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Abstract

In this work we propose a novel method for automatic gas meter reading from real world images. In a wide range of countries all over the world, the existing automatic
reading technology is not adopted, usually the reading is manually done on site, and a picture is taken through a mobile device as a proof.

Localization

The main characteristic
feature that most of the gas
meter counters have in
common is the red color of
the decimal digits. In this
work we exploit this feature
to locate the area of interest
within the image

Input image

iterative inflate of the white regions

To locate the area of interest in  Rotation
which seeking the digits, a
MultiLayer Perceptron (MLP)
was trained; the model
classifies each pixel of the
input image as belonging to
one of the decimal red digits or
not.

Dataset and Experiments

To train the MLP we used a dataset containing 7161
points belonging to the classes red area” and
”background”.

To evaluate the localization algorithm ve used a dataset
of 6000 images, randomly selected

MLP
95.00%

Segmentation
52.50%

Localization acc.

We select all the images in which the meter counter was
horizontal (angle equal to zero degrees). The set of
images obtained was manually rotated incrementally at
intervals of 45 degrees. The following graph shows the
meter reading accuracy while varying the rotation angle
(in degree).
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http://artelab.dicom.uninsubria.it/projects/demos/meter_pipeline/

Digit Recognition

* The first step transforms the cropped image into a
gray levels image

* Next, the MSER are computed. MSER algorithm is a
salient region detector used to find regions that
surround a gas meter digit.

* Before passing a MSER region to the classifier, the
same region is dilated by 1/6 and then it's squarified.

* Each square extracted is scaled to the N x N size,
and the HOG {feature is calculated on it.

Cropped Area

* Each identified
region must be
classified by an
appropriate
Support Vector MSER
Machine (SVM), = e
trained to
recognize and
classity each
region as belonging
to one of the
following classes
10, 1,2,3 ,4, 5, 6,
7, 8, 9, not a digit}
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This phase
produces a set of
regions classified
as containing a
digit.

Meter Reading

To be able to correctly read a digit we must group the
MSER regions and find the representative label of
each cluster.

MSER bounding box
classified as digits

Activation map

Bounding boxes of the
clusters found

- Fit line to eliminate
false positives

Digit hypotheses to
eliminate false negatives

Final reading
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Dataset used to train the SVM model containing 49836

training patterns and 24917 test patterns.

Q

HOG params SVM accuracy

cellSize  winSize train test
8x8 16x16 86.84 86.10%
8x8 32x32 99.97%  99.05%
8x8 48x48 99.97%  98.67%
8x8 64x64 99.97%  98.76%
4x4 16x16 99.97%  98.57%
4x4 32x32 99.97%  98.69%
4x4 48x48 99.97%  98.69%
4x4 64x64 99.97%  98.76%

Dataset and Experiments

Final da
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taset: 168958 natural images of size 640 % 480
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I'he final meter reading accuracy reached with the full
dataset, excluding the images used for training and using
the best parameter configuration, is equal to 67.5%.
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Some problematic images
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