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ABSTRACT 

In this work we describe a system that can provide haptic sensations that arise while walking on different 

grounds. The simulation is based on a physical model that drives haptic transducers embedded in shoes. The model 

is able to represent walking interactions with solid surfaces. The simulation responds to pressure on the floor by a 

vibration felt by the feet. Mobility, orientation and obstacle recognition are key to personal independence for the 

visually challenged. White and sensor canes and guide dogs are the most widely used assistive techniques, but they 

have limitations. Guide dog techniques are ruled out in developing countries because they are not allowed in public 

places. Similarly, electronic white and sensor canes may be difficult to use in heavy traffic places. Canes are safe but 

pose limitations in terms of orientation in new places. Some new systems involve providing audio feedback. But 

audio signals may be distracting because visually impaired individuals depend heavily on their sense of hearing.  

The idea of conveying directional information in a non-obtrusive and non-distracting manner, using haptic 

technology, is very helpful. Shoes were used as an ideal medium because they are the most natural extension of the 

human ,  and shoes always point in the direction a person intends to walk. 

              
Keywords- Digital image stabilization (DIS), Hilbert–Huang transform (HHT), image sequence processing, IMF 
(Intrinsic Mode Function), EMD (Empirical Mode Decomposition), jitter motion designation. 
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1. INTRODUCTION 

 It consists of actuators and vibrators located in the front and both sides of the shoe. With the help of a 

proprietary app loaded to a smartphone, the user can connect with the shoe via Bluetooth and interact with the app to 

set a destination.  

The app has been designed using various accessibility options to enable completely eye-free interface use. 

Once the destination where to go has been set, the smartphone having app calculates a route and through a series of 

vibrations guides the user from one point to another point. The front of the shoe vibrates to indicate to go forward, 

the left side to go left and so on. 

The shoe also includes sensors to detect obstacles such as sidewalks, staircases. The user is alerted and 

guided via a series of vibrations to navigate around the obstacle or to find an alternate route. Obstacle detection also 

needs to be upgraded to deal with moving objects such as cars. 

                                            

       Fig 1.1: Smart Haptic Shoes Block Diagram 

It was highly encouraging to see how well our patients perceived the vibration and immediately responded 

to the signals, pointing to the exact direction. According to the manufacturer plans to produce different  models of 

the system and ranging from navigation from starting point to destination and obstacle detection and avoider. 

2. HARDWARE AND DESCRIPTION 

2.1 ANDROID PHONE 

 With new versions of Android OS coming every few months we would like to select a version which is 

quite popular. We will target the Android Version 2.1 Éclair and above. As per statistics android version 2.1+ covers 

67% of the total Android Devices being used. The 2.1 Platform also provides with many more Application Package 

Intel Bluetooth aces such as Bluetooth SDAP and CANVAS API. These API allow us to graphically design our 

software with less knowledge of the actual core JAVA coding.                
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2.2 BLUETOOTH MODULE         

 Bluetooth is a proprietary open wireless technology standard for exchanging data over short distances 

(using short-wavelength radio transmissions in the ISM band from 2400–2480 MHz) from fixed and mobile devices, 

creating personal area networks (PANs) with high levels of security. Developed by telecoms vendor Ericsson in 

1994, it was originally supposed as a wireless alternative to RS-232 data cables. It can connect multiple devices that 

can overcome problems of synchronization. 

 

Fig 2.1: Bluetooth Model 

2.2.1 Implementation: 

  Bluetooth uses a radio technology called frequency-hopping spread spectrum(FHSS), which chops up the data 

being sent and transmits chunks of it on up to 79 bands (1 MHz each; centered from 2402 to 2480 MHz) in the range 

2,400–2,483.5 MHz (including guard bands). This range is in the universally unlicensed Industrial, Scientific and 

Medical (ISM) 2.4 GHz short-range radio frequency band. It usually per Bluetooth arms 800 hops/second, with AFH 

enabled.  

 Originally Gaussian frequency-shift keying (GFSK) modulation was the only modulation scheme available; after 

that, since the introduction of Bluetooth 2.0+EDR, p/4-DQPSK and 8DPSK modulation may also be used between 

compatible devices. Devices functioning with GFSK are operating in basic rate (BR) mode where an instantaneous 

data rate of 1 Mbit/s is possible. The term Enhanced Data Rate (EDR) is used to describe p/4-DPSK and 8DPSK 

schemes, each giving 2and 3 Mbit/s respectively. The combination of these (BR and EDR) modes in Bluetooth radio 

technology is classified as a "BR/EDR radio". 

   Bluetooth is a packet-based protocol with a master-slave structure. One master may communicate with up to 7 

slaves in a piconet; all devices share the master's clock. Packet exchange is based on the clock which is defined by 

the master,  ticks at 312.5 µs intervals. Two clock ticks make up a slot of 625 µs; two slots make up a slot pair of 

1250 µs. In the single slot packets the master transmits in even slots and receives in odd slots; the slave receives in 

even slots and transmits in odd slots. Packets may be 1 or 3 or 5 slots long but in all cases the masters transmit will 

begin in even slots and the slaves transmit in odd slots. 

   Bluetooth helps to connect and exchange information between devices such as faxes, mobile phones, 

telephones, laptops, personal computers, printers, Global Positioning System (GPS) receivers, digital cameras, and 

video game console securely. 
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2.2.2  Communication and connection 

     A master Bluetooth device can communicate with a maximum of seven devices in a piconet, though not all 

devices support this limit. The devices can switch roles, and the slave can become the master. The Bluetooth  

Specification provides for the connection of two or more piconets to form a scatternet, in which devices 

simultaneously play the master role in one piconet and the slave role in another piconet. At any given time, data can 

be transferred between the master and one other device. The master chooses slave device to address; typically, it 

switches more fast from one device to another device in a round-robin style. Since it is the master that chooses 

which slave to address, whereas a slave is (in theory) supposed to listen in each receive slot, being a master is a 

lighter load than being a slave. The specification is unclear as to required behaviour in scatternets. 

Many USB Bluetooth adapters or "dongles" are available. Older (pre-2003) Bluetooth dongles, have limited 

capabilities, offering only the Bluetooth Surveyors and a less-power bluetooth Bluetooth Radio incarnation. Such 

devices can connect computers with Bluetooth with a distance of 100 meters, but they do not offer more services 

than modern adapters do. 

2.3 IR SENSOR  

This infrared sensor module is used for detecting reflecting surface. The sensor can be used to find reflecting 

silver and white strip, barrier detection, flame detection. These sensors are basic requirement of any simple line 

follower robot.. 

 

                                       

                                                              Fig 2.3 IR Sensor 

2.3.1 Principle  

    IR LED emits infrared radiation. This radiation illuminates the in front of LED Surface reflects the infrared 

light Depending on reflection of the surface and aggregate of light reflected changes. This reflected light is made 

incident on reverse biased of the IR sensor. When photons are incident on reverse biased of this diode and electron-

hole pairs are created, which results in reverse leakage current and Amount of electron-hole pairs generated depends 

on intensity of incident IR rays. More light intensity radiation results in large reverse leakage current and This 

current can be passed through a resistor so to get directly proportional voltage. Thus as intensity of incident rays 

changes, according to voltage across resistor will vary accordingly. 
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This voltage can then be given to OPAMP based comparator and Output of the comparator can be read by 

controller. Alternatively, you can use on chip ADC in pic controller to measure this voltage and perform comparison 

in software. 

2.3.2 IR LED and IR SENSOR 

          IR LED is used as a source of infrared rays. It comes in two packages 3mm or 5mm and 3mm is better as it is 

requires small space. IR sensor is nothing but a diode and which is sensitive for infrared radiation.  

This infrared sensor is called as IR Transmitter and Receiver pair.    

         Color of IR transmitter and receiver is distinct. However you may come across pairs appears precisely same or 

even has opposite colors  and it is not possible to distinguish between Transmitter and Receiver visually, In case you 

will have to  help of multimeter to distinguish between them. 

2.4 VIBRATOR MOTOR 

Introducing the Precision Microdrives Pico Vibe™ range of Ø4mm ~ Ø7mm micro vibration motors, also 

broadly known as pager motors. Used by mobile / cell phone and pager manufacturers worldwide to offer 

vibration alert ringing functions, this range of vibrator are now being used by a vast range of industrial designers. 

Industrial equipment is often used in environments where seeing or hearing a visual or audio alert can be difficult. 

lilliputian pager motors can be combined into a design so that equipment operators and users can rely on a third 

sense - touch. 

           All pager motors use miniature Eccentric Rotating Masses, and hence the tend to be abbreviated . ERM pager 

motors rely on the rotation of an unbalanced load to create vibration effects and are more recently being used for 

haptic feedback as well as vibration alerting: 

Our Pico Vibe™ range is designed to be used for handheld equipment in the weight range of around 25 ~ 200 g (1 - 

7 oz.). Micro pager motors are  come in the range either 1.5, or 3v operation which makes them ideal for battery 

power supplies. The combines of voltages makes these motors suitable for single , double cell power buses of 

Alkaline,  Silver Oxide and single cell Lithium primary sources, secondary rechargeable batteries and NiCd, NimH, 

Li-ion. vibrato motors in the Pico Vibe™ range are based on a brushed coreless cylinder design and contain 

powerful NdFeB Neodymium magnets for an improved magnetic flux circuit. 

Electrical connections are most commonly made with flying leads and for bigger orders we can customise 

lead lengths and add a range of connectors as specified. Our vibrator motors also come in a number of other form 

factors that make retrofit and design integration easier: 

2.5 ALGORITHM 

1)  START. 
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2) Store the different location in database.  

3) Select the one of the location through the voice command. 

4) Start the moving according to the instruction using vibrators.(Left, Right, Front). 

5) If turn Left then only Left side vibrator will turn ON and take left turn. Other Right side and front side 

vibrator will be OFF.   

6) If  turn Right then only Right side vibrator will turn ON and take Right turn. Other Left side and front side 

vibrator  will be OFF.   

7) If Front vibrator ON then move straight forward. other two vibrator OFF. 

8) If obstacle detected by IR sensor then  all vibrators will immediately on .Stop the same position. 

9) After reaching destination buzzer is ON. 

10) Then return back to starting point. 

11) Same procedure will repeat again. 

12) STOP.           

 

5. CONCLUSION 

This project designs and implements a haptic shoes system, which can obtain haptic stock market data from 

network and transform it into the vibration signal inside the shoes. This system applied a wide range of computer 

technologies including data analysis, network connection, embedded system and wireless communication. 

The system has proved to function properly and the purpose of its design and implementation has been archived. 

Furthermore, this system can be used in some other aspects such as resecting the price of some other data sets 

besides stock market. Wireless receiver and vibrators can also be installed in other devices such as pants or shirts. 

This system proved that, it is possible to represent information with different kind and different position of 

vibrations, and implement such system in cheap price, with proper usage of existing modules come from other 

applications. 

 

Future improvement of the system is proposed as following: 

Perform usability test to study end-user's reaction to vibration, so that better positions for the vibrators can 

be found. 

Optimize the data-mapping scheme according to further study on haptic, so that more data can be 

represented and understood by human through vibration. 

 

5. Future Scope           

We are not just doing a project, we are developing a useful product. This provides an opportunity for blind 

person to find right way.Data can be further displayed on Google map. Data can be displayed on internet using 

Ethernet on webpage. 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 3, March 2015, Pg. 218-224 

Mr.Vikram D Jadhav, IJRIT-224 
 

Perform usability test to study end-user's reaction to vibration, so that better positions for the vibrators can 

be found. Optimize the data-mapping scheme according to further study on haptic, so that more data can be 

represented and understood by human through vibration. 
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