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Introduction of Technologies and Evaluation Methods Installed in bizhub i-SERIES
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Abstract

Konica Minolta has put the bizhub i-SERIES on the market
as a new A3/A4 color MFP product, and the bizhub i-SERIES is
loaded with many new technologies characterized by the
three keywords of simple, secure, and convenient.

The following technologies and evaluation method installed
in the bizhub i-SERIES will be describe in this paper.

1) Three Web technologies (Web browser, Web server, and
Web API) to enable control of the MFP display panel or
external connection only by loading HTML, CSS, and
Javascript

2) Technology for electronic skew detection and a correc-
tion technology that double the skew accuracy of a
scanned image compared to existing technology

3) High hardness surface layer photoreceptor technology
that achieves a 20% longer service life compared to
existing technology, and technology that accurately
predicts a unit service life, taking the usage environ-
ment and usage conditions into consideration

4) Energy saving technology that reduces the TEC value by
32% compared to existing technology through the
introduction of newly developed toner and a pad pres-
sure fixing system

5) Paper skew correction technology that uses paper rigid-
ity in order to reduce the size of the paper conveyance
path of the i-SERIES A4 machine

6) Evaluation method for quantitatively evaluating cus-
tomer operability that takes the encounter frequency
and impact as criteria, and results of adoption and
implementation of the evaluations method
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Combine MFP and IT services to help solve customer’s business problems and build long-term relationships.
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Fig. T An overview of the customer value proposition.
Workplace Hub, which was released last year, provides a hybrid
cloud-based and on-premises services, and the bizhub i-SERIES
was developed as a customer touchpoint for accommodating
diverse inputs and outputs.
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Fig. 2 Example of the widget on a home screen.
There are disposed applications in a tiling manner on the home
screen, and simple operations and status checks are possible with
the widget function. Animation is shown within red framed tiles,
and individual operations are possible. There are shown examples
of @ Cloud display/operation and @ MFP status display.
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Fig. 3 A schematic diagram of the system architecture.
By internally integrating the three components of Web browser
(Chromium), Web server (Node.js), and WebAPI, we have con-
structed a system that enables the MFP to be controlled by using
Web contents (HTML, CSS, and Javascript).
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Fig. 4 A performance comparison between Python and Node.js.
Because of its high performance and Web connectivity, we have
adopted Node.js as the Web server.
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Fig.5 A reflected light amount distribution in the border region
between a document and a background plate.
Because a “shade” is formed by the light from the scanner light
source being blocked by the document, there is a feature that the
light amount is monotonically decreased independently of the
color of the document. By means of an algorithm for detecting
this shade, it has become possible to detect border regions inde-
pendently of the document.
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Fig. 6 The skew angle calculation method.

The dots on the left side of the diagram represent the coordinates
of detected shade. The right side of the same diagram shows the
total sums of two types of errors (Error 1 and Error 2) that are gen-
erated between the two straight lines (y = x and y = -x) passing
through the detected shade coordinates. The skew amount can
be calculated from the area ratio between the total sums of the
errors.
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Fig.7 A result of the electronic skew angle detection and correction.
While the skew accuracy with a conventional means is 0.50% to
0.75% (represented by X in the figure), the accuracy of the elec-
tronic skew angle detection and correction is kept within the
accuracy target of 0.25% for all document sizes (represented by
the solid black dots in the figure).
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Fig. 8 A relationship between a photoreceptor film thickness and a
charging current.
The photoreceptor film thickness is a rate-limiting factor of the
service life of a drum unit. The relationship between the photore-
ceptor film thickness and the charging current is independent of
variation in the film thickness at the time of manufacturing the
photoreceptor and independent of the settings at the time of
attaching a cleaning blade, so that the service life of the drum
unit can be predicted by monitoring the charging current.
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Fig. 9 The pad pressurizing fusing unit.
By replacing a conventional roller pressurizing fusing unit with a
pad pressurizing fusing unit, it was possible to reduce the diame-
ters of a belt and a roller, and thermal insulation became possible,
thereby achieving 38% reduction in the heat capacity in the fus-
ing unit.
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g.10 A breakdown of the energy consumption reduction.
We have achieved reduction in the fusing energy consumption
(energy to melt toner and energy to heat the fusing unit) by approx-
imately 32% in the TEC value, which is the energy saving index
defined by the International Energy Star Program Version 3.0.
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Fig. 11 The structural components and the principle of correction of the

paper skew mechanism.

In conventional roller registration systems, a large space is nec-
essary in the paper conveyance path to allow paper to deflect. In
the gate registration system, the paper is rotated about the cen-
ter of the feed roller by means of rigidity of the paper, and there
is no need to provide a wide space for the paper transport path.
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Fig. 12 A comparison of the paper skew correction capability.
In the case where A4 size paper has an input skew of 1.5%, while
the roller registration system has a skew correction capability of
correcting the input skew to 0.5%, the gate registration system
has a skew correction capability of correcting the input skew to
0.3%.

AR TLI5% D ATMEE B3 H - 76, v—7—1L
AL FTRIZ05%DHIIERE I ZH L TV DITx L,
F—r L P2 MAHRTIZ0.3% DAIEREIZH L T35,
Fig. 13 1du—9—VL YA MARETS—F LY A MR
DRELFRMEZ L L 72 b DTH 2, T X b HHkFEH
TR 25 mm OffE/N %2 X - 7=,

F—hL YA HFAOFRAIC LD, FAKOMEE MR
TNFFERSTAE AL VDL ERFERL, oMok
DN Z 1o ) — R AARRIZ B THEBLL 72,

i-SERIES bizhub C4050i
Gate resistration method

Conventional model
Roller resistration method

Fig. 13 The paper transport path of the device.
The gate registration system has reduced the width of the paper

transport path by approximately 25 mm.
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Operability value map
Frequent G B3 A1 A2 A3
« Place the original
ngeral times a month c B2 B3 A1 A2
« Supply paper
Several times a year
« Replacing the toner bottle c B1 B2 B2 At
Rare c c B1 B2 B3
* Maintenance
Irregular [ Cc C B1 B2
Unexpected o3 o3 C Cc B1
Frequency Moderate | Serious Fatal
Desirable Minor « Abnormal « Difficult « Stain with
Impact image operation toner
A3:1 B3:0.7
Q:?T“: A2:09 B2:0.6 c:o41
9 A1:0.8 B1:0.5

Fig. 14 The operability value map.

The vertical axis of the operability value map represents “the fre-
quency of a customer encountering the case’, and the horizontal
axis represents “the degree of impact when the issue occurs’,
and an operability evaluation item that gives a larger effect on
the customer is assigned a higher weighting rank. The score
given through an operability evaluation is weighted by the
above weighting rank, so that it becomes possible to quantita-
tively determine the items that should be improved.
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Fig. 15 The result of evaluation comparison by using the operation
value map.
A Konica Minolta’s conventional model machine was compared
with a benchmark machine whose operability was highly evalu-
ated in the market, and it was found that the Konica Minolta’s
machine was apparently inferior in heavily weighted A ranks. In
development of the i-SERIES, the A-ranked items were preferen-
tially worked on, and 27% improvement has been made with
respect to the conventional machine, so that the evaluation
result higher than that of the benchmark machine was obtained.
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