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Abstract 
Kodak Prosper Imprinting System with stream inkjet 

technology targets high volume direct mail market and customized 

products with print quality close to offset output. This study 

compared the print quality of a Kodak Prosper press and a 

Heidelberg Speedmaster CD 74 press. The parameters studied 

were solid/tone uniformity, tone reproduction, rub resistance, and 

detail reproduction. The lithography samples included typical 

screen ruling settings of 133 lpi and 150 lpi for photograph 

quality comparison. The samples printed were presented to and 

evaluated by observers with or without graphic arts experience. 

The visual comparison and quantitative data were presented. The 

results showed that Kodak Prosper press has decent print quality 

with good color appearance. The detail reproduction quality is not 

comparable with lithography quality. 

 

Introduction 
The Kodak Prosper 5000XL press prints with resolution of up 

to 175 lpi at speeds up to 650 fpm (200 mpm). It is marketed for 

direct mail, versioned catalog, magazines, color books, and inserts. 

The system offers full color perfecting with a print width of up to 

24.5 inches [1]. 

Kodak Stream Inkjet Technology is used on the Prosper. The 

technology makes it possible for inkjet printing to achieve offset 

printing quality, at the same time, to provide lower cost than other 

digital materials [2]. 

There was a benchmarking study [3] done by Rochester 

Institute of Technology to compare the color quality between a 

Kodak Prosper 5000XL press and a Heidelberg Speedmaster 74 

press. The study found that the two devices had the similar visual 

appearance. Kodak Prosper press provides slightly wider color 

gamut then the offset lithographic press. 

This paper investigated the print quality between a Kodak 

Prosper press and a Heidelberg Speedmaster CD 74 press. The 

qualities evaluated were tone curves, fine lines, uniformity of 

printing at different angles, dot quality, abrasion resistance, and 

visual appearance. The experimental results were presented. 

Experiments 
Same test form (Figure 1) was printed on a Kodak Prosper 

Press and a Heidelberg Speedmaster CD 74 press. The target 

included an IT8.7-3 target, photo portraits, fine lines, and gray 

ramps (black only and cyan, magenta, yellow overprinted). The 

PDF file of the target was sent to Kodak for printing. For making 

lithographic plates, the PDF file was RIPed through Apogee 

Prepress. The plates were burned with Cero Trendsetter 3244 and 

processed with Kodak plate processor. The plates used were 

Kodak Sword Excel lihto plates with ultragrain. Two sets of offset 

plate were made with 133 lpi and 150 lpi screen ruling 

respectively. 

 
Figure 1: Test form for this study. 

The paper used for printing on the Kodak Prosper press was 

70 lb gloss coated. The paper used for printing on the Heidelberg 

Speedmaster CD 74 press was 100 lb gloss coated. 

The ink set used for the offset printing was Kohl & Madden 

Relay process color inks. Offset lithographic printed test form was 

controlled to follow GRACoL specifications.  

Results and Discussions 
The samples printed by two devices were evaluated with 

different aspects. 

Tone reproduction 
Tone reproduction reflects many different features during 

printing. It is related to the ink and substrates interaction while ink 

is transferred onto the substrates. While inkjet ink is printed, the 

tone reproduction is also affected by the drop size, wettability, and 

drying of the ink drops. 

The density and dot percentage of different tones were 

measured with an x-rite spectrodensitometer.  The solid ink density 

of each process color was listed in the following table (Table 1). 

Table 1: Solid ink density comparison. 

  Black Cyan Magenta Yellow 

Solid ink 

density 

(Litho) 

1.77 1.35 1.55 1.02 

Solid ink 

density 

(Inkjet) 

2.07 1.60 1.37 1.07 
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The tone values were plotted (Figure 2). 

 
Figure 2: Tone reproduction curves of cyan, magenta, yellow, and black 

produced by Kodak Prosper press (Inkjet-green) and Heidelberg Speedmaster 

CD 74 press (Litho-red). 

The tone reproduction curves showed that inkjet process 

produced darker tones than offset overall, especially the black. 

This is due to the higher density inkjet printed black had. The 

shape of the curve produced by inkjet press was very close to the 

one produced by the lithographic press.  

Line width and quality 
There were lines with different widths included in the test 

form to study the influence of printing process to the line quality. 

The quality parameters of a line included line width and 

smoothness of line edge. The quality of line printed by a litho 

press is affected by the resolution of plate making process and the 

properties of the substrate printed on. The quality of line printed 

by inkjet is affected by the drop size of the jetted ink and the 

motion of inkjet head movement. 

The lines included in the test form were made with the width 

of 0.5 pt, 0.25 pt, and 0.125 pt. The line width of printed line was 

examined by ImageXpert system. The results were showed in 

Table 2. 

The measured line width in pixels showed that to print the 

lines at certain width, the inkjet press produced much wider lines 

then the lithographic press did. This may affect the resolution of 

printing. 

The images of printed fine line were shown in the following 

figures (Figure 3, 4, and 5). 

The offset printed lines had very little defects at the line 

edges. The jaggedness of the offset printed line was mainly from 

the unevenness of the substrate. The jaggedness of inkjet printed 

lines was from the unevenness of the substrate, but mainly due to 

the ink drops. 

Table 2: Line width of 0.5 pt, 0.25, and 0.125 pt lines produced 

by inject press and lithographic press. Numbers presented are 

in pixels. 

  

 
 Average Width 

Width Standard 

Deviation 

0.125 pt 23.773 2.174 

0.25 pt 38.945 1.886 Litho 

0.5 pt 71.627 1.680 

0.125 pt 61.824 3.461 

0.25 pt 77.736 5.179 Inkjet 

0.5 pt 108.329 5.021 

 

  
Figure 3: 0.125 pt lines printed by two devices. The left one was printed by 

Heidelberg Speedmaster CD 74 press. The right one was printed by Kodak 

Prosper press. 

  
Figure 4: 0.25 pt lines printed by two devices. The left one was printed by 

Heidelberg Speedmaster CD 74 press. The right one was printed by Kodak 

Prosper Press. 

  
Figure 5: 0.5 pt lines printed by two devices. The left one was printed by 

Heidelberg Speedmaster CD 74 press. The right one was printed by Kodak 

Prosper Press. 

Dot quality 
Dot quality affects the tone production and the visual 

appearance of the printed product. The 5%, 25%, 50%, and 75% 

dots were evaluated. The images of the printed dots by two devices 

were shown in Figure 6 and 7. 

AM screen was used for making lithographic plates. The 

screen appears uniform with a regular pattern. The inkjet press 

prints ink drops differently. The drops have uniform size but 

without clear pattern. When the darker image was printed, the dots 

were close to one another. Some dots were connected even at low 

dot percentage. This appeared to be somehow less smooth than an 

AM screened image. At midtone area, the connection of dots was 

more significant (Figure 7).  
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Figure 6: Dot shapes of 5% (upper left), 25% (upper right), 50% (lower left), 

75% (lower right) printed by Heidelberg Speedmaster CD 74 press. 

 

 
Figure 7: Dot shapes of 5% (upper left), 25% (upper right), 50% (lower left), 

75% (lower right) printed by Kodak Prosper press. 

The screened images were applied FFT transform to check if 

there was any significant direction those two types of screening 

carry. The FFT results of 5% dots were shown in Figure 8. There 

were two main directions that offset printed dots had. The inkjet 

printed dots had two major directions along with two other 

directions that were less significant.  

 

 
Figure 8: The FFT spectrum of 5% black dots printed by Heidelberg 

Speedmaster CD 74 press (left) and Kodak Prosper press (right). 

Star and slur target 
Star and slur target in lithographic printing are used for 

checking slurring, dot gain, and other printing defects. The targets 

were printed by two devices.  

The star targets were evaluated from the center out. The 

normalized integrated intensity was presented as radial profile [4]. 

The printed targets and radial profiles were shown in Figure 9 and 

10. 

 

 
Figure 9: Star target printed by Heidelberg Speedmaster CD 74 press and the 

radial profile. 

 
Figure 10: Star target printed by Kodak Prosper press and the radial profile. 

The radial profile of the star target printed by lithographic 

printing appeared to have smoother curve than the one printed by 

inkjet printing. This reflected the uniformity of the wedges in the 

star target. Inkjet printed wedges appeared to have rougher edges 

due to the resolution of inkjet printing and the drop size. The 

figures also showed that the center of the star target printed by 

inkjet printing was bigger than the one printed by lithographic 

printing. 

The slur target is structured with horizontal lines and vertical 

lines at fixed interval. It checks relative moves between cylinders 

(rollers) on an offset press. Because of the fixed interval between 

lines, the slur target may not be produced accurately on a digital 

device due to the drop size and motor movement steps. With the 

impact of web movement, the lines printed by inkjet printing 

appeared differently. The horizontal lines, which were 

perpendicular to the printing direction, showed jaggier than the 

lines parallel to the printing direction. Some of the lines are closer 

than the others. The slur targets printed by two devices were 

shown in Figure 11. 

 

  
Figure 11: Slur targets printed by Heidelberg Speedmaster CD 74  (left) and 

Kodak Prosper press (right). 

Other observations 
Inkjet printing drops small ink droplets on paper at high 

speed. The absorbency of the substrate, the surface tension of the 

ink, and the surface energy of the substrate affect the form of the 

ink film.  
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It was observed on the inkjet printed sample, that some 

pinholes were presented in solid area (Figure 11). This may be 

caused by the wetting of ink on the coated paper surface.  

 

 
Figure 11: Pinholes appeared on solid cyan. Sample was printed by Kodak 

Prosper press. 

Rub resistance 
Rub resistance is important for many applications, for 

example, brochures, advertisements, direct mails, and more. The 

rub resistance testing was done on a TMI Rub Tester. The printed 

sample (solids) was rubbed again a piece of blank paper. The 

results were shown in the following figure. The samples printed by 

inkjet printing on coated paper had lower rub resistance. 

 

 
Figure 12: Ink marks scratched off from solids printed by Heidelberg 

Speedmaster CD 74 press (left) and Kodak Prosper press (right). 

Survey 
It is important to understand the perception of printed 

graphics to the readers. Two groups of observer were selected to 

conduct the evaluation. One group (Group 1) had observers that 

understand basic printing and quality terms. The observers in 

another group (Group 2) had little knowledge about printing. The 

printed portraits (Figure 13) were given to the observers and 

evaluated under natural sunlight. There were four questions asked 

which included the perception of color, resolution, tone 

smoothness, and overall appearance. The survey results were 

shown in Figure 14. 

The survey results showed that for most of the observer, 

lithographic printing offers better overall appearance, better 

resolution, and better smoothness. Inkjet printing offers slightly 

better color appearance. 

Conclusions 

High speed inkjet printing offers more business opportunities 

for the print service providers. The overall print quality of Kodak 

Prosper press is close to traditional lithographic offset printing. 

The inkjet printing produces less uniform lines and has problem 

with producing fine equal-spaced line. The inkjet printed products 

on coated paper has lower rub resistance than the ones printed with 

lithographic inks. 

 
Figure 13: Printed samples presented for survey. Row A was printed at 133 lpi 

by Heidelberg Speedmaster CD 74 press. Row B was printed by Kodak 

Prosper press. Row C was printed at 150 lpi by Heidelberg Speedmaster CD 

74 press. 

 
Figure 14: Survey results of two groups of observer. The right chart combined 

the results of two groups. 

References 
[1] 5000XL Press – Kodak Graphic Communications Group, 

http://graphics.kodak.com/US/en/Product/Printers_Presses/High_Vol

ume_Inkjet_Printers/Prosper/PROSPER_PRESS/5000XL_Press/defa

ult.htm 

[2] Kodak, Meet Stream Inkjet Technology Offset Class Output, pg. 4. 

(2009) 

[3] R. Chung and F. Hsu, Benchmarking Color Image Quality Between 

Inkjet and Offset, 

http://graphics.kodak.com/KodakGCG/uploadedFiles/Products/Printe

rs_and_Presses/High_Volume_Inkjet/Prosper/PROSPER_PRESS/50

00XL_Press/Tab_Contents/RIT%20Benchmarking.pdf 

[4] Paul Baggethum, Radio Profile Plot, 

http://rsbweb.nih.gov/ij/plugins/radial-profile.html 

Author Biography 
Xiaoying Rong received her BE in Graphic Arts Technology from 

Beijing Institute of Graphic Communication (1992) and her PhD in Paper 

Engineering, Chemical Engineering and Imaging from Western Michigan 

University (2007). She is currently an Assistant Professor at Graphic 

Communication Department of Cal Poly State University. Her research 

interests are printability, color management, printed electronics, 

packaging technology, and ink formulation.

NIP26 and Digital Fabrication 2010     Technical Program and Proceedings 259

http://graphics.kodak.com/KodakGCG/uploadedFiles/Products/Printers_and_Presses/High_Volume_Inkjet/Prosper/PROSPER_PRESS/5000XL_Press/Tab_Contents/RIT%20Benchmarking.pdf
http://graphics.kodak.com/KodakGCG/uploadedFiles/Products/Printers_and_Presses/High_Volume_Inkjet/Prosper/PROSPER_PRESS/5000XL_Press/Tab_Contents/RIT%20Benchmarking.pdf
http://graphics.kodak.com/KodakGCG/uploadedFiles/Products/Printers_and_Presses/High_Volume_Inkjet/Prosper/PROSPER_PRESS/5000XL_Press/Tab_Contents/RIT%20Benchmarking.pdf

	Introductory Materials
	Copyright
	Table of Contents
	Conference Committees
	IS&T Board of Directors
	Welcome to NIP26
	Conference Sponsors
	Welcome to Digital Fabrication 2010
	Week At-a-Glance
	Hilton Austin Floor Plans
	Conference Exhibitors
	Special Events
	Conference Sponsors
	IS&T Corporate Members

	Technical Papers Program Schedule
	Plenary Talks
	Chwalek, Kodak's Stream Inkjet Technology...pg.1
	Joo, Commercialization of Inkjet Printing...pg.151
	Schneider, Visual Information...pg.152
	Iwamoto, Appearance Analysis Research on Surface...pg.329
	Hopkinson, Printing in the Third Dimension...pg.581

	Advanced and Novel Imaging Systems
	Dusser, News Applications for Laser...*
	Li, Pulse Control Characteristics of Jumping...pg.2
	Dusser, Color Reading of Nanostructured...*
	Leal-Ayala, Paper Re-Use: Toner-Print Removal...pg.6

	Ink Jet Printing: Processes
	Hoath, Effects of Fluid Viscosity on Drop-on-Demand...pg.10
	Castrejon-Pita, Influence of Nozzle Defects...pg.14
	Kwon, In Situ Measurement of Instantaneous...pg.18
	Hoath, Jet Diameters and Velocity Profiles...pg.23
	Wang, Qualifying Printhead-Ink Combinations...pg.28
	Mace, Tonejet: A Multitude of Digital Printing...pg.32
	Cahill, The State of Inkjet Printheads...pg.36

	Printing Technologies: Technical Reviews and Notes
	Schulze-Hagenest, Toner-Based Digital Color...pg.40
	Dispoto, Future Color Technologies for Digital...pg.43
	Nossent, Ink Jet Technology in Textile Finishing...pg.48

	Toner-based Printing: Materials
	Ashizawa, Crystalline Polyester for Low Energy...pg.49
	Kawasaki, Development of High Abrasion Resistance...pg.53
	Kenkler, Hole and Electron Transport..*
	Carroll, Modified Pigments for Chemically Prepared...pg.57
	Kyrlidis, Comparison of Fumed and Colloidal...pg.61
	Iimura, Preparation of Colored Core-Shell Particles...pg.65
	Chen, The Influence of the Toner Reverse-Charge...pg.70
	Ryu, Eco-Friendly Prepared Chemical Toner...pg.73
	Kim, Polyester-Based Chemical Toner with Low Level...pg.77
	Tsunemi, Toner Charge Control with Externally-Added...pg.81

	Design for Environmental Sustainability
	Sobotka, The Gap Between Environmental...pg.85
	Ng, Pilot-Scale Recycling of HP-Indigo Printed...pg.88
	Kariniemi, Evaluating Environmental Sustainability...pg.92
	Strecker, Environmental Life Cycle Assessment...pg.97
	Ord, Developing a Tool for Routine Carbon...pg.102
	Fischer, Advances in Deinking and Deinkability...pg.104
	Ueda, Attempts to Improve the Deinkability...pg.107
	Bhattacharyya, Effect of Surfactant Chemistry...pg.112
	Mittelstadt, High-Quality Deinked Pulps...pg.117

	Process Materials and Substrates
	Delaney, Inkjet Printing of Functional Ionogels...pg.121
	Novak, Direct Print of Metal Nanoparticle Inks...pg.124
	Novak, Printing Nanoparticle Copper Ink...pg.126
	Natsuki, Preparation of Silver Nanoparticles...pg.127
	Blom, Mask-Less Patterning Technology...pg.131

	Printed Electronics: Processes
	Hanel, Laser Scribing of ITO and Organic Solar...pg.135
	Buttner, Laser Printing of Conductive Silver...pg.139
	Shin, Self-Patterned Metal Electrodes...pg.143
	Pabst, Inkjet Printing and Argon Plasma Sintering...pg.146
	Martensson, Rethinking Jettable Fluids...pg.150

	Inkjet Printing: Materials
	Shakhnovich, Pigment Yellow 1 - a Viable...pg.156
	Nauka, X-Ray Photoelectron Spectroscopy...pg.159
	Kamei, Azo or Hydrazone Structure in Azo Pigments...pg.163
	Shibata, Four Crystal-Structures Derived from...pg.167
	Zhao, Directional Self-Cleaning Surface Design...pg.171
	Cernigliaro, Development of Ultra Clean...pg.174
	Sarma, Improving the Performance Properties...pg.178
	Tauber, Improved Dispersibility of Surface...pg.181
	Shibata, Characterization of Yellow Pyrazolyl...pg.185
	Fu, Preparation of Nanoscale Waterborne Disperse...pg.189
	Granados, Ink-Jet Printing for Ceramic...pg.194
	Madaras, Sensient's S.M.A.R.T. 4000 Technology...pg.198
	Fu, Preparation and Properties of Encapsulated...pg.202
	Chen, High Light Fastness Disazo Dyes...pg.206

	Toner-based Printing: Processes
	Habermann, Investigations in the Influence...pg.208
	Kawamoto, Doctor Process of Toner Layer...pg.213
	Kweon, Discrete Element Method Simulation...pg.216
	Lee, Dielectric Constant of Ink Layer on HP-Indigo...pg.221
	Karunanayak, Triboelectrification of Toner...pg.225
	Whitney, Toner Adhesion Measurement...pg.229
	Nakayama, Analysis of a Blade Cleaning System...pg.234
	Asami, The Horizontal Banding Image Related...pg.238

	Print and Image Quality
	Qiao, Registration Error Measurement...pg.243
	Bhurchandi, Optimization of Cartridge Life...pg.247
	Lundberg, Improved Print Quality by Surface...pg.251
	Rong, Print Quality Comparison Between Kodak...pg.256
	Ramesh, Print Noise Diagnoses through Correlation...pg.260
	Otsuhata, Experimental Study on the Optical...pg.263
	Eid, A Document Scanner Equalization Technique...pg.267
	Yang, Effect of Gloss and Colorant Mass on Color...pg.271
	Ha, The Robust Design of Subjective Quality...pg.275
	Corrall, Effect of Print Resolution in Single-Pass...pg.278

	Digital Fabrication Processes
	A-Alamry, Flow-Induced Polymer Degradation...pg.284
	Yan, Drop on Demand Inkjet Drop Formation...pg.288
	Soltman, Methodology for Inkjet Printing...pg.292
	Tada, Micro-Film Formation by Multi-Nozzle...pg.297
	Betton, The Effects of Corona Treatment on Impact...pg.301
	Li, Conductive Copper and Nickel Lines...pg.305
	Ohlund, The Importance of Surface Characteristics...pg.309
	O'Reilly, Aerosol Jet® Material Deposition...pg.314
	Reinhold, Inkjet Printing of Phase-Change...pg.319
	Chen, Inert Piezoelectric Inkjet Print Head...pg.323
	Buskirk, Production Digital Fabrication System...pg.324

	High Speed Ink Jet
	Drury, Approaches to High Speed Inkjet Printing...pg.332
	Abello, The Scalable Pipeline Architecture Behind...pg.336
	Mizes, High Speed Xerox Inkjet Technology...pg.340
	Halwawala, Imaging Considerations for Single-Pass...pg.344
	Ishikura, Improvement of Image Quality...pg.349

	Modeling of Printing and Related Processes
	Hoath, Improved Models for Drop-on-Demand...pg.353
	Heil, Parameter Analysis of Droplet Impact...pg.356
	Fang, Computer Simulation Research on Batik Crack...pg.361
	Ecer, Modeling of Mixing of Toners with DEM...pg.365
	Simske, Factors in a Security Printing & Imaging...pg.368
	Zeng, Lean Print Manufacturing: Operations...pg.372
	Lin, Content-Driven Neural Network Design...pg.376
	Kella, Model based Printer Linearization...pg.379
	Lin, Multi-Level Simulation of Digital PSPs...pg.382

	Image Permanence
	Salesin, Short-Term High Humidity Bleed...pg.386
	Miller, Fade Stability of Color Photographic...pg.390
	Wu, The Effects of Lamination on Image Quality...pg.395
	Lindstrom, A Comparison of Image Permanence...pg.400
	Cui, Light Fastness Comparison of Xerography...pg.404
	Comstock, Influence of Dry Time on Ozone...pg.408
	Comstock, Influence of Temperature in Xenon...pg.412
	Comstock, Impact of Light Exposure...pg.415
	Comstock, Improved Dark Storage Test Method...pg.420
	Hoarau, A Novel Sensor to Visually Track Fading...pg.423
	Comstock, Validity of Dark Storage Test Method...pg.426
	Comstock, Image Permanence Test Chamber...pg.430

	Color Science/Image Processing
	Ha, The Effects of Perceptual Based Image Gloss...pg.435
	Chen, Research on the Halftoning Method to Achieve...pg.439
	Li, Methods and Mechanisms of Expanding...pg.443
	Uematsu, A New Hypothesis and its Verification...pg.447
	Recker, A Distributed Low-Cost RIP for Digital...pg.451
	Qiao, Optimal Noise Management Method for a Robust...pg.455
	Nystrom, Microscopic Color Measurements...pg.459
	Zhang, Global Optimized Multiscale Tobacco Leaves...pg.463

	Fusing, Curing, and Drying
	Shaw, Smoothed-Particle Hydrodynamic Simulations...pg.466
	Eichhorn, Carbon Nanotube Filled Composite...pg.470
	Oko, Imbibition of Picoliter Water Droplets...pg.475
	Barton, The Mechanics of Geometric Stripping...pg.479
	Lavrykov, Thermal Performance of Copy Papers...pg.483

	Media for Digital Printing
	Chen, Study on the Process of Infiltration for Ink...pg.489
	Schaffer, Allessan® APT &mdash; A Versatile...pg.492
	Stoffel, Media Influence on Print Performance...pg.496
	Bhattacharyyya, Adhesion in LEP and its...pg.499
	Batz-Sohn, Speed of Ink Absorption on Modified...pg.503
	Gong, Application of Nano Pigments in Inkjet Paper...pg.507

	Electronic Paper and Paper-like Displays
	Yanaka, Integral Photography Using Color...pg.512
	Hasegawa, Influence of Dye Concentration...pg.516
	Kumara, Effects of Triboelectrical Charge...pg.520
	Kim, Nanopatterned Polythiophenes Films...pg.523
	Nakayama, Usability Evaluation of Paper/PC/e-Paper...pg.526
	Inoue, Consideration of Short-Term Memory...pg.529
	James, Dyed Polymeric Microparticle Colloid...pg.533

	2- and 3-D Functional Printing
	Hammerschmidt, Complete Digital Fabrication...pg.538
	Stanic, Permanence and Color Stability in 3D...pg.541
	Huson, The Digital Fabrication of Ceramics...pg.545
	Jones, Additive Manufacturing by...pg.549

	Digital Biofabrication
	McCallum, Rapid Deposition of Hydrogel Layers...pg.554
	Hayes, Fabrication of Biomedical Components...pg.558
	Umezu, Gelatin Patterning Utilizing...pg.561
	Tirella, PAM2 System: Engineering Complex Shaped...pg.564
	Guttler, Electro Photography ("Laser Printing")...pg.567
	Tirella, Importance of Cell-Substrate Impact...pg.571
	Rodriguez-Devora, Fabrication of Miniature Drug...pg.574
	Limem, Inkjet Printing of Self-Assembled Hydrogels...pg.578

	Hardware for Printing Inspection Authentication and Forensics
	Adams, High Resolution Imaging for Forensics...pg.582
	Hodgson, Technologies for Identity Document...pg.587
	Eick, Methods for Producing Covert Barcodes...pg.591
	Davidson, The Impact of Digital Print...pg.594

	Security and Forensic Printing
	Vans, Impact of Scrambling on Barcode Entropy...pg.597
	Ulichney, Encoding Information in Clustered-Dot...pg.602
	Hayward, Employing Botanical DNA to Forensically...pg.606
	Simske, Security On-Ramp for Variable Data...pg.612
	Herlaar, Searching for Discriminating Features...pg.616
	Metters, Using Printing Technologies...pg.621
	Aronoff, Determining Printer and Scanner...pg.626

	Printing Systems Engineering/Optimization
	Kipman, Automated Inkjet Print Head Sustainability...pg.632
	Whitney, Measurement of Diode to Diode Spacing...pg.635
	Seo, New Induction Heating Technology and System...pg.638
	Miyoshi, Optimization of Dies for the Magnetic...pg.642
	Boley, Print Mask Design for Maximum...pg.646

	Digital Packaging
	Heilmann, The Use of Inkjet in Packaging...pg.652
	Fleming, Development of In-Line Printing Press...pg.657

	Textile and Fabric Printing
	Ali, Direct Inkjet Single Sided Hydrophobic...pg.663
	Malandraki, Inkjet Printing of Fluorine-Free...pg.667
	Agrawal, Digitally Finished Cyclodextrin Based...pg.670
	Christie, Digital Inkjet Dyeing and Printing...pg.673
	Jaworski, Inkjet Printing on Textiles: Software...pg.676
	Ushiku, Fabric Coating and Printing Conjoined...pg.680
	Namwamba, Effect of Padding Parameters...pg.684
	Rybicki, Antibacterial Finishing of Flat Textiles...pg.688

	Thermal Printing
	Taniguchi, Development of New Multi-Purpose...pg.693
	Terao, Development of Power Saving Thermal...pg.697
	Sakamoto, Development of High Efficiency Thermal...pg.701
	Shima, Stability and Tinctorial Strength...pg.705
	Tian, Color Performance of Cotton...*

	Printed Electronics: Devices
	Hayes, Direct Write Opportunities in Printed...pg.709
	El Asaleh, Printed Electronics and E-paper...pg.710
	Bibelriether, Print the Printed Circuit Board...pg.715
	Marjanovic, Digital Fabrication of Oxide...pg.720
	Lim, Inkjet Printing Approach to Fabrication...pg.723
	Mager, On-Line Monitoring and Feedback Control...pg.726
	Pique, Printing of Electronic Nanoinks...pg.730
	Zipperer, Roll-to-Roll Printed Electronics...pg.734
	Kim, Printable Indium Oxide Thin-Film Transistor...pg.737
	Ren, Inkjet Technology for Large-Area OLED...pg.740
	Hecker, Roadmap for Organic and Printed...pg.745


	Author Index



