaundice." Clinical Practice 16, no. 3 :1117-1125. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI: 10.31579/2640-1053/260

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 

 

Learn more  https://auctoresonline.org/journals/journal-of-clinical-research-

and-reports 

https://hal.archives-ouvertes.fr/hal-01293433/
https://hal.archives-ouvertes.fr/hal-01293433/
http://jneurosciences.com/index.php/cncnr/article/view/8
http://jneurosciences.com/index.php/cncnr/article/view/8
http://jneurosciences.com/index.php/cncnr/article/view/8
https://hal.archives-ouvertes.fr/hal-01293433/
https://hal.archives-ouvertes.fr/hal-01293433/
https://hal.archives-ouvertes.fr/hal-01293433/
https://hal.archives-ouvertes.fr/hal-01293433/
https://hal.archives-ouvertes.fr/hal-01293433/
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=71

