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Abstract:   
Vision is a beautiful gift to human beings by GOD. Vision allows people to perceive and understand the surrounding 

world. Till date blind people struggle a lot to live their miserable life. Their problems have made them to lose their hope to live in 

this competing society. Global estimate of the number of visually impaired people according to World Health Organization 

survey made in 2010 is 285 million people are visually impaired worldwide. Numerous technical aids that have been developed 

through recent decades for the orientation and mobility that makes the lives of the blind easier. For doing so, sonar input and 

camera input systems are offered. Assistive devices are a key aspect in wearable systems for biomedical applications, as they 

represent potential aids for people with physical and sensory disabilities that might lead to improvements in the quality of life. 

 

Index Terms - assistive technology, sensing and alerting system,  
________________________________________________________________________________________________________  

1. INTRODUCTION 

Blindness is a state of lacking the visual perception due to physiological or neurological factors. The partial blindness 

represents the lack of integration in the growth of the optic nerve or visual centre of the eye, and total blindness is the full absence 

of the visual light perception. Total blindness is the complete lack of form and visual light perception and is clinically recorded as 

NLP, an abbreviation for "no light perception”. Blindness is frequently used to describe severe visual impairment with residual 

vision. Those described as having only light perception have no more sight than the ability to tell light from dark and the general 

direction of a light source. Blindness is the inability to see. There are four levels of visual function, according to the International 

Classification of Diseases -10 (Update and Revision 2006): 

i) Normal vision 

ii)   Moderate visual impairment 

iii)  Severe visual impairment 

iv)  Blindness  

Moderate visual impairment combined with severe visual impairment is grouped under the term “low vision”: low vision 

taken together with blindness represents all visual impairment. 

2. LITERATURE SURVEY 

A complete and reliable sensing system for obstacle detection can value a lot from the collective usage of numerous types of 

sensors, especially from the active - passive combination. Any precise type of technology may have hitches to meet all necessary 

necessities in order to detect an obstacle in various lighting or weather conditions. The muddle background and intricate 

moving patterns of all objects which may appear on a road scene in urban streets demand erudite processing of sensor inputs. In 

order to overcome this problem, a sensor - fusion and segmentation approach can be used. From the technology's point view, 

different sensing technologies such as ultrasonic sensor, microwave radar, laser scanner and computer vision can be used for 

obstacle detection task. The main problem is to design algorithms that are robust enough to reliably detect and warn for any obstacles that 

can appear in front of the user on the road area. 

In [1] A Discant et al. speaks about the different types of sensors such as active and passive sensors. It also throws light on various 

sensing systems designed using the combinations of these sensors. 

[2] This paper presented the use of ultrasonic and infrared sensors for distance dimension in the enlargement of an obstacle detection system for senior 

and people with vision impairment. Investigational results show that ultrasonic and infrared sensors have diverse characteristics in 

terms of output voltage measurements. It is clearly designated that ultrasonic sensor gives a linear output representative whereas infrared 

sensor shows a nonlinear output representative. Both sensors are able to detect an obstacle at the distances within their usable range with 

percentage of precision between 95% and 99%. The experimental result indicates that the US and IR sensors are able to provide 

reliable distance measurements even with different colors and materials of obstacles. Another thing that has been shown is that 

IR sensor has slightly advanced resolution than that of the US sensor, particularly for slight distance measurement within their 

usable ranges. Future work, the system should determine the sensor location on the shoe,  and the sensors only detect the obstacle when the foot fully 

touching to the ground. 

[3] A motion supporting device is proposed which can be used to help navigate in the surroundings and avoiding from 

collisions with obstacles. This could help decrease health costs incurred and improve the quality of care and independence of the elderly. 

Conventionally, mobility-assisting devices have been electromechanical devices, in which the main function is to provide 

physical support for the elderly whilst moving around using canes and wheelchairs. Microcontroller and wireless network applications and usages 

have increased the functionality of these devices in terms of obstacle detection and information processing. They have also 

brought in stirring new concepts, which make these devices to be hands free and small. The system which is proposed here is 

based off optical and ultrasonic sensors. These are able to detect a wide range of obstacles, such as small objects on the walkway, large 

static obstructions (e.g., building wall), as well as stairs and uneven surfaces, and hence warns the wearer several times before making contact 

with the object (e.g., 1.5m, 1.0m and 0.5m). 
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[4] Provides a comprehensive summary of state of the art techniques, which are used for navigation systems for visually impaired 

people. It concludes that navigation systems have not achieved large-scale advantages mainly due to unaffordable costs, accuracy and 

usability. Further, in the future, navigation systems need to firstly reduce the installation expenditure by curtailing the infrastructure 

disagreements that is required for confining the consumer. Usability can to be enhanced by curtailing the amount of sensors users have to 

carry and also providing usable directions in a vigorous modality of feedback. Systems need to take into account the user’s special 

necessities, minimize 

Intellectual load, cost effective, user friendliness and minimize any meddling from the surroundings. 

[5] An ultrasonic sensor based navigation system for blind people, which is based on microcontrollers with synthetic speech output 

and portable device to guide the user about urban outdoor paths to point out what choices to make. This device uses the principle of echo of high frequency 

ultrasonic beam to detect hindrances in the path. These mobility supports instructions are given by vibro-tactile form rto reduce 

navigation complications. A shortcoming of ultrasound is that walls may reflect or block ultra sound signals, which result in less 

accurate localization. 

[6] Vibration and voice operated navigation system developed using ultrasonic sensors to detect obstacles. Since visually impaired 

people are more sensitive in hearing and possesses strong perception than ordinary people. So this system gives alert through 

vibration and voice feedback. System works in indoor as well as outdoor navigation and focus on continuously sensing surround 

obstacles and alerting through vibration and voice feedback. Depending upon the distance between obstacle and user different intensity levels 

are provided to vibration motor to alert user’s mobility. 

3. PROPOSED METHODOLOGY 

The scope of this product covers its usage by visually impaired and blind people who cannot find their way without use of an explicit tool or 

some other persons help. The idea is to use daily-use apparel that is our shoes to guide the user to his/her destination with description of 

obstacles in his/her path. The product does not deal with guiding about how to avoid the obstacle. It only deals with notifying the user of the 

product about the presence of the obstacle and the position of the obstacle. The block diagram of the system is given below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Block diagram for obstacle detection footwear for visually impaired 

 

3.1 Assistive technology  

In this proposed system the user i.e. blind people can walk through the streets without any interference and also 

independently. The whole process is divided into modules and separated so that the processing can be easier.  The functions 

performed by the system are as follows: 

1. Both the sensors in the system are activated. 

2. Each sensor has its own search area. 

3. When and obstacle is detected by either of the sensors, the shoe vibrates, as well as the buzzer also activates. 

4. While walking, if the intensity of the vibrator is low, the buzzer acts as signal to the user. 

5. For the detection and signaling fuzzy logic is used to avoid complexity in the algorithm of the system. 

 

There are various components used to build this system. The important components necessary for working of the system 

are as follows: 

a. Ultrasonic sensor 

b. Water level sensor 

c. Battery 

d. Buzzer 

e. Vibrator 

Ultrasonic 

sensor  

Vibration 

motor 

Relay 

Water level 

sensor 

Solar panel 

 

 

 

 

Arduino NANO 

Battery 
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f. Relay 

g. Arduino panel 

 

3.1.1 Ultrasonic sensor 
Ultrasonic sensors (also known as transceivers when they both send and receive) work on a principle similar to 

radar or sonar which evaluate attributes of a target by interpreting the echoes from radio or sound waves respectively. 

Ultrasonic sensors generate high frequency sound waves and evaluate the echo which is received back by the sensor. 

Sensors calculate the time interval between sending the signal and receiving the echo to determine the distance to an 

object. 

 

3.1.2 Water level sensor 
Water level sensor is designed for water detection, which can be widely used in sensing the rainfall, water level, 

even the liquate leakage. This item can judge the water level through with a series of exposed parallel wires stitch to 

measure the water droplet/water size. This item can easily change the water size to analog signal, and output analog 

value can directly be used in the program function, then to achieve the function of water level alarm 

 

3.1.3 Battery 
A lead-acid battery is used in this system, as it can be recharged at will. Most lead-acid batteries are constructed 

with the positive electrode (the anode) made from a lead-antimony alloy with lead (IV) oxide pressed into it, although 

batteries designed for maximum life use a lead-calcium alloy. The negative electrode (the cathode) is made from pure 

lead and both electrodes are immersed in sulphuric acid. 

 

3.1.4 Buzzer 
A 5 V buzzer is used in this system for alerting purposes. A buzzer or beeper is an audio signaling device, 

which may be mechanical, electromechanical, or piezoelectric. Typical uses of buzzers and beepers include alarm 

devices, timers and confirmation of user input such as a mouse click or keystroke. 

 

3.1.5 Vibrator 
Miniature vibrating motors are used in a wide range of products, such as tools, scanners, medical instruments, 

GPS trackers, and control sticks. In this system, vibrator is used for alerting the user. 

 

3.1.6 Relay 
Relays are generally used to switch smaller currents in a control circuit and do not usually control power 

consuming devices except for small motors and Solenoids that draw low amps. Relays are switches that open and close 

circuits electromechanically or electronically. Relays control one electrical circuit by opening and closing contacts in 

another circuit. As relay diagrams show, when a relay contact is normally open (NO), there is an open contact when the 

relay is not energized. When a relay contact is Normally Closed (NC), there is a closed contact when the relay is not 

energized. In either case, applying electrical current to the contacts will change their state. 

 

 
 

3.1.7 Arduino Nano 

The Arduino Nano is a small, complete, and breadboard -friendly board based on the ATmega328P. 

It is used for connecting all the components together. It works with a mini -B USB cable. The pin diagram for 

the Arduino Nano board is shown on Fig.2. 
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Fig.2 Arduino panel pin layout 

   

4. CONCLUSIONS  

This paper is focused on wearable assistive devices for the blind. Devices worn on the finger, hands, wrist, forearm, 

tongue, head, chest, abdomen and feet have been proposed over the last decades to provide wearable solutions to the problems 

of reading and mobility.  

 

For the blind, hearing and touch become the first and second major senses, respectively. They will never replace vision 

but they still gather much information from the environment for daily tasks. That is the reason why assistive devices provide 

acoustical and tactile feedback to compensate for visual information.  

 

Several universal design concepts for acoustical/tactile based assistive devices have been presented. They provide 

guidelines to stimulate both hearing and touch in order to obtain the best performance from these senses. Thus, with the ease of 

use and faster response time, a visually impaired person can sense, feel, listen and walk with the environment around him with 

the help of these Smart Shoes. 

 

5. REFERENCES  
 

1. World Health Organization (2009) Visual impairment and blindness - Fact Sheet N°282. Available online at: 

http://www.who.int/mediacentre/factsheets/fs282/en/  

2. Blind World Magazine (2006) Breaking the chains of paternalism. Available online at:   

http://home.earthlink.net/~blindworld/NEWS/6-06-14-02.htm  

3. Brabyn J, Seelman K, and Panchang S (2007) Aids for people who are blind or visually impaired. In: Cooper R, 

Ohnabe H, and Hobson D (Eds.), An introduction to rehabilitation engineering, Taylor & Francis, pp 287-313.  

4. Moore B (2003) An introduction to the psychology of hearing, 5th ed., Elsevier Academic Press.  

5. Hakkinen J, Vuori T, and Paakka M (2002) Postural stability and sickness symptoms after HMD use. In Proc. of IEEE 

International Conference on Systems, Man and Cybernetics, Hammamet, Tunisia, pp 147–152.  

6. Kandel E and Jessell T (1991) Touch. In: Kandel E, Schwartz J, and Jessell T (Eds.), Principles of neural science, 3rd 

ed., Oxford University Press, pp 349-414.  

7. Sekuler R and Blake R (2002) Perception. McGraw-Hill Education.  

8. Geiger S (1984) Handbook of physiology section 1: the nervous system. American Physiological Society.  

9. Weinstein S (1968) Intensive and extensive aspects of tactile sensitivity as a function of body part, sex, and laterality. 

In: Kenshalo D (Ed.), The skin senses, Charles C. Thomas, pp195-222.  

10. Wagner C, Lederman S, and Howe R (2002) Design and performance of a tactile shape display using  RC 

servomotors. In: Proc. of 10th Symposium on Haptic Interfaces for Virtual Environment and Teleoperator Systems, 

Orlando, Fl, USA, pp 354-355.  

11. Fischer H, Neisius B, and Trapp R (1995) Tactile feedback for endoscopic surgery. In: Satava R, Morgan K, Sieburg 

H, Mattheus R, and Christensen J (Eds.), Interactive technology and the new paradigm for healthcare, IOS Press, pp 

114-117.  

12. Summers I. and Chanter C (2002) A broadband tactile array on the fingertip, In: Journal of the Acoustical Society of 

America, vol. 112, pp 2118-2126.  

13. Vidal F, Madueño M, and Navas R (2005) Thermo-pneumatic actuator for tactile displays and smart actuation 

circuitry. In: Proc. of SPIE International Symposium on Microtechnologies for the New Millenium, Sevilla, Spain, pp 

484-492.  

14. Velazquez R, Pissaloux E, Hafez M, and Szewczyk J (2008) Tactile rendering with shape memory alloy pin-matrix. 

In: IEEE Transactions on Instrumentation and Measurement, Vol. 57, No. 5, pp 1051-1057.  

15. Konyo M, Tadokoro S, and Takamori T (2000) Artificial tactile feel display using soft gel actuators. In: Proc. of IEEE 

International Conference on Robotics and Automation, San Francisco, CA, USA, pp 3416-3421.  

16. Taylor P, Pollet D, Hosseini A, and Varley C (1998) Advances in an electrorheological fluid based   tactile array. In: 

Displays, vol. 18, pp 135-141.  

http://www.ijcrt.org/


www.ijcrt.org                                          © 2018 IJCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882 

IJCRT1892086 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 567 
 

17. Hoshi T, Iwamoto T, and Shinoda H (2009) Non-contact tactile sensation synthesized by ultrasound transducers. In: 

Proc. of 3rd Joint Eurohaptics Conference and Symposium on Haptic Interfaces for Virtual Environment and 

Teleoperator Systems, Salt Lake City, UT, USA, pp 256-260.  

18. Koo I, Kwangmok J, Koo J, Nam J, Lee Y, and Choi H (2008) Development of softactuator-based wearable tactile 

display. In: IEEE Transactions on Robotics, vol. 24, no. 3, pp 549-558.  

19. Amemiya T, Yamashita J, Hirota K, and Hirose M (2004) Virtual leading blocks for the deaf-blind: a real-time way-

finder by verbal-nonverbal hybrid interface and high- density RFID tag space. In: Proc. of IEEE Virtual Reality, 

Chicago, Il, USA, pp 165- 172.  

20. Ng G, Barralon P, Dumont G, Schwarz S, Ansermino J (2007) Optimizing the tactile display of physiological 

information: vibro-tactile vs. electro-tactile stimulation, and forearm or wrist location. In: Proc. of Annual 

International Conference of the IEEE Engineering in Medicine and Biology Society, Lyon, France, pp 4202-4205.  

21. Bach-Rita P, Kaczmarek K, Tyler M, and Garcia-Lara J (1998) From perception with a 49-point electrotactile 

stimulus array on the tongue: a technical note. In: Journal of Rehabilitation Research and Development, vol. 35, no. 4, 

pp 427-430.  

22. Ptito M, Moesgaard S, Gjedde A, and Kupers R (2005) Cross-modal plasticity revealed by electrotactile stimulation of 

the tongue in the congenitally blind. In: Brain, vol. 128, pp 606-614.  

23. Vuillerme N, Pinsault N, Chenu O, Fleury A, Payan Y, and Demongeot J (2009). A wireless embedded tongue tactile 

biofeedback system for balance control. In: Pervasive and Mobile Computing, vol. 5, pp 268-275.  

24. National Library Service for the Blind and Physically Handicapped. Updated information available at: 

http://www.loc.gov/nls/  

25. Kay L (1974) A sonar aid to enhance spatial perception of the blind: engineering design and evaluation. In: Radio and 

Electronic Engineer, vol. 44, no. 11, pp 605-627.  

26. SonicVision. Updated information available at: www.sonicvision.co.nz  

27. GDP Research Australia. Updated information available at: www.gdp-research.com.au  

28. Bay Advanced Technologies Ltd. Updated information available at: www.batforblind.co.nz  

29. Meijer P (1992) An experimental system for auditory image representations. In: IEEE Transactions on Biomedical 

Engineering, vol. 39, no. 2, pp 112–121.  

30. Seeing with Sound - The vOICe. Updated information available at: www.seeingwithsound.com  

31. Velazquez R, Fontaine E, and Pissaloux E (2006) Coding the environment in tactile maps for real-time guidance of 

the visually impaired. In: Proc. of IEEE International Symposium on Micro-Nano Mechatronics and Human Science, 

Nagoya, Japan.  

32. Gemperle F, Ota N, and Siewiorek D (2001) Design of a wearable tactile display. In: Proc. of. 5th International 

Symposium on Wearable Computers, Zurich, Switzerland, pp 5-12.  

33. van Veen H, and van Erp J (2003) Providing directional information with tactile torso displays. In: Proc. of 

EuroHaptics 2003, Dublin, Ireland, pp 471-474.  

34. Jones L, Lockyer B, and Piateski E (2006) Tactile display and vibrotactile pattern recognition on the torso. In: 

Advanced Robotics, vol. 20, pp 1359-1374.  

35. Borenstein J (1990) The NavBelt - A computerized multi-sensor travel aid for active guidance of the blind. In: Proc. 

of CSUN’s 5th Annual Conference on Technology and Persons with Visual Disabilities, Los Angeles, CA, USA, pp 

107–116. 

36. Tsukada K and Yasumrua M (2004) ActiveBelt: belt-type wearable tactile display for directional navigation. In: Proc. 

of UbiComp2004, Springer LNCS3205, pp 384-399.  

37. Nagel S, Carl C, Kringe T, Märtin R, and König P (2005) Beyond sensory substitution learning the sixth sense. In: 

Journal of Neural Engineering, vol. 2, pp R13-R26.  

38. Allum J, Bloem B, Carpenter M, Hulliger M, and Hadders M (1998) Proprioceptive control of posture: a review of 

new concepts. In: Gait and Posture, vol. 8, pp 214-242.  

39. Velazquez R, Bazan O, and Magaña M (2009) A shoe-integrated tactile display for directional navigation. In: Proc. of 

IEEE/RSJ International Conference on Intelligent Robots and Systems, St. Louis, MO, USA, pp 1235-1240. 

http://www.ijcrt.org/

