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SKINPUT TECHNOLOGY  
  

Skin-put Technology is a technique to act skin as an input 

device, allowing the skin to be used as an input surface. In 

particular, resolve the location of finger taps on the arm 

and hand by analyzing mechanical vibrations that 

propagate through the body. These signals are collected 

using a novel array of sensors worn as an armband. This 

approach provides an always available, naturally portable, 

and on-body finger input system.  

Devices with significant computational power and 

capabilities can now be easily carried on our bodies. 

However, their small size typically leads to limited interaction space (e.g. extremely small screens, 

buttons, and jog wheels) and consequently diminishes their usability and functionality. Since it cannot 

simply make buttons and screens larger without losing the primary benefit of small size, consider 

alternative approaches that enhance interactions with small mobile systems. One option is to 

opportunistically appropriate surface area from the environment for interactive purposes. Furthermore, 

proprioception – our sense of how our body is configured in three-dimensional space – allows us to 

accurately interact with our bodies in an eyes-free manner. For example, we can readily flick each of our 

fingers, touch the tip of our nose, and clap our hands together without visual assistance. Few external 

input devices can claim this accurate, eyes-free input characteristic and provide such a large interaction 

area.  

 

PRINCIPLE  

The principle on which this technology works is bio- acoustic. Whenever there is a finger taps on the 

skin, the impact creates acoustic signals, which can be captured by a bio-acoustic sensing device. Some 

amount of energy is lost to the external environment in the form of sound waves. Apart of the rest 

energy travels along the surface of the skin and the rest is transmitted inward till it’s get reflected from 

the bone. Depending on the type of surface on which the disturbance is created, the amplitude of the 

wave varies. For example, on a soft surface (forearm) the amplitude is larger as compared to a hard 

surface (elbow) where the amplitude is smaller. In addition to the underneath surface, the amplitude of 

the wave also varies with the force of disturbance. Variations in bone density, size and the different 

filtering effects created by soft tissues and joints create distinct acoustic locations of signals, which are 

sensed, processed and classified by software.  

The sixth sense technology finds a lot of application in the modern world. The sixth sense devices 

bridge the gap by bringing the digital world into the real world and in that process allowing the users to 

interact with the information without the help of any machine interfaces. Prototypes of the sixth sense 

device have demonstrated viability, usefulness and flexibility of this new technology.  

 

COMPONENTS OF SKINPUT TECHNOLOGY 

Bio-Acoustics and Sensors :It is needed to detect sound vibrations. When a 

finger taps the skin, several distinct forms of acoustic energy is produced. 

Some energy is radiated into the air as sound waves; this energy is not 

captured by the Skinput system. Among the acoustic energy transmitted 

through the arm, the most readily visible are transverse waves, created by 

the displacement of the skin from a finger impact. 

 

Bluetooth :It is needed for connection. Bluetooth is a 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.  

Pico-Projector: Pico projectors are tiny battery powered projectors - as small as a mobile phone - or 

even smaller: these projectors can even be embedded inside phones or digital cameras. Pico-projectors 

are small, but they can show large displays (sometimes up to 100").  

 

ADVANTAGES  

1. Easy to work.  

2. No worry about keypad.  

3. No interaction with the gadget.  

4. Can be used without Visual Contact.  

5. Larger buttons to reduce the risk of pressing the wrong buttons.  

6. Through the use of a sense called pro-prioception. After user learns where the locations are on 

the skin.They will no longer have to look down to use Skinput reducing people looking down at 

their phone while driving. 

7. It can be used for a more interactive gaming experience. 

8. Always available.  

9. Naturally portable.  

10. Save space.  

 

DISADVANTAGES  

1. The easy accessibility will cause people to be more socially distracted.  

2. This technology only works on direct skin exposure. We cannot use full sleeves shirt when we 

are using this technology.  

3. The arm band is currently bulky. 

4. The visibility of the projection of the buttons on the skin can be reduced if the user has a tattoo 

located on their arm. 

5. If the user has more than a 30% BMI, accuracy is reduced to 80%.  

 

APPLICATIONS 

The premise of the research was spurred from the conflicts between the miniaturization of portable 

devices and the remaining need for a comfortable way of interacting with said products. As the devices 

gets smaller, so does the area to control them, such as buttons and touch screens. The search for an 

external surface focused on the one thing every persons always carries around with them, their skin. 

With the use of the sensors, one can control an electronic device simply by tapping their skin in 

predestinated places. The most obvious application of this technology is portable consumer electronics, 

such as mobile phones or music players . 
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FOG COMPUTING 
            Fog computing is the next generation computing which extends the cloud computing to the edge 

of the network. It is also known as edge computing. It has been developed to address the issues faced by 

cloud computing. 

 

MAJOR FUNCTIONS OF FOG COMPUTING  
Fog computing extends the cloud  to be closer to the things which generate data. It processes and 

analyses the data generated by IoT devices. Following are the major functions of fog computing 

architecture.  

 Analyses most time sensitive data at the edge of the network, where they are generated by 

devices. This avoids sending huge amount of data to the cloud.  

 It acts on IoT data in milliseconds as per policy.  

 Fog computing sends only selected data to the cloud for analysis and long term storage. 

Fog computing works by deploying fog nodes throughout your network. Devices from  
controllers, switches, routers, and video cameras can act as fog nodes. These fog nodes can then be 

deployed in target areas such as your office floor or within a vehicle. When an IoT device generates data 

this can then be analyzed via one of these nodes without having to be sent all the way back to the cloud. 

The main difference between cloud computing and fog computing is that the former provides 

centralized access to resources whereas the latter provides a decentralized local access. 

 
FOG COMPUTING VS EDGE COMPUTING 

You will often hear the terms fog computing and edge computing used interchangeably. The philosophy 

of both is to move processing activity closer to the network edge to speed up service. Though they both 

have the intention of reducing latency and network congestion, they differ in how they actually handle 

data. The main difference between the two is that: 

Fog computing – Sends data down to the local area network (LAN) level of the network and processes 

it through the use of a fog node or IoT gateway 

 

Edge computing – Sends data from an appliance straight into a device like a programmable automation 

controller 

 

WHY DO I NEED FOG COMPUTING? 

Whether fog computing would help your enterprise depends on your unique circumstances. Generally 

speaking, fog computing is best for organizations that need to analyze and react to data in less than a 

second. Fog computing’s ability to minimize latency makes it perfect for this task. We’ve listed some of 

the key industries where fog computing performs well further below. 

 

FOG COMPUTING APPLICATIONS 

Following are the list of fog computing applications. 

  

Smart Homes: Fog computing addresses home security applications with use of smart sensors, 

cameras, wireless technologies and so on.  



 

Smart Cities: Large cities face more challenges in public safety, traffic handling, sanitation, energy 

utility etc. Single IoT network with network of fog nodes can address these challenges.  

 

Smart Buildings: Various sensors are installed and are monitored continuously to take action in certain 

situations. Fog computing helps in monitoring and control in such smart buildings. 

 

BENEFITS OF FOG COMPUTING 

There are a number of reasons why fog computing has been deployed. Ultimately these mainly come 

down to boosting organizational efficiency: 

Decreased Latency – One of the biggest advantages of fog computing is that it reduces latency. Data 

doesn’t need to be sent to the cloud in order to be processed and sidestepping this problem makes 

analyzing and processing data much more efficient. Whereas this latency may not be a problem for 

some applications, if it is used for vehicle-to-vehicle communication systems it can become a matter of 

life and death. 
Flexibility – One of the principal reasons why fog computing is beneficial is the amount of flexibility it 

affords organizations. An enterprise can have a developer create a fog application before deploying it. 

Reduced Performance Requirements – By not sending data to the cloud you can also reduce the 

amount of bandwidth needed that would be otherwise used to communicate to sensors and the cloud. 

This method would lead to poorer performance than avoiding the cloud as is done with fog computing. 

Widespread Geographical Distribution – Given that fog computing is a decentralized form of 

networking it offers a wider range of geographical distribution than traditional networking or cloud 

computing. This results in a better quality of service for the end user. 

Real-time Analytics – In many environments the ability to analyse data in real time is of paramount 

importance. Eliminating the inefficiency and latency that comes with cloud services means that the user 

can receive genuine real-time analytics. 

 
LIMITATIONS OF FOG COMPUTING 

Of course even though fog computing is a valuable technology it does have a number of significant 

disadvantages: 

Physical location – Perhaps the most significant limitation of fog computing is that it is much more 

geographically restrictive than a cloud service. A cloud service can be accessed from anywhere whereas 

fog computing is used to interact with devices on a local level. It doesn’t have any centralized access. 

Security – Another key concern is that of security. Fog computing relies on trusting those close to the 

edge of the network and the fog nodes to maintain them and protect them against malicious entities. The 

lack of visibility of these systems due to their physical location can leave enterprises open to external 

threats. 

Complexity – If you’re using a network with traditional infrastructure, cloud services, and fog 

computing, things can get very complex very quickly. All of this architecture needs to be maintained, 

and adding a patchwork of these complex technologies together makes this a very difficult task. 
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EARTHING 
 

Earthing can broadly be described as a connection to the greater mass of earth. Earthing can be used in a 

number of contexts within the electric power industry:  

 Low voltage wiring protective earth conductor  

 Earth stake installed at LV switchboards  

 Earth grids installed at transformers and substations consisting of bare conductors and earth rods  

 Overhead earth wires on high voltage lines  

 Cable screens on HV cables  

 

Sometimes earthing can be metallic items that are not originally intended as such, for example 

telecommunications cables, pipelines and fences.  

In power systems, earthing exists for a number of reasons:  

 Transient energy dissipation (such as lightning strikes)  

 Allowing protection to operate during faults  

 Minimise equipment damage during faults  

 Minimise voltage differences and protect people during faults  

 

Each of these earthing systems may be stand-alone, or they may be connected together to a form a 

larger, common bonded earthing system.  

Mitigating Hazards During Earthing Faults  

In order to mitigate hazards during earth fault events, two methods can be employed:  

1) Reducing the overall hazard magnitude  

2) Addressing local hazards in an effort to reduce the current that may flow through a body  

 

To reduce the overall hazards, commonly would mean reducing fault clearing times, reducing the fault 

level (often with a neutral earthing resistor), or reducing the system impedance (by making more 

connections or installing a larger earth grid).  

Where the above options are not available, local hazards in specific location may be addressed through 

engineering controls such increased resistance/insulation, isolation, equipotential bonding, and 

administrative controls such as procedural changes and PPE.  

Important: In order to understand the hazard levels and any necessary controls, appropriate testing and 

analysis is required to determine the performance of the installed earthing system.  

Zero Sequence Earthing are happy to spend some time to discuss your design or testing needs, provide 

advice, and can also assist by undertaking earthing system design and testing of complex earthing 

systems, including: 

 Distribution and zone substation earthing  

 Private HV, mining and industrial earthing  

 High voltage transmission lines and cable fed systems  

 Electromagnetic induction (Low Frequency Induction) assessments  

 Electrostatic induction problems  

 

Importance of Earthing:-  
The earthing is essential because of the following reasons  

 The earthing protects the personnel from the shortcircuit current.  

 The earthing provides the easiest path to the flow of shortcircuit current even after the failure of 

the insulation.  

 The earthing protects the apparatus and personnel from the high voltage surges and lightning 

discharge.  

Earthing can be done by electrically connecting the respective parts in the installation to some system of 

electrical conductors or electrodes placed near the soil or below the ground level. The earthing mat or 



electrode under the ground level have flat iron riser through which all the non-current-carrying metallic 

parts of the equipment are connected. 

           
When the fault occurs the fault current from the equipment flows through the earthing system to the 

earth and thereby protect the equipment from the fault current. At the time of the fault, the earth mat 

conductors rise to the voltage which is equal to the resistance of the earth mat multiplied by a ground 

fault. 
 

Why Earthing is Important?  
The primary purpose of earthing is to avoid or minimize the danger of electrocution, fire due to earth 

leakage of current through undesired path and to ensure that the potential of a current carrying 

conductor does not rise with respect to the earth than its designed insulation.  

When the metallic part of electrical appliances (parts that can conduct or allow passage of electric 

current) comes in contact with a live wire, maybe due to failure of installations or failure in cable 

insulation, the metal become charged and static charge accumulates on it. If a person touches such a 

charged metal, the result is a severe shock. To avoid such instances, the power supply systems and parts 

of appliances have to be earthed so as to transfer the charge directly to the earth.  

Below are the basic needs of Earthing.  

 To protect human lives as well as provide safety to electrical devices and appliances from 

leakage current.  

 To keep voltage as constant in the healthy phase (If fault occurs on any one phase).  

 To Protect Electric system and buildings form lighting.  

 To serve as a return conductor in electric traction system and communication.  

 To avoid the risk of fire in electrical installation systems.  

 

Types of Earthing:-  
Earthing can be done in many ways. The various methods employed in earthing (in house wiring or 

factory and other connected electrical equipment and machines) are discussed as follows:  

1). Plate Earthing:  

In plate earthing system, a plate made up of either copper with dimensions 60cm x 60cm x 3.18mm (i.e. 

2ft x 2ft x 1/8 in) or galvanized iron (GI) of dimensions 60cm x 60cm x 6.35 mm (2ft x 2ft x ¼ in) is 

buried vertical in the earth (earth pit) which should not be less than 3m (10ft) from the ground level.  

For proper earthing system, follow the above mentioned steps in the (Earth Plate introduction) to 

maintain the moisture condition around the earth electrode or earth plate.  

2). Pipe Earthing:  

A galvanized steel and a perforated pipe of approved length and diameter is placed vertically in a wet 

soil in this kind of system of earthing. It is the most common system of earthing.  



The size of pipe to use depends on the magnitude of current and the type of soil. The dimension of the 

pipe is usually 40mm (1.5in) in diameter and 2.75m (9ft) in length for ordinary soil or greater for dry 

and rocky soil. The moisture of the soil will determine the length of the pipe to be buried but usually it 

should be 4.75m (15.5ft).  

3). Rod Earthing  

It is the same method as pipe earthing. A copper rod of 12.5mm (1/2 inch) diameter or 16mm (0.6in) 

diameter of galvanized steel or hollow section 25mm (1inch) of GI pipe of length above 2.5m (8.2 ft) 

are buried upright in the earth manually or with the help of a pneumatic hammer. The length of 

embedded electrodes in the soil reduces earth resistance to a desired value.  

4). Earthing through the Waterman  

In this method of earthing, the waterman (Galvanized GI) pipes are used for earthing purpose. Make 

sure to check the resistance of GI pipes and use earthing clamps to minimize the resistance for proper 

earthing connection. If stranded conductor is used as earth wire, then clean the end of the strands of the 

wire and make sure it is in the straight and parallel position which is possible then to connect tightly to 

the waterman pipe. 

5). Strip or Wire Earthing:  

In this method of earthing, strip electrodes of cross-section not less than 25mm x 1.6mm (1in x 0.06in) 

is buried in a horizontal trenches of a minimum depth of 0.5m. If copper with a cross-section of 25mm x 

4mm (1in x 0.15in) is used and a dimension of 3.0mm2 if it’s a galvanized iron or steel.If at all round 

conductors are used, their cross-section area should not be too small, say less than 6.0mm2 if it’s a 

galvanized iron or steel. The length of the conductor buried in the ground would give a sufficient earth 

resistance and this length should not be less than 15m.  

 

The advantages of earthing:-  
The practice of earthing is widespread, but not all countries in the world use it.  

There is certainly a high cost involved, so there must be some advantages. In fact there are two. They 

are:  

1. - The whole electrical system is tied to the potential of the general mass of earth and cannot 'float' at 

another potential. For example, we can be fairly certain that the neutral of our supply is at, or near, zero 

volts (earth potential) and that the phase conductors of our standard supply differ from earth by 240 

volts.  

2. - By connecting earth to metalwork not intended to carry current (an extraneous conductive part or a 

an exposed conductive part) by using a protective conductor, a path is provided for fault current which 

can be detected and, if necessary, broken. The path for this fault current is shown in . 
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The Paper Battery 
 

A paper battery is an energy source which is more flexible and thin. This device is a combination of 

carbon nanotubes with cellulose based paper.  The paper battery can act in two ways. A battery as well 

as a super capacitor. These non-toxic, flexible batteries can be used as a power source to next generation 

electronic devices, medical devices, hybrid vehicles, etc. 

 

The Future Power Source 
Scientists have developed batteries of size slightly larger than a postal stamp that can produce energy 

that is enough to illuminate a small bulb. In future we can expect a stack of paper batteries that is able to 

power up a car. These are the power source to next generation electronic devices, medical devices, pace 

makers, hybrid vehicles, etc. 

 

Working 
A normal battery contains a lot of separate components. While in a paper battery all these components 

are made to a single unit, which makes it more energy efficient. 

The main components of a paper battery are carbon nanotubes having thickness one millionth of a 

centimeter. The carbon is the reason for the thick black colour for the battery. These nanotube films act 

as the electrodes which are embedded in cellulose based paper, soaked in ionic electrolytic liquid. The 

electrolyte does not contain any water content. So as there is nothing to freeze or evaporate, it can be 

used in any environmental conditions. The battery can produce power even if it is folded or cut. 

 

Manufacture 
One method is to grow the nanotubes on a silicon substrate and then filling the gaps in the matrix with 

cellulose. When the matrix is dried, the material can be removed the substrate. Combining the sheets 

together with the cellulose sides facing inwards, the battery structure is formed. The electrolyte is added 

to the structure. 

 



Advantages 
The main advantage of the paper batteries is that it can be folded, cut or shaped for the required 

applications without any loss in its efficiency. If the battery is cut into half, the energy produced by 

them is halved. Stacking more than one paper batteries multiplies its power output. A sample of size of a 

postal stamp is able to produce about 2.5 volts of electricity. These batteries are also environment-

friendly.  Presence of cellulose and lack of toxic contents in paper batteries makes the 

device environmentally friendly, compared to the traditional lithium ion batteries. 

 

Applications of Paper Battery 

 

There are numerous applications for paper batteries in various fields. In electronics, paper battery is 

typically used in mobiles, laptops, calculators, cameras, mouse, keyboard, Bluetooth devices, and so on. 

Similarly, in medical sciences for artificial tissues, cosmetics, drug delivery systems, and so on. In 

automobiles and aircraft, paper batteries are used in hybrid vehicles because of their light weight. 

 
 
 
 
 
 
 
 
 
 
 

********** 

 

https://www.elprocus.com/power-electronics-in-automotive-applications/


 

TECHNICAL TERMS 

 

Ampacity 

The amount of current a conductor can carry without exceeding its specified temperature, in amperes. 

AMR 

Automatic Meter Reading: A system installed to read a utility meter remotely. 

Anti-Aliasing 

An anti-aliasing filter is used before A/D conversion. It is a low pass filter that removes signal 
components above the Nyquist frequency, thereby eliminating their sampled replicas (aliases) in the 
baseband 

APD 

Avalanche Photo Diode: A photodiode designed to take advantage of avalanche multiplication of 
photocurrent to provide gain. As the reverse-bias voltage approaches the break-down voltage, hole-
electron pairs created by absorbed photons acquire sufficient energy to create additional hole-electron 
pairs when they collide with ions. 

APM 

Advanced Power Management: Power management standard for computers that provides five power 
states: Ready, Stand-by, Suspended, Hibernation, Off. 

Backup Step-Up 

Step-up, switching-regulator power supply with a backup battery switchover. 

Bass Boost 

Circuitry that boosts the bass response of the amplifier, improving audio reproduction, especially when 
using inexpensive headphones. 

Battery Freshness Seal 

A feature in microprocessor supervisory circuits which disconnects a backup battery from any down-
stream circuitry until VCC is applied the first time. This keeps a backup battery from discharging until 
the first time a board is plugged in and used, and thus preserves the battery life. 

 

***Designed and initiated to build up your technical foundations*** 

 

To be continued in next edition……. 

 

https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Anti-Aliasing/gpk/358
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/APD/gpk/19
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/APM/gpk/20
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Backup%20Step-Up/gpk/367
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Bass%20Boost/gpk/969
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Battery%20Freshness%20Seal/gpk/25


Q U I Z 

1-The ripple frequency of the output wave form of 

bridge rectifier with a 60 Hz sine wave is 

(A) 100 Hz 

(B) 120 Hz 

(C) 30 Hz 

(D) 60 Hz 

 

2-One kwh is equal to 

(A) 860 kcal 

(B) 800 kcal 

(C) 746 kcal 

(D) 736 kcal 

 

3-An alternating current is represented by 

I=141sin314t. What is the rms value of this current? 

(A) 314 A 

(B) 141 A 

(C) 100 A 

(D) 70.5 A 

 

4-Which of the following is not a possible cause for 

optical fiber lose? 

(A) Impurities 

(B) Attenuation in glass 

(C) Stepped index operation 

(D) Micro-bending 

  

5-Thermocouple works on the principle of 

(A) Seebeck effect 

(B) Piezoelectric effect 

(C) Photo voltaic effect 

(D) Faraday effect 

 

6-LEDs are made out of 

(A) Silicon 

(B) Germanium 

(C) Gallium Arsenide 

(D) Silicon and Germanium 

 

7-What are the health hazards which can be caused by 

E-waste, if it is not properly treated or disposed off? 

(A) Brain damage 

(B) Lung cancer 

(C) DNA damage 

(D) All of the above 

 

8-Which of the following is not a mode of operation 

of piezoelectric transducer? 

(A) Transverse 

(B) Longitudinal 

(C) Shear 

(D) Elastic 

 

9-Light travelling in an optical fiber follows which of 

the following principle? 

(A) Huygens principle 

(B) Light theory 

(C) Snell’s law 

(D) Fermat’s principle 

 

10-Which of the following is an inductance variable 

type transformer? 

(A) LVDT 

(B) Load cell 

(C) Thermistor 

(D) Carbon microphone 

 

11-The term critical angle describes 

(A) The point at which light is refracted 

(B) The point at which light becomes invisible 

(C) The point at which light has gone from refractive 

mode to the reflective mode 

(D) The point at which light has crossed the boundary 

layers from one index to another 

 

12-Which of the following material is not used to 

make strain gauges? 

(A) Nichrome 

(B) Pure platinum 

(C) Bronze 

(D) Karma alloy 

 

13-A Remote Terminal Unit (RTU) in a telemetry 

system is used for 

(A) Providing power to the remote sensors 

(B) Converting the output of the sensor to digital data 

and transmit to the base station 

(C) Managing the health condition of the sensors 

(D) Remote control the base station 

 

14-All CDMA based technologies 2G and 3G have 

_____ handovers. 

(A) Soft handover 

(B) Hard handover 

(C) Blind handover 

(D) Soft and Hard handover 

 

15-Which of the following is not a mode of operation 

of SCR? 

(A) Forward blocking mode 

(B) Forward conduction mode 

(C) Reverse blocking mode 

(D) Reverse conduction mode 

 



16-Which of the following is not an essential 

characteristic of robot? 

(A) Sensing 

(B) Human friendly 

(C) Movement 

(D) Intelligence 

 

17-The minimum current that can pass the circuit in 

order for the SCR to remain in the ON state is 

(A) Latching current 

(B) Reverse saturation current 

(C) Holding current 

(D) Leakage current 

  

18-The damping ratio is strictly less than 1 for a 

system. Then the system is 

(A) Under damped 

(B) Over damped 

(C) Critically damped 

(D) Undamped 

 

19-Which of the following is TRUE for an OPAMP? 

(A) Low input resistance 

(B) Very high output resistance 

(C) Very high input resistance 

(D) Low open circuit voltage gain 

 

20-Linear system obeys 

(A) Super position theorem 

(B) Maximum power transfer theorem 

(C) Thevenin’s theorem 

(D) Norton’s theorem 
 

 

ANSWERS TO QUIZ 
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