




 

 

48252 - ADVANCED PRINTING TECHNOLOGIES 

Unit Name of the Topic Hours 

I Digital Printing Technologies 

1.1 Digital printing – Definition, Scope and job suitability of Digital 
printing process.  

1.2 Basic principle of Computer-to-Film, Computer-to-Plate, 
Computer-to-Press and Computer-to-Print.  

1.3 Computer-to-Press – Working principle of Direct Imaging with 
once imageable master and Working principle of Direct 
Imaging with re- imageable master.  

1.4 Computer-to-Print – Working principle. 

17 Hrs. 

II Non-Impact Printing Technologies 

2.1 Basic principle of Non-impact printing technology, Flow chart 
of NIP technology and Applications of NIP technology.  

2.2 Basic principle of Electrophotography – Imaging, Inking, 
Toner transfer, Toner fixing and Cleaning.  

2.3 Basic principle of Ionography – Imaging, Developing, Toner 
transfer, Toner fixing, Cleaning and Erasing.  

2.4 Basic principle of Thermography – Direct thermography, 
Transfer thermography, Working principle of thermal transfer 
and thermal sublimation printing systems and Properties of 
ink tonner for Thermography.  

2.5 Basic principle of Ink jet printing - Continuous ink jet and Drop 
on demand ink jet, Working principles of continuous ink jet 
and drop on demand ink jet and Properties of ink tonner for 
ink jet printing. 

 18 
Hrs. 

III Security Printing Features and Materials 

3.1 Security design features - Pantograph screens, Void 
pantograph Screen, ODT - optical deterrent technology, 
Guilloches, Warning bands, Code safe, High resolution 
graphics and Padlock icon - Application of security printing.  

3.2 Security papers – Safety paper, Chemical reactive paper, 
Special papers, Water mark paper and Copy evident paper.  

 3.3 Security threads - Metalized thread, Windowed thread, 
Holographic windowed thread, Micro text, Clear text and 
Thermo text.  

 3.4 Watermark, Classification of watermark - Line drawing 
watermark, shaded watermark and Digital watermark.  

3.5 Security inks – Trademark colors, Color changing ink, 
Magnetic ink, Copy protection ink, Erasable ink, Fugitive ink, 
Pen reactive ink, Heat reactive ink, Coin reactive inks, 
Migrating ink, Bleeding inks, Florescent ink, Metallic ink and 
UV ink. 

18 Hrs. 



 

 

Unit Name of the Topic Hours 

IV Special Printing Technologies 

4.1 Basic principles of hybrid printing system and Application of 
Hybrid printing systems.  

4.2 Basic principles of holograms making process, Components 
of hologram making system - laser, lenses, beam splitter, 
mirrors, holographic film and Process steps of hologram 
making system.  

4.3 Basic principles of lenticular printing process.  

4.4 Basic principles of waterless offset printing, Plate structure of 
waterless offset printing, Merits and Demerits of waterless 
offset printing.  

4.5 Introduction about 3D printing, Types of 3D printing - direct 
and binder 3D printing, Steps involved in 3D printing process 
and Application of 3D printing. 

18 Hrs. 

V Advanced Printing Techniques 

5.1 Introduction to web to print: Concept of Web to print, web to 
print end to end solution and its applications in printing.  

5.2 Introduction to cloud printing: Concept and applications of 
cloud printing, benefits of cloud printing.  

5.3 Introduction to IOT, Concept of IOT and its applications in 
printing.  

5.4 Introduction to AI, Concept of Ai, Artificial Intelligence and its 
applications in printing.  

5.5 Remote Printing, Concept of Remote printing, benefits of 
Remote printing and its application in printing. 

18 Hrs. 

 



AGPC, Sivakasi  Advanced Printing Technologies 

1 

 

 

 

1.1 – Basic Principle of Digital Printing. 

In digital printing, an image is sent directly to the printer using digital files such as PDFs 

from graphic software such as Illustrator and In Design. This eliminates the need for a printing 

plate, which is used in offset printing, which can save money and time. 

Eg. Laser and Ink-jet printing. 

 

Flow Chart of Digital Composition of a printed page 

 

 

 

Unit - I          Digital Printing Technologies  
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Direct Imaging (with master) 

In an offset printing press, the image carrier (plate) is imaged directly on the press with 

built-in laser exposure units. This is called Direct Imaging. 

Computer to Print (without master) 

The term Computer-to-Print refers to all printing processes which do not require physical 

printing plates. Here the digital data is printed directly onto the substrate. This is called as 

Computer-to-Print. 

(eg.) Laser Printing, Inkjet Printing. 

Scope and Job suitability of Digital Printing Process 

Digital Printing has a very bright future because  

 Every print is the same till final print. 

 More accurate registration. 

 Less wastage. 

 Cheaper low volume printing. 
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 Variable data printing. 

 Green printing as pre-press stage is eliminated. 

Digital printing is suitable for 

 Short-run jobs. 

 Variable data printing. 

1.2 - Basic principle of Direct Imaging 

Once imagebale master (Plate Imaging) 

This refers to a printing press where the image carrier (plate) is imaged directly on the 

press. 

Eg.) Heidelberg Quickmaster DI 46-4, Germany 

Re-imagebale master (Surface Imaging) 

In re-imaging technology, the printing plate material can be neutralized by erasing the 

printing image after completion of one print job. It is then re-imaged for the next job. 

E.g.) DICO Web from MAN Roland, Germany 

1.3 Working principle of Direct Imaging system with Once Imageable Master 

This refers to a printing press where the image carrier (plate) is imaged directly on the 

press. 

Eg.) Heidelberg Quickmaster DI 46-4, Germany 

 

This direct imaging press has four printing units. Each printing unit has a plate and 

blanket cylinder along with an inking system. There is one single large common impression 

cylinder at the center. This design is called as satellite design. The printing method used is 

waterless offset printing. This does not require a dampening system. 



AGPC, Sivakasi  Advanced Printing Technologies 

4 

 

Each printing unit is fitted with a laser imaging unit. The laser imaging unit is controlled 

by a raster image processor. This RIP processes the job data for the direct imaging process. 

The laser imaging unit images the printing plates in all the units simultaneously. 

This printing press works on the principle “Computer-to-Plate-on-Press”. The imaged 

plates can be used only for that particular job. For a new job, a new plate should be used. 

Re-imagebale master (Surface Imaging) 

In re-imaging technology, the printing plate material can be neutralized by erasing the 

printing image after completion of one print job. It is then re-imaged for the next job. 

E.g.) DICO Web from MAN Roland, Germany 

 

DICO Web Press 

In this technology, the image is formed on a metallic plate cylinder using a polymer. The 

polymer is transferred thermally onto the cylinder surface. The image forming polymer is stored 

in a roll form in the machine. The polymer from the roll is fused on the cylinder surface by a 

thermal laser. Thus the image is created on the cylinder surface by laser ablation technique. 

After imaging process, the polymer is fixed on the cylinder by supplying heat (e.g., using hot air 

at 1500 C).  

 

DICO Imaging Technology 
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After the printing is over, the ink-accepting polymer material is removed from the cylinder 

surface by chemical and mechanical cleaning process. After the cleaning process the water-

accepting cylinder surface is ready for imaging the next job. 

1.4 Basic principles of Computer to Print 

Computer to Print is a masterless printing technique. It is categorized into two types. 

They are, 

1. Imaging on surface (print per print) E.g., Electro photography 

2. Imaging directly with ink E.g., Ink jet 

Imaging on surface (print per print) 

Here the image is created on a charged drum/surface. Then a toner/ink is applied on the 

charged areas (image area). Then the toner/ink is transferred onto the substrate. After printing 

one sheet, the image is neutralized. Again the image is formed on the drum for printing the next 

sheet. 

Imaging directly with ink (print per print) 

Here the image is printed directly onto the substrate (i.e.) the image is printed directly 

onto the paper without any image carrier. 

Working principles of computer to print system for printing on sheet material and web 

material 

Sheet fed computer to print system 

In this system the substrate used is in the sheet form. E.g., Indigo E Print 1000 
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This technology works on the principle of electrophotographic multicolor printing using 

liquid toners. Here there is only a single printing unit. This single printing unit can print four 

colors. The sheet is carried by the impression cylinder for four revolutions during printing. In 

each revolution one color is printed. Thus after four revolutions, four colors are printed on the 

paper. In each rotation one of the process colors is applied on the paper by a blanket cylinder. 

 

The blanket cylinder receives the colored image from a photo-conductor drum. The 

particular color image is formed on the photo-conductor drum by a laser imaging head. After 

imaging, a liquid toner is applied to the photo-conductor drum by means of special type of inking 

unit. For each revolution one color ink is applied onto the photo-conductor drum. This is then 

transferred to the paper through the blanket cylinder. By this way four to six colors (six rotations 

of impression cylinder is needed) are printed onto the paper. 

Web fed computer to print system 

In this system the substrate used is in the web form. E.g., Indigo Omnius 
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The web fed computer print system functions similar to the sheet-fed printing system. 

The main difference is the impression cylinder will not rotate four revolutions for printing four 

color. Instead the blanket cylinder receives all the four colors onto the surface of the blanket 

cylinder from the imaged cylinder. Then all the four color is transferred onto the web material at 

a time. The quality of the image depends upon the quality of the transfer of image onto the 

blanket cylinder. Here the imaging is done by electrophotography and laser systems with a 

resolution of 800dpi.  

 

Applications of Copy-based printing process 

 Desk Top Publishing – inexpensive home and office printing. 

 Variable data printing – mass personalization of printed materials. 

 Print on Demand – personalized printing. 

 Advertising – Used for outdoor banner advertising. 

 Photos – printing photographs. 
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Digital Printing Technologies 

Unit -1 

PART - A 

1. What is digital printing? 

In digital printing, an image is directly sent to the printer or digital printing machine using 

digital files to print on paper. 

2. State the job suitability of digital printing? (Or) what is the scope for digital printing? 

 Short run jobs 

 Variable data printing 

 Cheaper low volume printing 

 Less wastage 

 More accurate registration 

 Every print is the same till final print 

 Green printing as prepress stage is eliminated 

 Noiseless printing 

 For printing color proofs 

 Quick jobs (changing). 

3. What is computer –to-film? 

In computer –to-film digital files are directly sent to the computer to film to take output on 

film .The film will be further used for preparing plate and plate will be fixed in the offset machine 

to take multiple copies. 

4. What is computer –to-plate? 

In computer -to-plate digital files are directly sent to the computer to plate to take output 

on plate .Further the plate will be fixed in the offset machine to take multiple copies. 

5. What is computer –to-press? 

In computer -to-press digital files are directly sent to the machine to print on 

substrate/paper. Computer-to-press is a normal offset printing process. It can print multiple 

copies of same image. The example of computer to press is Heidelberg quick master 46-4 

Computer to press work on the principle of waterless offset printing. And Man Rolland Dico web. 

6. What is computer of print?  

In computer -to-print digital files are directly sent to the printer (or) digital printing 

machine to print on substrate /Paper. Computer to print is a variable data printing. It can print 

variable data for each copy. It works on the principle of electrography.  
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7. What is DI press and give an example? 

DI means Direct Imaging, in this press the image carries is imaged directly on these 

presses with build in laser exposure units. The example of computer to press is Heidelberg 

quick master 46-4 and Man Rolland Dico web. 

8. What is once imageble master?    

In once imageble master the image carrier can be used only once for a particular job and 

cannot be used for the next job. (Ex)Heidelberg quickmaster DI 46-4. 

9. What is re-imagable master? 

In reimagable master the image carrier used again and again. It can be reimageble by 

erasing the old image. (Ex)Man Rolland Dico web. 

10. What is variable printing process and give an example? 

Each page is newly created for printing hence it is called variable printing process. Digital 

printing is a variable printing process an image is directly sent to the printer or digital printing 

machine using digital files to print on paper. 

 

Part - B 

1.  Describe the working principle of direct imaging system with re-imageable master. 

2.  Describe the working principle of direct imaging system with once imageable master. 

3.  Explain the working principles of computer to print system for printing on sheet material. 

4.  Explain the working principles of computer to print system for printing on web material. 
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2.1 – Basic Principle of Non-impact printing technology. 

Non-impact printers print characters and images without any physical contact between 

the printing mechanism and the paper. Non-impact printers are generally much quieter than 

impact printers since they don't physically strike the page. 

Eg. Ink-jet printing.  

Flow Chart of NIP technology 

 

Applications of NIP technology 

 Short run jobs. 

 For printing color proofs. 

 Quicker jobs. 

 For smooth noiseless printing. 

2.2 Basic principle of Electrophotography 

Xerography, also known as electrophotography, is a printing and photocopying technique 

that works on the basis of electrostatic charges. 

 

 

Unit - II          Non-Impact Printing Technologies  
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Electrophotography 

 

 

Principle of Electrophotography 

The process of electrophotographic printing can be subdivided into 5 stages 

 Imaging 

 Inking 

 Toner transfer (printing) 

 Toner fixing 

 Cleaning (conditioning) 

These five process stages are described in detail below. Short-run jobs. 
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The image carrier consists of an imaging drum. This drum is made of aluminium and 

coated with a photoconductive coating. The coating may be: 

 Coating with arsenic triselenide (As2Se3) or similar compounds containing 

selenium 

 Organic Photo Conductor (OPC) 

 Amorphic silicon 

Normally an OPC drum is used in an electrophotography printing process. The drum has 

a homogeneous negative charge all over the drum. There is a laser imaging head in the imaging 

unit. The laser diode emits imaging light. The light falls on the OPC drum. According to the 

image details the charge on the drum is selectively discharged. Then a toner with opposite 

charge is applied over the drum. The toner gets applied to only the image areas. This toner from 

the drum is then electrostatically transferred to the paper. The toner or the image is then fused 

onto the paper by heat. 

Properties of ink tonner for Electrophotography. 

Toner is a powder used in laser printers and photocopiers to form the printed text and 

images on the paper. In its early form it was a mix of carbon powder, iron oxide, and sugar. 

Then, to improve the quality of the printout, the carbon was melt-mixed with a polymer. 

2.3 Basic principle of Ionography 

Ionography is also known as "ion deposition" or electron "charge deposition printing". 

This printing process consists of a series of four steps: 

1. Imaging 

There is a cylinder with a non conductive surface. The cylinder is made of a dielectric 

surface of aluminum oxide. The ion generator generates controlled patterns of electronic 

charges on drum by the principle of corona discharge. The ionographic process creates an 

image with negative charge on the nonconductive surface of the cylinder. 

2. Toner Application 

The charged surface of the transfer drum that forms the latent image attracts toner 

particles. The toner contains a controlled percentage of magnetite. Due to this the toner gets 

attracted to the latent image formed on the cylinder surface. 

3. Pressure Fusing 

To fuse the toner into the paper, a simple roller applies cold pressure. The roller also 

uses static electric charge to draw the toner from the drum onto the paper. This high 

pressure roller fuses the toner to the substrate.  
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5. Toner & Charge Removal 

To prepare the transfer drum for the next print image, any residual charge is 

removed by the "erase rod".  This neutralizes the surface of the transfer drum in preparation 

for re- exposure to the print head. Any remaining toner particles are removed from the drum 

by a simple cleaning roller. 

Ionography is used only for one color printing because the high pressure cold fusion 

process can slightly distort the substrate, which means that multiple colors may not line up 

correctly. It is useful for high volume applications and for variable information printing, which 

allows for changes in the content of the print application during the press run. Variable 

applications such as checks, statements, letters, tickets, and tags, are printed with the 

ionographic process. Applications printed with the ionographic process do not hold up to rough 

handling as well as applications printed with other processes. 
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2.5 Principles of Inkjet Printing 

Ink-jet technology creates printed documents with streams of ink drops that are deflected 

to the substrate based on information in digital files. It does not require an image carrier, or 

plate, and it does not require equipment like a Xerographic device or a printing press. The same 

information can be printed throughout a print job or variable information can be printed based on 

the requirements of the application. The main types of ink-jet technologies are continuous jet 

and drop-on-demand. 

Continuous Jet 

With continuous jet technology, drops of ink are continuously produced and applied to 

the substrate to produce the image. A pump sends ink drops through a nozzle at the rate of over 

a million per second which can produce an image of nearly the same quality as a continuous 

tone image such as a photograph. There are three types of continuous jet technologies: charged 

drops for printing, uncharged drops for printing, and electronic deflection. 

 Charged Drops for Printing: Drops of ink are given a charge and are deflected 

to the substrate to produce the image. The ink drops that are uncharged are 

recycled through the system to be reused. 

 Uncharged Drops for Printing: This type of technology also applies a charge to 

the ink drops except that the uncharged drops are used for the actual printing and 

the charged drops are recycled. 

 Electronic Deflection: This type of technology applies a charge to all of the ink 

drops and the application of the drops is determined by deflection, which is 

controlled electronically. 

Drop-on-Demand 

Drop-on-demand is a type of ink-jet technology in which the ink drops are formed and 

then applied as a response to a digital signal. There are two types of drop-on-demand printer 

systems: piezoelectric and thermal ink-jet. 

 Piezoelectric: A piezoelectric crystal is given an electric charge, which produces 

a pressure pulse in the imaging head. This produces the emission of an ink 

droplet onto the substrate. 

 Thermal Ink-Jet Systems: There are two types of printer systems using thermal 

ink-jet technology: liquid thermal/bubble jet and solid ink-jet: 

 Liquid Thermal/Bubble Jet: Heat produced from an electrical resistor vaporizes 

the moisture in the ink which causes an ink bubble to form. The expanding 

bubble creates pressure inside the ink nozzle which propels the ink to the paper. 

The ink bubble then contracts which lowers the pressure causing more ink to be 

drawn into the printing head. The entire process occurs very rapidly in the printing 

device. In fact, the process is repeated thousands of times per second, producing 

high quality results.  
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 Solid Ink-Jet: A solid ink-jet printer is also known as a "phase change ink-jet 

printer". The ink begins as a solid and is heated to convert it to a liquid state. The 

ink is propelled as drops onto the substrate from the impulses of a piezoelectric 

crystal. Once the ink droplets reach the substrate, another phase change occurs 

as the ink is cooled and returns to a solid form instantly. The print quality is 

excellent and the printers are capable of printing on almost any type of paper and 

transparency substrates. 

Functioning principles for ink jet technologies 

The basic variants of the process are continuous ink jet and drop on demand ink jet. 

 

Fig 5.5.2 Continuous ink jet 

Process Variants 

Whereas in the continuous ink jet process, only part of the continuously generated flow 

of small ink drops is directed onto the paper during printing in accordance with the image, in 

drop on demand ink jet processes drops of ink are only generated if the information to be printed 

requires them. 

Continuous ink jet can be subdivided into the process variants of binary deflection and 

multi-deflection. The binary deflection variant, in which the drop has one of two charge states 

(namely uncharged for conveyance to the paper and charged for deflection in an electrical field) 

has been described in preceding sections. In the multi-deflection process the drops receive 

different charges, so that as they pass through the electric field they are deflected in different 

directions and are transferred to different positions on the substrate. 

Drop on demand ink jet processes can be classified according to the way that the 

individual ink drop is generated. 

In the thermal ink jet process this is done by heating the liquid ink until it vaporizes, 

whereupon a certain quantity of ink is ejected from the nozzle as a result of the pressure exerted 

by the vapor bubble, hence the name “bubble jet”. 
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In piezo ink jet systems, the drop is generated as a result of a change of volume within 

the ink chamber due to piezoelectric effects, which leads to the drop of ink being ejected from 

the nozzle system. 

There are different process variants, but common to all of them is the fact that an 

electrical field exists between the ink jet system and the surface to be printed, and that by 

means of image-dependent alterations in the ink jet nozzle system, either the forces can be 

balanced or the surface tension ratios between ink and outlet nozzle can be changed, so that a 

drop of ink is released as a result of the field forces. Withdrawal of ink from the nozzles is 

prepared via the electrical field, and a control pulse (e.g., electric signal or the supply of heat) 

then enables the release of a drop. 
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5.2.1 Continuous Ink Jet 

Binary Deflection Continuous Ink Jet 

Figure 5.5-4 shows the underlying principle of a nozzle system based on Hertz 

technology, which enables a high frequency stream of drops (of 1 MHz or more) to be created. 

The pressurized liquid is pressed out of the nozzle. The high-frequency excitation via a piezo 

oscillator results in the constriction of the stream due to fluid dynamics-related effects and the 

separation of individual drops from the stream. 

 

Drop size and interval basically depend on the nozzle diameter, and the viscosity and 

surface tension of the liquid, as well as the frequency of the excitation. 

The individual drops are electrically charged by an electrode in accordance with the 

image just before separation from the jet. The charged drops are deflected in a subsequent 

electrical field (plate capacitor, deflector) and fed to a collecting device. The uncharged drops 

reach the paper. 

So-called satellite drops are produced during the drop formation process, which should 

then merge with the main drop. The quality of the print depends on the quality and continuity of 

the drop stream generated. 

 

Multi-Deflection Continuous Ink Jet 

With the multi-deflection ink jet, the drops can be given different charges in the charging system 

and, as a result of this, they can be deflected more or less strongly between the deflector plates, 

depending on the intensity of the charge 
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Consequently, one nozzle system can be used to image a short line (e.g., 10 mm in 

height). The jet can be deflected in approximately sixteen reproducible positions. The height of a 

line written in this way depends on the distance between the ink jet head and the paper surface. 

The writing height increases as the spacing increases, although the resolution will be reduced. 

The resolution in the direction of printing is determined by the speed of the substrate and the 

drop frequency.  

The minimum resolution for the recognition of digitally represented characters (matrix 

structure) should be 7 ¥ 6 dots (height ¥ width). In principle, systems with two-dimensional jet 

deflection are also feasible. In this case the deflectors act in two directions so that two-

dimensional characters can be printed even if the substrate is static. 

5.3.1 Drop on Demand Ink Jet Technologies 

With drop on demand technologies, a drop is only generated if the print image requires it. 

The drop can be generated either by heat transfer (bubble jet) or by changing the 

chamber volume in a nozzle channel (piezo ink jet). 
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Thermal Ink Jet: 

The sequences in figure 5.5.6 show in simplified form how an ink drop can be ejected as 

a result of heating and bubble formation and how the channel is then refilled with ink. Drop 

volumes of about 23 pl (equivalent to a representative drop diameter of about 35 μm) are 
possible on the basis of current thermal ink jet technologies (Hewlett Packard and Canon are 

the leading manufacturers in this case).  

Drop frequencies are in the range of 5 to 8 kHz. The resolution must correspond to the 

drop volume; 600 dpi is possible with 23 pl (dot diameter in the print around 60 μm, depending 
on the viscosity of the ink and the absorption characteristics of the paper, etc.). Depending on 

the design of the jet system with regard to the direction of the drop jet discharge and the position 

of the heating elements, a distinction is made between “roof shooters and “side shooters”. 

The color printers used in desktop-publishing or in an office environment mostly use 

thermal ink jet systems. 

In a typical application a separate ink jet head is used for each color, although a 

separate head is often used for the most commonly printed color, black, and a second head for 

the chromatic colors, cyan, magenta, and yellow. Powerful systems are available with 

resolutions of 600 dpi, operating at a drop frequency of 8 kHz, and with three hundred nozzles 

per printing head. The nozzles are arranged in several rows and staggered to ensure the 

desired resolution and the space required for installation of the individually addressable nozzles.  

Piezo Ink Jet: 

With piezo ink jet, unlike thermal ink jet, ejection of an ink drop is generated by 

mechanical displacement in the ink channel, and not by heating and vaporization within the ink 

jet system. 

Piezo-ceramic materials are ideally suited for small, electrically addressable systems. As 

illustrated in figure 5.5.6 materials of this type change shape or volume in the electrical field. The 

so-called “shear mode,” with the appropriate electrical controller, is usually used in piezo ink jet 
systems. In shear mode operation the material’s volume remains unchanged and the geometry 
is deformed. 
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2.6 Basic principle of Thermography 

 

Thermography can be classified as Direct Thermography and Transfer thermography. 

The Transfer Thermography is further classified into Thermal Transfer and Thermal Sublimation.   

Direct Thermography 

In direct thermography the substrate is treated with a special coating, which changes its 

color when subjected to heat. This kind of special paper is often used for applications in fax 

machines and for labeling and coding (e.g., bar codes). 

Transfer Thermography 

It is different from Direct Thermography. In this process, the ink is stored on a donor and 

is transferred to the substrate by the application of heat. The ink on the donor may be wax or a 

special polymer. Due to this the thermal transfer is sometimes called as “thermal mass 
transfer”. 

In thermal sublimation, the ink is transferred from the donor to the substrate by 

diffusion. The heat melts the ink and initiates a diffusion process onto the paper. For this a 

special coating is given on the paper. The special coating accepts the diffused colorants on the 

paper surface. 

The physically and chemically precise term for thermal sublimation is “dye diffusion 
thermal transfer”. The abbreviation is “D2T2”. 

Thermal Transfer 

In the printing unit, a thermal printing head is in contact with the donor material. For 

multicolor printing, the colors black, yellow, magenta and cyan are applied to the donor. The 

heating element is controlled by the imaging signal from the computer. According to the imaging 

signal the heating element transfers the ink from the donor to the paper. Here the donor is in 
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direct contact with the paper. The different inks are positioned on the ink donor ribbon one after 

the other. The thermal transfer is based on the ink melting onto the carrier film when heated. 

The liquefied ink is transferred to the substrate under low pressure. 

 

 

Thermal Sublimation 

Thermal Sublimation or Dye Sublimation is actually “Dye Diffusion Thermal Transfer” 
or “D2T2” printing process. Thermal sublimation is the process where color dyes are transferred 

from an ink ribbon onto the substrate. The ink evaporates locally through the application of heat. 

The heat causes sublimation. In physical terms, sublimation is the vaporization of a solid without 

intermediate formation of liquid. Depending on the thermal energy supplied to the individual 

pixel/dot, a different amount of ink is transferred to the substrate. Here the donor is not in direct 

contact with the paper. 
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NON IMPACT PRINTING TECHNOLOGIES 

Unit – 2 

PART - A 

1. What is NIP Technology? 

NIP technology means Non-impact printing technology. Non-Impact Printers print 

characters and images without any physical contact between the printing mechanism and the 

paper. 

2. Draw the flow chart of NIP Technology? 

 

3. What are the applications of NIP technology? 

o Short run jobs 

o Variable data printing 

o Cheaper low volume printing 

o Less wastage 

o More accurate registration 

o Every print is the same till final print 

o Green printing as prepress stage is eliminated 

o Noiseless printing 

o For printing color proofs  

o Quick jobs (changing) 

4. Define Electrophotography? 

It is a printing and photocopying technique that works on the basis of electrostatic 

charging principle. Xerography is also known as Electrophotography.  
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5. What are the steps involved in Electrophotography? 

 Imaging (on cylinder) 

 Inking (apply tonner on image cylinder) 

 Toner transfer (printing on paper) 

 Toner fixing (heating to fix image on paper) 

 Cleaning (conditioning of the image cylinder). 

6. Define Ionography? 

The image cylinder is exposed to form a latent image to attract Ion particles (tonner). 

Ionography is also known as "ion deposition" or electron "charge deposition printing".  

7. What are the steps involved in Ionography? 

 Imaging (on cylinder) 

 Inking (apply tonner on image cylinder) 

 Toner transfer (printing on paper) 

 Toner fixing (heating to fix image on paper) 

 Cleaning (conditioning of the image cylinder). 

8. Define Thermography?              

In thermography heat is applied to transfer ink on substrate. There are Direct 

thermography, Dye sublimation and D2T2 (Dye Diffusion Thermal Transfer). 

9. What are the types of thermography? 

 Direct thermography 

 Thermal transfer 

 Dye sublimation 

10. What is sublimation (D2T2)? 

In thermal sublimation, the ink is transferred from the donor to the substrate by diffusion. 

The heat melts the ink and initiates a diffusion process onto the paper. For this a special coating 

is given on the paper. The special coating accepts the diffused colorants on the paper surface. 

 

Part – B 

1. Explain the working principle of Electrophotography with a neat diagram. 

2. Explain Ionography with a neat sketch. 

3. Explain continuous jet inkjet printing with a neat diagram. 

4. Describe drop-on-demand ink jet printing with a neat diagram. 

5. Explain thermography and its types. 
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3.1 – Basic principles of security design features. 

Security printing is the field of the printing industry that deals with the printing of items 

such as banknotes, passports, stock certificates, postage stamps and identity cards. The main 

purpose of security printing is to prevent forgery or counterfeiting. 

Security printing is not separate printing technology. It is a combination of conventional 

printing technologies such as offset, gravure and letterpress. Security is not only achieved by 

printing alone but also through substrates, inks and special additional elements like security 

threads, holograms and so on.  

Pantograph Screens 

A pantograph is a screen that is printed in the background of the document. It is usually 

printed in a lighter color. The design of the background is hard to copy or scan. The design can 

be a company’s name or logo. 

 

Pantograph should be used along with other security features as it is easy to duplicate 

pantograph using latest scanners and copiers. 

Void Pantograph Screen 

      

This is a special pantograph screen that has the word “VOID” hidden in the paragraph 

by using special screens and background designs. When photocopied by a color copier, the 

word “VOID” appears on the copied document. The VOID feature makes it more difficult to 

duplicate than a standard pantograph. But today’s higher quality scanners and copiers, the 
VOID pantograph can be duplicated and the word VOID remains hidden. 

Unit - III       Security Printing Features and Materials 
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ODTTM – Optical Deterrent technology 

ODT uses a patented security screen which makes it difficult to duplicate secure 

documents on copiers and scanners. It is similar to VOID pantograph.  

 

But the difference is, here there is no need for a pantograph to hide the word “VOID”. 
Due to this the document appears cleaner without any clumsy background. ODT is best suitable 

for documents which are text intensive and needs better legibility. ODT works well on cheques, 

transcripts, medical records etc. 

Guilloches 

   

Very fine lines are printed in a mathematically generated pattern and are part of the 

background design. Copiers cannot reproduce the lines in the same way. 

Warning bands 
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Warning Band is a border printed on the document that indicates the security 

features used on that document. Sometimes the warning bands explain how to detect 

certain features. 

The band warns the document handlers as to what features should be checked to show 

authenticity of the document. 

Code Safe TM 

Code Safe is a patent pending technology which gives maximum security to our 

documents. A synthetic DNA molecular chemical code is incorporated into the document. 

The molecular make-up of the chemical code is very rare and creates a unique 

distinguishing feature. Duplicating this feature is almost impossible. The molecular make-up 

can be decoded and verified only with special equipment in a forensic lab. 

High resolution Graphics 

 

High resolution graphics are graphic images that contain very fine line details. This 

makes them very difficult to reproduce accurately on scanners and copiers. High resolution 

graphics are used on logos, illustrations or in borders.  

Padlock Icon 
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Padlock icon is printed on the face of negotiable documents. This icon indicates that 

two or more security features have been used on that document. An explanation of the 

features used, are printed on the back of the document in a padlock icon box. 

3.2 Basic principles of security papers 

Safety Paper 

  

Most banknotes are made of heavy paper. The paper is made from cotton fibers for 

strength and durability. In some cases linen or specialty colored or forensic fibers are added 

to give individuality to the paper and to protect against counterfeiting. Some countries 

produce banknotes made from polymer, in order to improve wear and tear. The polymer 

also permits to include a small transparent window a few millimeters in size. This small 

transparent window is a security feature, which is very difficult to reproduce. 

Chemical Reactive Paper 

Chemically reactive security papers protect documents against forgery and 

tampering. The paper is treated with agents that cause spots to appear the instant anyone 

attempts to chemically alter the document. 
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Water Mark Paper 

A watermark is a recognizable image or pattern in paper that appears lighter or 

darker than surrounding paper when viewed with a light from behind the paper. This is due 

to paper density variations. A water mark is made by impressing a dandy roll onto the paper 

during manufacturing.  

 

Copy evident paper 

Many secure documents have certain security feature. This security feature causes the 

photocopy of the document to appear different from the original. For example, most checks 

will display the word “VOID” when photocopied. 

 

3.3 Types and usages of security threads  

Security fibers and threads are fine fibers of paper or other material that are 

incorporated into the security paper during manufacturing process. These fibers are made to 

a controlled thickness (deciex). These fibers are cut to a specific length and color. These 

threads are distributed with a specified frequency throughout the paper. 
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Metalized Thread 

It is the simplest and most effective security thread. The thread is coated with highly 

reflective aluminium. This makes it almost invisible in reflected light. But it is visible as a 

distinctive black line in transmitted light. 

Windowed Thread 

The security thread is allowed to pass over the surface of the document at 

predetermined places with specific window and bridge lengths. This process is adopted in 

over 70 currencies and denominations. It is the most secure of all threads. 

Holographic Windowed Thread 

It is an alternative to simple metalized thread. With a holographic windowed thread, a 

customized holographic material is used that offers exceptional counterfeit protection. It is 

also possible to incorporate Cleartext thread by the windowing process. 

Microtext 

Microtext is micro-sized print on a thread. For example, the name of the issuing 

authority can be printed onto clear polyester, which can be examined under a magnifying 

glass. It is possible to register the microprint on a 1-mm thread so that the text can be seen 

by the naked eye. 

Cleartext 

Cleartext is a patented security fiber. The issuing authority’s legend can be easily 
read in transmitted light, because the words are formed not by the use of inks but by the 

demetallization of the film. In a transmitted light, the thread appears as a distinctive black 

line with light passing through the 1-mm high demetalized characters, allowing the text to be 

easily read. 

Thermotext 

Thermotext®, a patented product of Portals Paper, consists of a thread printed with 

a colored script or image that is coated with a thermochromic pigment of the same color 

which acts as a mask. In its inactivated state, the Thermotext fiber looks like a normal 

colored security thread. 

When warmed to the activation temperature the “mask” disappears, revealing the 
script underneath. A variety of colors are available and activation temperatures can be 

selected in 5
0
C increments between - 10

0 
 to 40

0
 C. 

Activation temperatures can be mixed and matched so that different colors can be 

produced at differing temperatures, allowing a range of activation methods: Warming by 

hand, using a warm surface such as radiator, or using a simple hand-held authenticator 

available from the manufacturer. 
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3.4 Basic principles of watermark 

A watermark is a recognizable image or pattern in paper that appears lighter when 

viewed by transmitted light. 

A watermark is made by impressing a water-coated metal stamp or dandy roll onto 

the paper during manufacturing. 

Classification of watermarks 

Line Drawing Water Marks 

The dandy roll is embossed with a pattern which created by winding wires or chains 

over the drum. In some cases if an image has to be created embossed die like pattern is 

created over the drum. The pattern is transferred to the pulp fibres, compressing and 

reducing their thickness in that area.  

 

Because the patterned portion of the page is thinner, it transmits more light through 

and therefore has a lighter appearance than the surrounding paper. The image that is 

created will have uniform thickness and transmits uniform amount of light through it.  

This is called as line drawing watermark. 

Shaded Watermark  
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Shaded watermark incorporates tonal depth and creates a grayscale image. Instead 

of using a wire covering for the Dandy roll, the shaded watermark is created by areas of 

relief on the roll’s own surface. This is called as shaded watermark. 

Digital Watermark  

 

Encoding an identifying code into digitized music, video, picture, or other file is 

known as a digital watermark. Special markings in the design of a document which can be 

embedded decoded and read by approved scanning systems. 

A digital watermark cannot be read or decoded by a third party. The digital 

watermark can be designed into existing logos so that nobody can know that a watermark 

exists in the logo.  

Trademark colors 

 

Security printers use trademark colors (spot colors), metallic inks, and conventional 

fluorescent inks to avoid counterfeiting secured documents, packages, and labels. 

Trademark or spot colors are generally manufactured using single-pigment inks. These 

colors are most difficult to reproduce or replicate with commercially available process colors.  

Metallic inks do not copy well on photocopiers and produce copies that are easily 

distinguishable from the original document. 

Iridescent and Color-shifting ink 

Iridescent inks contain metallic particles and exhibit a change of color and surface 

texture when viewed at different angles. 
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Color-shifting inks are specialty security printing inks that are used exclusively in 

currency printing. They are used to print the denomination amount in the lower right-hand 

corner on the front of the currency note. The ink changes color from black to green when the 

currency note is tilted back and forth. 

Bleeding ink 

 

Bleeding ink prints in black color but “bleeds”, or releases red color, when water or 
any aqueous solution is applied. The bleeding effect provides evidence of tampering. 

Bleeding ink must be printed using waterless offset. It cannot be photocopied or digitally 

produced. 

Coin – Reactive ink 

 

Coin Reactive ink is a security white or transparent ink. It turns gray when rubbed with 

the edge of a coin. The inks contain a reagent that reacts to the metallic materials contained in 

the coin to form a visible compound. Coin-reactive ink also provides evidence of tampering. The 

effect of coin-reactive ink cannot be recreated digitally or by photocopying. 

Ultraviolet (UV) ink 

UV-visible/daylight-invisible inks are specialty inks that are not visible in daylight. But it 

can be seen when illuminated by ultraviolet (UV) radiation. 
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Visible Fluorescent ink 

Visible fluorescent inks are daylight-visible, but also absorb UV radiation and re-emit it at 

longer wavelengths of light in the visible spectrum.  The ink will show up as an unwanted image 

during attempts to scan or photograph it for unauthorized. Hence fluorescent inks are also used 

as a security ink. 

Invisible UV-fluorescent ink 

 

Invisible UV-fluorescent inks appear colorless or transparent in visible light but glow 

different colors under UV illumination. 

Pen-reactive ink  

 

Pen-reactive ink is a clear ink that becomes visible when activated by a special felt-tip 

pen used for authentication. This ink is available only for waterless offset lithography.  
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Thermochromic ink  

 

Activated by temperature, thermochromic ink changes from one color to another when 

exposed to body heat. Documents can be verified by pressing a finger over the ink or rubbing 

the printed area between to fingers to trigger the color shift.  

Erasable ink 

 

An erasable ink is often used to avoid the alteration of documents by mechanical efforts, 

such as scraping the ink images with razor blade or eraser to remove them. The ink is easily 

removed but leaves visual evidence of tampering after removal or alteration.  

Fugitive ink 

 

Fugitive inks are reactive to either water or solvents and usually leave an unwanted stain 

on the document if alteration has been attempted.  
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Magnetic Ink 

 

Magnetic inks are still in use today on cheques and banknotes, although they have lost 

some of their strength as a counterfeit deterrent because they are readily available as 

photocopy toners. However, the inks contain ferromagnetic particles and they are machine-

readable by Magnetic Ink Character Recognition (MICR) which provides an excellent method for 

machine processing of large numbers of cheques and/or banknotes and at the same time 

serves as a counterfeit deterrent. 

Migrating Ink 

 

The ink is printed on the front side of the document and shows as a specific color, e.g. 

black. The ink penetrates through the paper and appears as a different color on the reverse side 

of the paper, e.g. red. 
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Security Printing Features and Materials 

Unit - 3 

Part – A 

1. What is ODT? 

Optical Deterrent Technology 

2. What is MICR? 

Magnetic Ink Character Recognition 

3. What are the types of water mark? 

 Line Drawing Watermark 

 Shaded Watermark 

 Digital Watermark 

4. Define guilloches. 

Very fine lines are printed in a mathematically generated pattern and are part of the 

background design. Copiers cannot reproduce the lines in the same way. 

5. What are warning bands? 

Warning Band is a border printed on the document that indicates the security features 

used on that document. Sometimes the warning bands explain how to detect certain features. 

6. What is padlock icon? 

Padlock icon is printed on the face of negotiable documents. This icon indicates that two 

or more security features have been used on that document. An explanation of the features 

used, are printed on the back of the document in a padlock icon box. 

7. Define water mark. 

A watermark is a recognizable image or pattern in paper that appears lighter when 

viewed by transmitted light. 

8. What are the types of security threads? 

 Metalized Thread 

 Windowed thread 

 Holographic Windowed thread 

9. What is coin reactive ink? 

Coin Reactive ink is a security white or transparent ink. It turns gray when rubbed with 

the edge of a coin. 

10. What is UV security ink? 

UV-visible/daylight-invisible inks are specialty inks that are not visible in daylight. But it 

can be seen when illuminated by ultraviolet (UV) radiation. 

Part - B 

1. Describe Pantograp, Optical Deterrent Technology, Warning bands and guilloches. 

2. Explain the various types of watermarks. 

3. Describe the types of security threads. 

4. What are the various types of security inks? 

5. Explain the various types of security papers. 
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4.1 Basic principles of hybrid printing system 

Flow chart of hybrid system 

 

Hybrid printing system concepts of combining conventional printing technologies 

Offset and Flexographic printing processes are combined in this type. In a multicolor 

offset after the final printing unit a flexographic printing unit is installed. This flexographic unit is 

used for the application of coating. The coating may be either full sheet or spot coating process. 

 

The flexographic unit may be sometimes used as an imprinting unit or printing special 

colors (spot colors).  

Unit - IV      Special Printing Technologies 
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Sometimes waterless offset printing and conventional offset printing are combined. 

In this press the multicolor work is printed with the help of waterless printing and the 

conventional offset technology is used for printing single color text or line art. 

Sometimes offset, flexography and screen printing are combined for performing label 

printing. In some other types flexography (multicolor printing), screen printing and letterpress for 

embossing are combined. 

Hybrid Printing Systems combining NIP Technologies 

Sometimes non impact printing technologies are combined to produce hybrid printing 

systems for some specific purposes. For example electrophotography and inkjet printing 

technology are combined. Electrophotography is used for printing high speed single-color 

printing and inkjet printer is used for imprinting additional information in color.  

 

Sometimes photography and thermography are combined to produce high-quality 

multicolor prints. 
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Hybrid Printing Systems combining Conventional and NIP Technologies 

In this system conventional and Non-impact Printing Technologies are combined. In 

this system, the advantages of both technologies are optimally combined. In this system, 

multicolor high quality printing is done with the help of offset printing technology and with the 

help of an inkjet we can (add) print personalized information to the high quality print. With the 

help of this system, we can single color information in different languages or with different 

recipient/company address. 

This Hybrid printing system provide production capabilities ranging from print jobs with a 

fixed content throughout the entire print run (0% variable page content) to jobs with a completely 

variable content from page to page (100% variable page content). 

 

Hybrid Printing Systems combining Computer to Press/Direct Imaging with NIP 

Technologies 

 

A computer to press/direct imaging press is combined with a computer to print system. 

High-grade printed matter of uniform high quality is produced with the direct imaging multicolor 
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sheetfed offset press and the personalized information is printed with the computer to print NIP 

printing unit. Printing is carried out by means of the offset technology and the NIP technology is 

used for personalization or segmentation of the print job. NIP technologies can be used 

depending on the drying process and the degree of drying of the offset print. If the ink has not 

yet been dried, a non-contact printing process, such as ink jet printing, is advantageous. Where 

suitable ink and drying systems (e.g., UV inks and UV dryer) are used for offset printing, the 

printed image will already be dry after multicolor offset printing, and can therefore be imprinted 

using contact NIP techniques (the ink-carrying surface of the printing unit is in contact with the 

substrate) such as electrophotography. 

Hybrid Printing Systems combining Conventional Printing Technologies with Computer 

to Press Technologies 

 

In this type the components of a hybrid printing system for the production of print media 

by web offset. There is an imprinting unit that can be used to print single colored text within the 

multicolored printed matter.  By exchanging the plates it is possible to print in a different 

language; the complete print run is thus segmented into partial runs according to language. With 

a sufficiently well-designed imprinting unit, the plate can be changed without any interruption to 

production. The imprinting unit can be equipped with two plate cylinders, with one always in 

production and the other at the same time being fitted with the new plate for the next job 

segment. This permits an “on-the-fly” exchange of the imprint with a minimum waste rate. In 
principle, such an imprinting unit can be designed as a computer to press/direct imaging unit. 

This provides the means for production of segmented runs according to the target group on the 

basis of the digital job specification. A hybrid printing system is thus set up, in which computer to 

press/direct imaging (digitally imaged offset master in the imprinting unit), the computer to print 

technology (ink jet imprinting unit), and the offset technology are combined. The printing plates 

for multicolor offset printing can be produced off-line using computer to plate systems. A digital 

printing system is therefore set up as a hybrid system and functions with varying degrees of 

digitization. 
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4.3 Basic principles of holograms making process 

 

Making a Hologram 

 

 A laser: Red lasers, usually helium-neon (HeNe) lasers, are common in 

holography. Some home holography experiments rely on the diodes from red 

laser pointers, but the light from a laser pointer tends to be less coherent and less 

stable, which can make it hard to get a good image. Some types of holograms 

use lasers that produce different colors of light as well. Depending on the type of 

laser you are using, you may also need a shutter to control the exposure. 

 Lenses: Holography is often referred to as “lensless photography,” but 
holography does require lenses. However, a camera‟s lens focuses light, while 
the lenses used in holography cause the beam to spread out.  



AGPC, Sivakasi  Advanced Printing Technologies 

42 

 

 A beam splitter: This is a device that uses mirrors and prisms to split one beam 

of light into two beams. 

 Mirrors: These direct the beams of light to the correct locations. Along with the 

lenses and beam splitter, the mirrors have to be absolutely clean. Dirt and 

smudges can degrade the final image. 

 Holographic film: Holographic film can record light at a very high resolution, 

which is necessary for creating a hologram. It‟s a layer of light-sensitive 

compounds on a transparent surface, like photographic film. The difference 

between holographic and photographic film is that holographic film has to be able 

to record very small changes in light that take place over microscopic distances. 

In other words, it needs to have a very fine grain. In some cases, holograms that 

use a red laser rely on emulsions that respond most strongly to red light. 

Holography also requires a working surface that can keep the equipment absolutely still 

— it can‟t vibrate when you walk across the room or when cars drive by outside. Holography 
labs and professional studios often use specially designed tables that have honeycomb-shaped 

support layers resting on pneumatic legs. These are under the table‟s top surface, and they 
dampen vibration. You can make your own holography table by placing inflated inner tubes on a 

low table, then placing a box full of a thick layer of sand on top of it. The sand and the inner 

tubes will play the role of the professional table‟s honeycombs and pneumatic supports. If you 
don‟t have enough space for such a large table, you can improvise using cups of sand or sugar 
to hold each piece of equipment, but these won‟t be as steady as a larger setup. 

 

To make clear holograms, you need to reduce vibration in the air as well. Heating and air 

conditioning systems can blow the air around, and so can the movement of your body, your 

breath and even the dissipation of your body heat. For these reasons, you‟ll need to turn the 
heating and cooling system off and wait for a few minutes after setting up your equipment to 

make the hologram. 
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These precautions sound a little like photography advice taken to the extreme - when 

you take pictures with a camera, you have to keep your lens clean, control light levels and hold 

the camera absolutely still. This is because making a hologram is a lot like taking a picture with 

a microscopic level of detail. We will look at holograms are like photographs. 

4.4 Basic principles of lenticular printing process 

A lenticular lens sheet consists of a linear array of thick plano-convex cylindrical lenses, 

Known individually as “lenticules”. The lens sheet is transparent and the rear face, which 
constitutes the focal plane, is flat. A big advantage was it was optically analogous to the parallax 

barrier screen, and could therefore draw on a wealth of barrier screen research. In the 1930‟s 
many researchers worked on advancing the British “Lenticulated screen” process, and the 

German “Diacor” method.  

Digitally interlacing integral imagery for high-resolution color pictures was first proposed 

in 1990. Thousands of experimental images have been produced by a variety of methods 

exhibiting 3-D, animation and other effects over the years. Although integral imagery has not yet 

achieved significant commercial success, its use is inevitable and holds greaty promise as being 

a very unique display medium. 

Principle of lenticular lens 

A plastic lens consisting of an array of optical elements called lenticules. When viewed 

from different angles, different areas under the lens are magnified. 

Lenticular Image 

A specially prepared image to which the lens is attached. Views are arranged under 

lenticules so that each eye is projected a different view. The brain then processes these views to 

a single coherent 3D image. 

 

Lenticular   

The basic information about 3D lenticular technology should is that human‟s eyes see 
the world in three dimensions, because each eye sees the world under its particular angle of 

view, in other words sees the image a little bit different not like another one. This difference is in 
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a certain shift between the objects on a horizontal. And closer objects are shifted more, than the 

remote ones. 

Lenticular Technology 

Lenticular printing is one of the most exciting print technology to emerge in recent years. 

The technology converts static, two-dimensional images into dynamic educational and 

promotional products that leave eye catching lasting impressions. Adding the perception of 

motion and depth, lenticular printing creates excitement by stimulating the mind beyond the eye. 

The lens is a piece of ribbed plastic with lenticules running vertically - ranging from 15 lines per 

inch to 150 lines per inch. Each rib is a lens. Each lens is set up according to viewing distance, 

depth and field of view through a logarithmic process commonly known as „interlacing‟. This 
assists in incrementally developing the movement that the brain interprets and the eye „appears‟ 
to see. Thicker lenses make better 3D, thinner lenses fit in more animation frames. 

 

“Lenticular” means “relating to lenses.” Lenticular graphics are made up of two 
components: a lenticular lens and a gital or litho produced flat printed image. The grooves and 

ridges of the lens are actually lenticules which focus your sight on different parts of the 

underlying picture. The printed picture is actually made up of multiple pictures which are printed 

in alternating lines. A narrow band of each image will be printed sequentially with narrow bands 

of each additional image. If three images will be combined, the composite print will include a 

narrow band of image 

No.1, followed by a narrow band of image  

No. 2, then followed by a narrow band of image  

No. 3. That pattern of printing is continued (1,2,3,1,2,3,1,2,3) for the entire composite 

print. Viewed in this state, the image is fuzzy. However, viewed under the lens pattern of the 

lenticular screen, a different view of the image is received from different angles. 

This creates the special effect. The lens pattern is described in terms of lines per inch. 

The composite is printed to match the lens pattern, or “pitch.” Optimum viewing distances for 
large format graphics are three feet to infinity. Lenticular printed images are engaging, 

interactive and they generate exceptionally high recall rates with consumers. Published research 

shows that consumers will spend substantially more time looking at an animated or three-
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dimensional printed image than with a typical two-dimensional image. The main message is - 

lenticular sells. 

Interlacing 

Multiple frame (image) files are interlaced (interweaved) into a single lenticular image. 

National Graphics developed highly-specialized interlacing software capable of generating more 

sophisticated imagery. The interlaced image is finely-tuned to the specific characteristics of the 

lenticular lens, as well as the desired viewing distance. Extreme Vision patented lenticular 

technologies delivers the best image quality and fidelity for lithographic lenticular printing. 

Lenticular Lens 

A lenticular lens is comprised of extruded clear plastic lenticules (“ribs”). Each lenticular 
works as a magnifying glass, revealing only portions of an interlaced image at a time. The 

frames of the interlaced image change as the viewer changes viewing angle of the lens.  

National Graphics pioneered the method of printing directly on the reverse side of the 

lens material, providing accurate registration of the printed image to the lens material and 

making it possible to deliver images with significantly greater detail and clarity. 

Uses of lenticular prints 

Typically three different types of lenticular prints are used: 

 Transforming prints, where the distance between different angles of view is 

„large‟. Here two or more very different pictures are used, and you see a different 

one depending on which angle you view the print at. In order to allow people to 

easily see the original photos, large differences are used, so that small movement 

will not cause changes.  

 Motion capturing prints, where the distance between different angles of view is 

„medium” so that while both eyes usually see the same picture, moving a little bit 
more switches to the next picture in the series, creating a motion effect.  

 Stereoscopic effects, where the angle position is „small‟, 6-7 centimeters (2- to 

2.5 inches). This causes each eye to see a slightly different view, creating the 3D 

effect without the use of glasses. 

Lenticular images like Holograms 

Holograms are made with lasers and cannot display the full colour range, the images are 

restricted to what you can physically put in front of the laser and they can only have a very few 

number of images (normally just flipping 1 image). Hence the tendency to always to appear. 

Lenticulars are often called holograms - don‟t be confused! Lenticulars utilize a grooved plastic 

lens to create various visual effects (you can feel the grooves when you run your finger over the 

surface) as opposed to a hologram, which is completely smooth and is produced from an 

entirely different production process. The images are actually static but appear to move as you 

pass the display. Lenticular images have the full colour range, can be (almost) any size, and can 

reproduce images that until now could only be seen on a computer. 
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Different Effects can be achieved 

Flip Lenticular  

Flip images are the most basic. They can also be the most dramatic, catching people‟s 
attention from across the room or as they walk by. The basic “flip” has two or more images 

printed on the same page. Once the graphic is properly aligned and laminated to the lens, the 

viewing angle determines which of the images is seen at any given time. The simplest and often 

most effective use of lenticulars can be activated side to side (horizontally - e.g. window 

displays) or up and down (vertically - escalators). 

3D Lenticular  

3D Depth images are a little more complicated. Parallax is the bio-physical phenomenon 

that allows us to perceive the world in three dimensions. Normally, parallax is produced by the 

separate viewing angles of our eyes. Our brain compares the different views, from right and left 

eyes, processes the data, and creates what we see as a three-dimensional world. Think of 

stereoscopic viewing. Remember looking through a View Master? Each eye would see a 

different slide. Each slide would be a different viewing perspective of the same subject matter. 

We can‟t perceive a three dimensional field of depth with a normal image on a flat viewing 

monitor. 3D - creating depth (up to 2 feet) from a 5mm lens. 

Animation Lenticular  

 Animated images are glorified flip images. However, there may be ten or more different 

images interlaced together. Most of the visible image will be a template used in all frames. 

(Think of animation cells.) The background image may remain constant, but the objects which 

appear to be moving will be printed at different positions. (Design hint: Create your stationary 

image as the background layer in Photoshop or Illustrator. Place different stages of motion on 

different layers. As you select different layers, motion will be perceived. That is also how the 

printed frames will be exported.) The multiple images are combined/interlaced in the same way 

described for flips. As the angle of viewing the print through the lens changes, different frames 

of the animation are seen. This can create a more interesting or complex transition from one 

image to the next. 

Zoom Lenticular  

This is when you look at an image and you appear to zoom in and out as you move the 

lenticular back and forth. Basically, the same image just gets bigger and smaller. It is a very 

effective and easy to produce.  

Morphing Lenticular 

 This is a multi-phase animation where the transition from one image to the next is 

“stepped” to give the illusion that one “morphs”, transforms or changes into another image. The 
preparation of the art is critical to the effectiveness of this effect. 
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4.5 Basic principles of waterless offset printing 

Waterless offset printing does not require or use dampening system. It prints without the 

need for a dampening to wet the non image areas. This is also called as Dry Offset printing. 

Waterless is a lithographic process that does not use fount solution. It is based on 

repulsion between the ink and siliconized zones. When the plates are exposed to light, 

siliconized and nonsiliconized zones are formed according to the exposure mask. The ink 

deposited is repulsed from the siliconized zones towards the non-siliconized zones, thereby 

forming the printing and non-printing zones. The ink is then transferred onto the blanket and 

deposited on the substrate. 

The Waterless UV process employs the same differentiation principle, but drying takes 

place through photopolymerisation. The UV dryer systems used are the same as those in offset 

with fount solution. 

 

Advantages/Merits of Waterless Printing 

Qualitative advantages:  

Print quality is significantly improved by eliminating the fount solution: 

 Dot sharpness (low dot gain). 

 Constant reproducibility. 

 Better colour density. 

Production advantages:  

The absence of water eliminates the need to adjust the water/ink balance, which reduces 

the start up and setting times and cuts waste. The elimination of the fount solution also enables 

other related drawbacks to be avoided: no need for a fount additive or need to maintain the fount 

solution tanks, elimination of problems of misting and piling, etc. 
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Ecological advantages: 

The absence of isopropyl alcohol in the process eliminates any production of VOCs and 

ensures it is compliant with the objectives of the EPA (Environmental Protection Agency).  

Dis-advantages/De-merits of Waterless Printing 

Significant cost of consumables:  

Waterless UV printing requires appropriate consumables: blanket cleaners, inks, 

additives, plates, etc. These are in general 2 to 3 times more expensive (than conventional 

products), which remains a brake to the development of this technology. 

Relatively slow printing speeds:  

Although Waterless UV printing do not match those obtained in conventional UV 

offset printing. 

Demanding temperature adjustment:  

Although the Waterless process makes the inking for the print run easy to set up and 

maintain, specific care needs to be taken as regards the printing temperature. In fact, the 

“printing zone” / “non printing zone” differentiation is very temperature sensitive. The 
temperature of the ink ducts, inking rollers and plates has to be precisely adjusted (between 18 

and 23°C). Lower temperatures can lead to an “orange peel” appearance in the print and higher 
temperatures can cause ink misting on the plates. 

4.5 - 3D Printing 

3D printing is the process of creating an object using a machine that puts down material 

layer by layer in three dimensions until the desired object is formed. 

Types of 3D Printing 

There are two types of 3D Printing. They are: 

 Direct 3-D Printing 

 Binder 3-D Printing 

Direct 3-D Printing 

Direct 3-D printing uses inkjet technology. Since 1960, Inkjet technology is used for 2-D 

printing. Like in a 2-D inkjet printer, nozzles in a 3-D printer move back and forth dispensing a 

fluid. But in a 3-D printer the nozzle or the printing surface moves up and down. Due to this 

multiple layers of the material is printed or deposited one over the other. Instead of ink 3-D 

printers use thick waxes and plastic polymers. These waxes or plastic polymers solidify to form 

each new cross-section of the sturdy 3-D object. Rapid Prototyping (RP) is the major factor for 

the development of 3-D printing. Today‟s advanced rapid prototyping technologies like multi-jet 

modeling (MJM) creates wax prototypes quickly with dozens of nozzles working simultaneously. 
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Binder 3-D printing 

 

Binder 3-D printing, like direct 3-D printing, uses inkjet nozzles to apply a liquid and form 

each new layer. Binder printing uses to two separate materials that come together to form each 

printed layer. The materials used in a binder 3-D printer are a fine dry powder plus liquid glue or 

binder. Binder 3-D printers make two passes to form each layer. The first pass produce a thin 

coating of the powder, and the second pass applies the binder. The printing platform then 

lowers slightly to accommodate a new layer of powder, and the entire process repeats until the 

model is finished. 

Binder 3-D printing has a few advantages over direct 3-D printing. 

 Faster than direct 3-D printing. 

 We can use wider variety of materials like metals and ceramics and color also. 

Steps involved in 3-D printing process 

 Step 1: CAD -- Producing a 3-D model using computer-aided design (CAD) 

software.  

 Step 2: Conversion to STL -- Convert the CAD drawing to the STL format. STL, 

which is an     acronym for standard tessellation language, is a file format 

developed for 3D Systems in 1987 for use by its stereo lithography apparatus 

(SLA) machines.  

 Step 3: Transfer to AM Machine and STL File Manipulation – The STL file is 

copied to the computer that controls the 3-D printer. There, the size and 

orientation for printing is set. This is similar to the way we set up a 2-D printout to 

print 2-sided or in landscape versus portrait orientation. 
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 Step 4: Machine Setup -- Each machine has its own requirements for how to 

prepare for a new print job. This includes refilling the polymers, binders and other 

consumables the printer will use.  

 Step 5: Build – The building process is performed by the machine/printer. Each 

layer is usually about 0.1 mm thick. Depending on the object's size, the machine 

and the materials used, the printing process could take hours or even days to 

complete the job.  

 Step 6: Removal – Then we have to remove the printed object from the machine. 

Safety precautions should be taken to avoid injury such as wearing gloves to 

protect from hot surfaces or toxic chemicals. 

 Step 7: Post processing -- Many 3-D printers will require some amount of post-

processing for the printed object. This could include brushing off any remaining 

powder or washing the printed object with water. 

Applications of 3-D Printing 

 Parts of rocket engines are also manufactured and NASA has tested printed 

rocket engine component was tested successfully. 

 Machinery parts are also being manufactured with the help of 3-D printing. 

 A new and emerging concept of organ-printing in which the human organs are 

printed successfully. 
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Special Printing Technologies 

Unit - 4 

Part - A 

1. What is hybrid printing? 

Hybird printing system is the combination of two or more different printing processes. 

2. Define hologram. 

A three-dimensional image formed by the interference of light beams from a laser or 

other coherent light source. 

3. What is lenticular printing? 

Lenticular printing is a technology in which lenticular lenses (a technology that is also 

used for 3D displays) are used to produce printed images with an illusion of depth, or the ability 

to change or move as the image is viewed from different angles. 

4. What is waterless offset printing? 

Waterless is a lithographic process that does not use fount solution. 

5. Write any two lenticular effects. 

Animation, Zoom, Flip, 3D, Morphing 

6. What is the purpose of silicone layer in waterless offset printing plate? 

To repel the ink 

7. What is the other name of waterless offset printing? 

Dry Offset 

8. Define morphing. 

Change smoothly from one image to another by small gradual steps using computer 

animation techniques. 

9. What are the types of 3D printing? 

i. Direct 3-D Printing 

ii. Binder 3-D Printing 

10. What is 3D printing? 

3D printing is the process of creating an object using a machine that puts down material 

layer by layer in three dimensions until the desired object is formed. 

Part - B 

1. Explain the hybrid printing system combining the NIP technologies. 

2. Explain the hybrid printing system combining the conventional printing and NIP technologies. 

3. Explain the hybrid printing system combining the conventional printing and Computer-to-

press technologies. 

4. Describe the preparation of holograms with a neat diagram. 

5. Explain the lenticular printing process with a neat diagram. 

6. Describe the waterless printing process with a neat diagram. 
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5.1 Web-to-print: 

Web-to-print, also known as Web2Print, remote publishing or print e-commerce is 

commercial printing using web sites. Companies and software solutions that deal in web-to-print 

use standard e-commerce and online services like hosting, website design, and cross-media 

marketing.  Customers may submit print jobs, do online pre-press reviews/previews, design 

things like postcards directly on a website using rich user interfaces, direct cross-media 

marketing and offer services such as variable data printing, photo printing, booklets, and 

marketing campaigns. 

Overview: 

Web-to-print sites are available for commercial users or to the general public. Web-to-

print increasingly calls for a Portable Document Format (PDF) workflow environment with output 

provided by digital printing; although there is certainly no requirement that fulfillment be 

accomplished using digital production equipment; web-to-print is also used today by printers 

with both offset and digital production facilities. 

Prepress reviews can be done online, allowing a print house, a client, and possibly a 

graphic designer to create, edit, and approve computer-based online artwork. Some web-to-print 

sites offer online print products that replace editing tools like Adobe InDesign where buyers can 

author work and alter the typeface, copy, images, and layout. These products often include a 

library of templates for product types, such as post cards, posters, flyers etc. It is frequently 

possible for clients to upload their own unique content for automated print production. This may 

be termed Ad Hoc printing. When a digital press is used for the final output, the template usually 

is transformed into a PDF file that serves as the ‗master plate‘ for the digital press. In more 
traditional printing processes, like offset printing, the template is used to create a plate or plates 

that are used to produce the final printed product. 

Web-to-print sites often provide approval mechanism so that managers can approve 

print requests by their employees. Materials produced by a web-to-print process 

include business cards, brochures, and stationery, among other printed matter, that can be 

printed in full color or in black and white on various papers and on various presses. Web-to-print 

systems are also expanding to handle personalization and distribution of other marketing 

materials such as presentations, seminars, logo items, and even email and other electronic 

media. This change is driven by enterprise clients seeking a single repository/tool to manage all 

marketing efforts including print. 

Advantages of Web to Print 

Advantages to the use of a web-to-print system include the ability for print houses, 

graphic designers, corporate clients, and the general public to access a private or public online 

catalog where last-minute changes to a prepress template are possible. Within this process, the 

client can approve the materials without the need for a face-to-face meeting with the printer. 

Unit - V          Advanced Printing Techniques  
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Additionally, templates allow print customers to control brand management and content, as 

portions of a constantly used template can remain consistent throughout a series of print 

projects. Many vendors also utilize workflow managers that combine the connectivity of web-to-

print with organization tools that simplify the complex printing process. This system is often cost-

effective for clients and time-effective for print houses. 

Web to Print offers many benefits that can help your organization save time and money. 

By creating a simple and efficient process for users, you can make the overall order experience 

far more productive. The web to print software offers a friendly user interface, that even novice 

internet users will be able to use with ease. With reliable Web to Print companies, you can also 

count on robust layers of support and security, including secure online payment systems and a 

complete team of experts who are all trained in your specific Web to Print Portal. 

Overall, Web to Print can benefit your organization in a variety of ways including: 

 Supports marketing needs of a large team 

 Ensures consistent branding 

 Easy user and brand asset management 

 Enables new hires to order their own materials 

 Makes global brand and design changes easy 

 Improves efficiency through streamlined ordering 

 Reduces waste by providing on-demand print ordering 

 Provides inventory storage and management 

 Easy phone number, address, logo and other personalization changes 

 Mailing to prospects and customers quickly and easily 

 Launching new brands and managing print and direct mail campaigns with ease 

Disadvantages of Web to Print 

The disadvantage to this system as it exists today is that small- to mid-sized print houses 

and print brokers are limited in their access to software and server system solutions for a web-

to-print service offering to clients. To mitigate this, some vendors are using tool editors that allow 

users to use only the tools that are most important to their business. Most proprietary and trade 

name software that was developed with web-to-print projects in mind remains prohibitively 

expensive for this sector. Additionally, these systems often require the use of digital systems 

that only a larger print house would maintain. 

Web-To-Print Technology 

Web-to-print, also known as Web2Print or W2P, is the practice of online printing 

business. Web-to-print brings the costumer a lot closer to the print business as the online 

printing process opens up more opportunities from the physical domain. 

Web-to-print is a service that provides print products and other branded materials via 

online storefronts. It‘s also known as ―remote publishing,‖ a ―Wed to Print Portal,‖ ―Ordering 
Portal,‖ Marketing Portal,‖ ―Web to Print Shop,‖ or a ―print e-commerce solution.‖ Both 
businesses and the general public can take advantage of these services. Most often, 

businesses use these online print ordering systems to achieve a wide range of marketing goals. 
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Web to Print companies have been offering web to print services for decades and they 

became popular in the late 90s as e-commerce became more common. The practice began with 

files being transferred from the customer to the printer via email. This gave printers the ability to 

pursue business clientele far beyond their local geographic area. Early on, costs were much 

higher due to expensive software and the high cost of owning and maintaining printing 

hardware. As technology has advanced and become more accessible, costs for web to print 

solutions have dropped significantly. 

Today‘s Web 2 Print software allows users to create templates for different print projects. 

This can include business cards, letterhead, brochures, newsletters, catalogs, direct mail 

materials, promotional products, and more. These options are only a few clicks away, reducing 

the time, energy, and money spent creating and ordering the sales and marketing materials you 

need. There is even web to print design tools built into your Web to Print Portal so users can 

customize certain information including contact info on business cards or addresses on 

postcards while the overall branded design remains consistent. 

How Web To Print Works: 

Web2Print works by providing a tailor-made, online storefront that houses all your 

company‘s sales and marketing materials. Any user you allow access, can visit the solution 
through their web browser and quickly place orders for materials like business cards, branded T-

shirts, booklets, brochures, and more. Your company's branded design files are uploaded into 

the Web to Print solution and those files become visible to the end-user just like any other online 

storefront. It also allows for easy personalization with instant proofing. For example, if a user 

needs to change an image and address on a company postcard to reflect their location, they can 

easily choose the appropriate customized options and see the design before placing the order. 

This provides control over the design and creation of marketing content while not compromising 

important branded elements. It also reduces the turnaround time during the printing process. 

Orders placed through the Web to Print solution are also stored making reordering easier than 

ever while also providing users with tools to view the status of their orders. 

Using a Web-To-Print Portal 

Web-to-Print Portals help increase efficiency when producing company-wide, 

standardized printed materials. This option makes it easy to manage print materials 

while staying consistent with your marketing strategy. Portals add the ability to control who has 

access to your Web to Print solution and what materials each user has access to, but also what 
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content is editable, such as names and phone number fields. This allows for personalization but 

keeps standardization in place for other aspects including the layout, logo, colors, and other 

essential branded elements. The use of Web-to-Print as a primary printing method creates an 

efficient and cost-effective way to have all your marketing needs met. 

5.2 Cloud Printing: 

Cloud printing services allows you to print from any web-connected device by routing 

print jobs between your computer, smart phone or tablet and sends them to an internet 

connected printer. It also allows users to quickly discover printers and print from their own 

device without the need to set up driver installations. 

Cloud printing is the technology that enables printers to be accessed over a network 

through cloud computing. There are, in essence, two kinds of cloud printing. On the one hand, 

consumer-based cloud printing connects any application to cloud-enabled home printers that 

people own or have access to. Using this technology, people can take digital media as their 

primary communications tool and create a printed page only when they need the content in a 

physical form. On the other hand, professional cloud printing enables publishers, companies and 

content owners to print their digital publications by leveraging networks of production facilities 

through cloud computing technology. In short, professional cloud printing allows for the "ad-hoc 

transformation of digital information into physical forms in 2D or 3D. 

Benefits of Cloud Printing  

For consumers, cloud ready printers eliminate the need for PC connections and print 

drivers, enabling them to print from mobile devices. As for publishers and content owners, cloud 

printing allows them to "avoid the cost and complexity of buying and managing the underlying 

hardware, software and processes" required for the production of professional print products. 

Leveraging cloud print for print on demand also allows businesses to cut down on the costs 

associated with mass production. Moreover, cloud printing can be considered more eco-friendly, 

as it significantly reduces the amount of paper used and lowers carbon emissions from 

transportation. 

Google Cloud Print and Its Advantages: 

Google Cloud Print allows you to take a print from anywhere. In today's computing trend, 

mobile devices are more prone to web-connection and also the tilt towards the web or cloud-

based applications. It provides the service that tethers your place and work prints to the web. 

Only a handful of providers are currently working towards a professional cloud print solution. 

Most of these operate in their own niche or focus on mobile devices. 

Significantly large steps have also been taken in the consumer market with Google 

Cloud Print. A few leading companies like Konica Minolta, Xerox and Ricoh followed in Google‘s 
footsteps with their mobile cloud solutions, while Hewlett-Packard implemented a similar 

mechanism with their ePrint solution. Additionally, independent software vendors like Printix are 

leveraging cloud computing technology to offer cloud-based print infrastructure and cloud-based 

printing software as a Service (SaaS). These solutions may have integrations to cloud enabled 
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printers or provide printing via the cloud features, which allow users to print between networks to 

printers which are on an isolated network or otherwise not reachable from the user's computer. 

Industry experts believe that as these services become more popular, users will no 

longer consider printers as necessary assets but rather as devices that they can access on 

demand when the need to generate a printed page presents itself. While these cloud printing 

options do simplify the printing process, all the print data must travel through the public cloud as 

it makes its journey from device to printer. It also means no printing is possible when the cloud is 

too slow or when there is a connection outage. Since some clouds charge on inbound and/or 

outbound traffic, heavy print jobs can have a significant cost. True cloud print solutions do not 

require any on-premise server in the company complementing the cloud, whether that is a print 

server or an application server, or a "gateway" service.  

Development of Google Cloud Printing:  

When Google developed its Chromebook, they built the machine around the browser. 

They created this machine specifically for fast start-up, built-in virus protection, automatic 

updates on software and low cost. They work well for people who just want to surf the web. To 

minimize complications, Google developed Google Cloud printing. Originally, only your 

computer could connect to the internet, and even then, it did so with bulky cables. Google Cloud 

Print allows you to print from any device connected to the internet. This means you can be in 

Istanbul and print a document to your printer in Chicago with a couple of clicks.  

The Google Cloud Process 

If you‘re printing a document with Google Cloud Print, your print request goes through an 
app or website. The request then goes through the Google servers. Google finishes by sending 

the request to the appropriate printer that‘s linked to your Google account. Basically, the cloud 

acts like the longest printer cable you‘ve ever seen. You can register as many copiers and 
printers as you like within the Google Cloud. If you have more than one registered printer, you 

have the option to select which machine will print the document. 

You can also receive a print job from someone else. So, if you have a coworker a 

thousand miles away, they can print something to your printer provided that you have a printer 

that is cloud-friendly. You can see why this system has become so popular. If you have central 

copiers or printers for your business, regardless of where the employees are, you can lower 

your operation costs. Consolidating your printing fleet, allows you to lower the overall cost of 

maintenance by focusing on fewer copiers and printers. You also have fewer maintenance 

service agreements to keep track of. 

5.3 Internet of Things (IoT): 

The term IoT, or Internet of Things, refers to the collective network of connected devices 

and the technology that facilitates communication between devices and the cloud, as well as 

between the devices themselves. Thanks to the advent of inexpensive computer chips and high 

bandwidth telecommunication, we now have billions of devices connected to the internet. This 

means everyday devices like toothbrushes, vacuums, cars, and machines can use sensors to 

collect data and respond intelligently to users.   
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The Internet of Things integrates everyday ―things‖ with the internet. Computer 
Engineers have been adding sensors and processors to everyday objects since the 90s. 

However, progress was initially slow because the chips were big and bulky. Low power 

computer chips called RFID tags were first used to track expensive equipment. As computing 

devices shrank in size, these chips also became smaller, faster, and smarter over time. 

The cost of integrating computing power into small objects has now dropped 

considerably. For example, you can add connectivity with Alexa voice services capabilities to 

MCUs  with less than 1MB embedded RAM, such as for light switches. A whole industry has 

sprung up with a focus on filling our homes, businesses, and offices with IoT devices. These 

smart objects can automatically transmit data to and from the Internet. All these ―invisible 

computing devices‖ and the technology associated with them are collectively referred to as the 
Internet of Things. 
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Industrial IoT: 

Industrial IoT (IIoT) refers to smart devices used in manufacturing, retail, health, and 

other enterprises to create business efficiencies. Industrial devices, from sensors to equipment, 

give business owners detailed, real-time data that can be used to improve business processes. 

They provide insights on supply chain management, logistics, human resource, and production 

– decreasing costs and increasing revenue streams.  

Smart Industrial Systems in Different Verticals: 

Manufacturing: Enterprise IoT in manufacturing uses predictive maintenance to reduce 

unplanned downtime and wearable technology to improve worker safety. IoT applications can 

predict machine failure before it happens, reducing production downtime. Wearables in helmets 

and wristbands, as well as computer vision cameras, are used to warn workers about potential 

hazards. 

Automobile: Sensor-driven analytics and robotics increase efficiency in automobile 

manufacturing and maintenance. For example, industrial sensors are used to provide 3D real-

time images of internal vehicle components. Diagnostics and troubleshooting can be done much 

faster while the IoT system orders replacement parts automatically.   

Logistics and transport: Commercial and Industrial IoT devices can help with supply 

chain management, including inventory management, vendor relationships, fleet management, 

and scheduled maintenance. Shipping companies use Industrial IoT applications to keep track 

of assets and optimize fuel consumption on shipping routes. The technology is especially useful 

for tight temperature control in refrigerated containers. Supply chain managers make informed 

predictions through smart routing and rerouting algorithms. 

Retail: Amazon is driving innovation in automation and human-machine collaboration in 

retail. Amazon facilities make use of internet-connected robots for tracking, locating, sorting, and 

moving products. 

Edge computing: Edge computing refers to the technology used to make smart devices 

do more than just send or Technologies used in IoT systems may include: receive data to their 

IoT platform. It increases the computing power at the edges of an IoT network, reducing 

communication latency and improving response time. 

Cloud computing: Cloud technology is used for remote data storage and IoT device 

management – making the data accessible to multiple devices in the network. 

Machine learning: Machine learning refers to the software and algorithms used to 

process data and make real-time decisions based on that data. These machine learning 

algorithms can be deployed in the cloud or at the edge. 

Advantages of IoT : 

The Internet of Things has a wide-ranging impact on human life and work. It allows 

machines to do more heavy lifting, take over tedious tasks and make life more healthy, 

productive, and comfortable.  For example, connected devices could change your entire 

morning routine. When you hit the snooze button, your alarm clock would automatically get the 

coffee machine to turn on and open your window blinds. Your refrigerator would auto-detect 
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finishing groceries and order them for home delivery. Your smart oven would tell you the menu 

for the day - it might even cook pre-assembled ingredients and make sure your lunch is ready. 

Your smartwatch will schedule meetings as your connected car automatically sets the GPS to 

stop for a fuel refill. The opportunities are endless in an IoT world! 

Benefits of Business IoT: 

Accelerate Innovation: The Internet of Things gives businesses access to advanced 

analytics that uncover new opportunities. For example, businesses can create highly targeted 

advertising campaigns by collecting data on customer behavior.  

Turn Data into Insights and Actions with AI and ML: Collected data and historical trends 

can be used to predict future outcomes. For example, warranty information can be paired with 

IoT-collected data to predict maintenance incidents. This can be used to proactively provide 

customer service and build customer loyalty. 

Increase Security: Continuous monitoring of digital and physical infrastructure can 

optimize performance, improve efficiency and reduce safety risks. For example, data collected 

from an onsite monitor can be combined with hardware and firmware version data to 

automatically schedule system updates. 

Scale Differentiated Solutions: IoT technologies can be deployed in a customer focused 

way to increase satisfaction. For example, trending products can be restocked promptly to avoid 

shortages. 

AWS IoT: 

AWS IoT brings AI and IoT together to improve business outcomes. It is the only cloud 

vendor that combines data management and rich analytics to create easy-to-use services 

designed for high-volume IoT data. AWS IoT includes services like security, data encryption, 

and access control to device data. It is built on secure and proven cloud infrastructure and IoT 

networks and scales to billions of devices and trillions of messages. AWS IoT also integrates 

with other AWS services so you can create complete solutions. 

5.4 AI (Artificial Intelligence) 

AI can be beneficial to detect print defects such as print inconsistency, print growth, 

reflectance, damage or distortion, grid non-uniformity and more. ―Machine learning combined 
with AI will allow printers to create network-level analytics and real-time anomaly detection‖. 
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AI and Its Applications in Printing: 

Printing industries are looking for better printing solutions. Thanks to advances in 

artificial intelligence and connected technologies, one of the biggest commercial printing industry 

trends has been the rise of managed print services (MPS), when companies outsource their 

printing needs to printer manufacturers through print-as-a-service. MPS has reduced operational 

hassle and created a better experience for the end user. Multifunction printers and networked 

devices provide data on a variety of metrics, including output quality, printed formats, toner 

consumption, ink levels, paper jams, and more. AI algorithms can use this data to make printing 

smarter, more efficient, and safer. In fact, here are some ways AI can help printer manufacturers 

provide better experiences to their customers: 

Fix it before it‘s broken: Predictive maintenance can improve the usability and reliability 

of printers, ultimately reducing upkeep costs. AI can analyze data from the printers in real time, 

predicting failures or breakdowns for timely interventions. In the case of a breakdown or long 

queues, jobs can be automatically rerouted to other connected printers, saving considerable 

time. AI can also make decisions about relevant software upgrades and execute them to prevent 

bug issues. 

Safer data: AI provides rich insights using data and network activity to detect threats to 

print security in real time, including activation protocols for remediation. This is key, considering 

that 60% of enterprise companies experience security breaches that result in data loss through 

their printers. AI-enabled printers can ensure confidential data is protected across networks and 

various access points. For instance, an HR representative might have access to print 

employees‘ personal information, but the system would not allow an engineer to access and 
print that information. 

Improved print outcomes: Through automation, AI can remove bottlenecks in the printing 

process by enabling higher-quality jobs and reducing print waste and misprints. The technology 

can make recommendations for image quality, frame, paper alignment, sizing, etc. The software 

can introduce these changes without human intervention while the print job is ongoing. In 

addition, AI can minimize energy usage in idle time by automatically shifting to standby mode. 

When paired with other technologies such as augmented reality, AI can also help users solve 

issues themselves by offering guidance to perform specific functions or resolve errors. 

The ultimate printing convenience: AI-enabled devices can detect connected printers and 

configure them directly, allowing users to print from mobile devices, tablets, and more without 

having to go download and install drivers. This is agility in its true sense. AI can help convert 

complex unstructured documents — such as handwritten information — to legible, categorized 

digital files, reducing the use of resources such as ink and paper. In addition, AI voice assistants 

can start up a job when the user simply talks to the machine — be it printing, copying, scanning, 

or initiating maintenance work. 

In short, AI presents one of the key business opportunities in the printing industry. The 

technology can offer insights that help companies predict user behavior, optimize print 

infrastructure, and make better print decisions, even at a user level. 
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Solving Printing Industry Challenges With AI 

The convergence of emerging technologies and changing customer preferences have 

created difficult (but not impossible) situations for the printing industry. For instance, while AI 

has driven some improvements in threat-detection strata, cloud-enabled printer solutions are 

vulnerable to cyber attacks. This is especially true in the case of a mixed fleet of old and new 

printers. When embracing AI as one of the biggest commercial printing industry trends, 

companies need to invest more in understanding these risks and following up with a remediation 

plan. With the constant improvement in AI, the uptake and the scope for the printer industry 

keeps increasing. As AI gains momentum, companies will need to consider applying the benefits 

of these technologies to their products and services. 

A good starting point for AI-enabled print strategy is assessing vulnerabilities and 

complementing it with cost-effective, high-quality print outputs. Experienced partners can help 

reimagine the printing system, redefine operations, and hyper-automate processes through 

financially viable, seamlessly connected AI and cognitive computing-based solutions. When 

these solutions are tightly integrated with wider suites of technologies such as IoT, they can 

transform enterprise business operations. A service provider can also help build a 

comprehensive set of capabilities that can be used on top of the current transaction systems 

such as natural language processing, algorithmic intelligence, self-learning, and reasoning. The 

next generations of printers are evolving to capture data and leverage AI, IoT, and cloud 

platforms. These insights provide elevated levels of customer experiences, save costs, and 

provide higher-quality services. The printer of the near future will go beyond a seamless fail-over 

to providing an entirely no-fail experience. 

AI and Machine Learning and Its Impact Print Industry: 

AI and Machine learning are developing really fast. Businesses from various industries 

are picking up the pace. Companies such as Tesla, Google, Facebook are already leading the 

way. No way it isn‘t going to hit other industries as well, such as the printing industry. By 

combining AI with big data, more and more companies are implementing predictive 

maintenance. Although it is not a new concept, many MPS (managed print services) are picking 

up for its service quality, efficiency to the organization. 

Many printing devices such as connected printers, MFPs (multifunction printers) have 

integrated sensors to enable data collection and analysis. On the other hand, the volume of data 

that is generated has yet to be adequately addressed. In many cases, the design of an analytic 

tool does not meet the requirement for massive data analysis and not flexible enough to 

implement AI and machine learning. The best way to improve efficiency is by combining 

advanced algorithms with AI and machine learning to get real-time insights. 

How AI is Revolutionizing the Print Industry 

AI is everywhere these days, from the biggest enterprise computer systems all the way 

down to the predictive text function in your phone‘s keyboard. So it should come as no surprise 

that the print industry is taking advantage of AI technology as well. Using it to cut down on 

waste, speed up production times, and otherwise deliver solutions that might feel like they‘re 
straight out of the future, these AI-powered solutions are reshaping the way print shops interact 
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with their customers. They‘re also improving their services, with faster turnaround times, 
reduced costs, and greater flexibility for customization that come as a result of an AI-infused 

printing process. Here are some of the ways that we‘ve seen AI revolutionize the print industry. 

Smart Layouts 

AI-assisted print layouts help minimize waste by automatically making the best usage of 

your print material. Whether you‘re printing simple circles or complicated diecuts, smart layouts 

proactively plan to maximize the capacity of each sheet. As one of the most frustrating and time-

consuming parts of the printing process, automating this process saves time, as well as 

materials. AI-enabled systems are able to quickly calculate the best use of space, delivering 

clever solutions for even the most complex and irregular patterns. 

Press Monitoring and Adjustments 

Introducing AI to the print monitoring phase lets shop owners breathe a little easier, as 

these smart systems are able to make real-time decisions based on sensor feedback. This 

includes detecting and correcting common hangups like paper alignment and image quality. 

These functions can dramatically reduce the amount of time spent on monitoring for quality 

control and immediately reduce the risk of wasting material on bad prints. Imagine having a print 

run automatically notify you when something is out of alignment, then take care of the problem 

itself without any intervention on your part. That‘s AI at work. 

Workflow Automation 

In any industry, workflow automation is one of the most common uses for AI, and the 

print industry is no different. The goal of workflow automation is to speed up processes and 

reduce manual workloads by programming the machine to perform certain tasks – especially the 

repetitive ones. In the print industry, this means processing orders quickly, assisting with 

shipping and other logistics, tracking inventory and automatically placing resupply orders, and 

generally taking on much of the ―busy work‖ that eats away at your time. 

Automated Die-cut Algorithms 

Imagine letting your customers shape their designs any way they want, with no regard 

for the complexity of cutting out the finished product. That might sound like a guaranteed recipe 

for migraines, but with AI it becomes possible to give your customers the reins without worrying 

about what they might break. The combination of AI-assisted layout and automated diecutting 

machines opens up a whole realm of possibilities that make it easier for your customers to get 

their ideas onto the page. Allowing customers to create their own designs also lowers your 

overhead, which affords you the ability to offer more competitive pricing. With AI-based 

diecutting calculations in place, you‘ll see continued improvements to customer experience and 
a reduction in the fixes you need to make. 

Targeted Marketing 

AI is famous, or maybe infamous, for its ability to micro-target advertisements. The 

phenomenon when you see an ad for something you just mentioned? That‘s not your phone 
spying on you. That‘s AI profiling your internet browsing habits, social media posts, and 
everything else it can glean from your digital data trail to decide what you might be thinking 
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about. As an advertiser, you can use this to your advantage by creating targeted ads and 

serving them up to specific audiences. It also makes it possible to automate complex marketing 

campaigns based on conditional behaviors, like triggering a followup email for an abandoned 

shopping cart. 

Better Security 

Print shops rely on a lot of file transfers, and some even allow customers to connect 

phones and other devices directly to their printers. All of these represent a risk when it comes to 

cyber security, but AI can help mitigate the danger. Advanced analytics allow AI to monitor your 

network for anomalies which can reveal security breaches before they become a major problem. 

These are just a few examples of how print shops can change the way they do business 

by using AI, automating processes and creating new and innovative solutions for customers. For 

now, these changes can give you a competitive advantage, but with their widespread appeal 

and easy adoption it‘s only a matter of time until they become the standard rather than the 
exception. 

5.5 Remote Printing: 

Remote printing is a functionality in which a computer can be used with a remote printer. 

Remote printing lets users use their printer for printing documents saved on the remote 

computer they are accessing. Similarly, they can use the host computer to print to the remote 

printer. The easiest way to enable mobile printing is to use the one sitting at home or at your 

office. If it is compatible with a wireless network, you can print to it directly from close by. You 

can also remotely send an email document to print through an app if your printer is connected to 

the internet. Many third-party remote printing applications are readily available in the market. 

However, users can easily set up the remote printing feature in their operating systems (OSs) 

without employing a specific application. 

 

Remote Printing Process: 

In the business world, remote printing is considered a substitute for faxing. On-the-go 

users are able to send files across a proprietary network or the Internet to printers in an office, 



AGPC, Sivakasi  Advanced Printing Technologies 

64 

 

removing the necessity to carry a printer as baggage. In addition, many hotels offer remote 

printing facilities, particularly those having wireless LAN connections or high-speed Internet in 

guest rooms. 

Ways to Set Up Remote Printing: 

Using a wireless printer - Virtually all modern printers are network printers, which let 

users connect to their network through Wi-Fi. Once the connection is established, they can use 

the corresponding driver on every computer, which allows every computer on the network to 

print to that printer. 

Sharing a printer via local network - Windows enables users to share printers among 

computers set up in their local network. This option is perfect if the users have a local printer 

that is connected to their computer by means of a USB. Once the printer sharing feature is set 

up, the printer operates just like a networked printer. Provided that the computer the printer is 

associated with is switched on, any other permitted computer connected to the network can print 

to it. 

Using Google Cloud Print - Google Cloud Print is a remote-printing solution offered by 

Google. Google Cloud Print is compatible with various new printers. If a printer is not compatible 

with Cloud Print support, it can be done by configuring Google Cloud Print in Google Chrome. 

Using a virtual private network (VPN) - A VPN can be used to access standard network 

printers if the user is away from the local network. Once a connection between the user's 

computer and the VPN is established, the users can print to the available printer as if they were 

on the same local network. 
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Advanced Printing Techniques 

Unit - V 

PART - A 

1. What is web to print and its application in printing ? 

Web to print is also known as web2print. it is also referred as remote publishing or e-

commerce printing using web sites. Customers may submit print jobs and do online prepress 

services/previews, design and media marketing. 

2. How web to print is economic for customers? 

Web to print provides online approved of text, image and design without the need for a 

face to face meeting with the printer. It saves time and money. The web to print software offers a 

friendly user interface makes easy for customers to publish/print jobs:  

 Fast and quick production 

 Makes global brand and design changes easy 

 Reduces wastages in taking proofs. 

 Providing on–demand print orders  

 Easy to print personalized name, phone adders, logo etc. 

 Best for direct mail address/campaigns.  

3. Define cloud printing? 

Cloud printing allows you to take print from anywhere. Cloud printing allows to print from 

wed connected device like computer system, smart phone or tablet and sends data to an 

internet connected printer. It also allows to quickly discover printer and print from their own 

device without the need to set up driver installations. 

4. State the benefits of cloud printing? 

Cloud printing eliminates PC connections and printer drives to print. We can print from 

home mobile device to any printer connected to wed at any place. 

 Fast and quick production 

 Makes global brand and design changes easy 

 Reduces wastages in taking proofs. 

 Providing on–demand print orders  

 Easy to print personalized name, phone adders, logo etc. 

 Best for direct mail address/campaigns. 

5.What is IoT and give five suitable examples? 

IoT means Internet of Things. IoT is the collections network of connected devices and 

the technology that communicates between device and the cloud. It also communicates 
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between the devices themselves. Computer chips have billions of devices connected to the 

internet. The Internet of things has a wide-range impact on human life and work. It allows 

machines to do heavy lifting, tedious task more easily with control devices. 

6. What is industrial IoT? 

Industrial IoT is used in manufacture industry to reduce unplanned downtime of the 

machines. It recognizes the wearable parts to improve work safety. Industrial IoT can predict 

machines failure before it happens. IoT uses sensor and robotics to analyse and diagnose the 

trouble shooting to prevent accidents and reduces the downtime of the machines. 

7. Define AI and state its applications in printing? 

AI means – Artificial Intelligence. AI is widely used in printing industry to detect print 

defects such as print inconsistency print growth, print damage or distortion and more. Machine 

learning (ML) combined with AI allows printers to create network level analytic and real-time 

anomaly detection. AI is used in multifunction printers and network devices which monitors the 

output quality, printed formats, toner consumption ink levels, paper jams and more. AI makes 

printing smarter, more efficient and safer. 

8. What do you understand by the term Artificial Intelligence? 

Artificial Intelligence means AI. AI is used in multifunction printers and network devices 

which monitors the output quality, printed formats, toner consumption ink levels, paper jams and 

more. AI make printing smarter, more efficient and safer. 

9. Define remote printing? 

Remote printing is taking the print outs from our computer with remote printer situated 

elsewhere. You can remotely send an email document to print through an App if your printer 

connected to the internet. Remote printing uses wireless printers connected to the smart mobile 

or computer system through network (VPN – Virtual private network) to print remotely anywhere 

the internet facility is available. 

10. State the concept of remote printing and its impact in printing industry? 

Remote printing is taking the print outs from our computer with remote printer situated 

elsewhere. Remote printing uses wireless printers connected to the smart mobile or computer 

system through network (VPN – Virtual private network) to print remotely anywhere the internet 

facility is available. Remote printing makes printing smarter, more efficient and safer. 

PART - B 

1. Explain in details about the concept of web to print with suitable printing applications. 

2. What is the concept of cloud printing? and explain its applications in printing industry. 

3. Explain the concept and application of IoT in printing field. 

4. Describe the applications of AI in printing industry. 

5. Discuss in details about remote printing and state its benefits with suitable examples. 
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