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Automated Firmware Evaluation Using Image Recognition Technology
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Abstract

The Konica Minolta Software Laboratory has worked on
the development of MFP firmware simulators and on the
development of an automated firmware evaluation sys-
tem, both of which improve the efficiency of firmware
evaluation.

To help reduce the overall cost of firmware production, we
have developed technologies and systems that allow our
software development department and third-parties to con-
duct reproduction tests, repeat tests, and exhaustive tests
without a test operator.

In MFP firmware tests, the evaluation of image-related
functions, in which the image shown on a display is com-
pared with a printed target, has normally been performed by
a test operator. To accurately make this evaluative compari-
son, the test operator has to have pertinent knowledge and
experience. This human factor leads to a constraint on the
number of tests that can be conducted within a given time
and makes it difficult to carry out evaluations that cover all
the functions of MFP firmware.

We have developed a system that avoids this limitation.
This system and its technology allow the automated extrac-
tion and comparison of images with reference images, elimi-
nating the need for a test operator’s expertise. As a result,
reproduction tests, repeat tests, and exhaustive tests can
quickly and easily be conducted in the evaluation stage of a
product’s development.

This system utilizes image recognition technology to ex-
tract image data and to automate PC-print evaluation in con-
junction with a simulator. This image recognition technology
uses a basic image processing algorithm to evaluate target
images just as a person would. This technology works with a
PC-based MFP simulator to automate software evaluation
which closely mimics human evaluation.
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Fig. T Automated evaluation system with simulator. The simulator and the automated evaluation system are independent of each other, and evaluation

can be carried out on various products by using a corresponding simulator.
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Fig. 2 Example of input for imposition judgment. In imposition judg-
ment, input data are images prior to imposition, images after im-
position, and print setup information.
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Fig. 3 Example of imposition judgment procedure. Judgment is made
by comparing imposition positions, which are calculated from
corresponding points of images before and after imposition, with
target layout.
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Fig. 4 Examples of finisher configurations. Production print MFPs have
as many as 50 finisher configurations.
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Fig. 6 Examples of evaluation factors and levels described in CSV format,
allowing a functional combination rule to be defined.
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Fig. 7 Automatically generated test case. The system reads the auto-
matically generated test case line by line, and automatically car-
ries out set-up changes and printing output.
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Fig. 8 An example of automated evaluation results. Green and red lines
indicate OK and NG, respectively. For NG, detailed information is
presented.
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Fig. 9 Example of automated comparison results of image recognition.
In this example, areas in the red frames in “Print output image”are
detected as image defects.
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Fig. 10 Another example of automated comparison results by image
recognition. Here, as a result of imposition judgment, the red
rectangle indicates that the output layout is wrong when com-
pared to the layout in the green rectangle.
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1) OpenCV http://opencv.org/

2) http://jasst.jp/archives/jasstO5w/pdf/S4-2.pdf
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4) R.D.Kuhn et al. “Software Fault Interactions and Implications
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