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Abstract— There is a belief that good material will affect the
quality of the results, as well as the process of recognizing hand
gestures, The assessment of quality itself is very objective. On the
other hand, some research literature based on hand gesture
recognition is known to use standard data input in the form of
data input from the datasct, both for comparative purposes or
testing methods. The challenge is to see a general picture of hand
draw visuals in general the input dataset of the hand gesture
recognition system. This research tries to explore image quality
through feature extraction of image histograms to get a picture of
the range of values from image histograms. Image quality
classification based on the herarchy method is based on
histogram feature clusters. The feasibility of the built clusters is
then tested based on the silhouette index method. The number of
datasets used was 18 datasets from various dataset sources that
were used in hand gesture recognition research with a total of 13
thousand test data. Based on the results of the interview, it is
known that the three image clusters, namely C1, C2 and C3, do
not have a feasible relationship or in other words the images are
free.

Keywords—hand  gesture; dataset; feature of histo-profile;
herarchical clusterring; silloutte index

I, INTRODUCTION (HEADING I)

Hand gesture data input is the basic material processed in
hand gesture recognition research [2] [6]. Outside the camera
device, various hand gesture input data capture devices were
tried to be observed by researchers. Gloves [3], radar [7], infra
red [5], wifi [1] and audio [4] are devices whose potential has
been tried, but camera devices are more popular. The camera
requires several parameters to produce a good image,
including: sufficient light level, sufficient level of color
contrast between objects and background, sufficient image
resolution format, image transmission towards noise free
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storage. All real parameters that accompany the input of hand
gesture images are interesting things that researchers try to
raise hand gestures, including the real parameters related to
the visual quality of a hand gesture input image.

On the other hand, the use of input in the form of a hand
gesture image from a dataset provided by researchers is a
gesture image recognition that is general in nature and is quite
often done for the sake of testing or comparing the
performance of a method. When the hand gesture image
dataset is quite widely available, the next question that arises
is: what is the visual distribution of camera-based hand
gestures based on the dataset already available?

Histogram presentation as a way to see the image of the
actual image is a common thing to do especially by the image
processing agent. Through color histograms, even the
distribution of RGB values of pixels can be clearly identified
[6]. But this certainly can only be done if the number of
images that you want to observe is not so much, if the number
of images reaches thousands, it is necessary to formulate a
process to get a general picture of a large amount of data.

In this study, a six-step process was formulated to obtain a
picture of the distribution of hand gesture-based data input
models for camera devices through available datasets. The six
stages of the process are: dataset collection, histogram
profiling, histogram feature extraction, clustering and index
silhouettes. Through the stages of clustering it is expected to
be seen by the gesture image input groups that have been used
and through the index silhouette process it is expected to be
able to find the potential for gesture image input that is likely
to be further investigated.

The explanation in this article is arranged in 4 parts,
namely: the introductory part that raises a description of the




problem following the steps of the solution approach, the
method section that details the method at each stage of the
process, the testing section displays the results of the test and
the analysis section which shows the discussion of the test
results.

The contribution of this study is a description of the
distribution of hand gesture input models that have been
studied and the potential of hand gesture input models that are
rarely or even have not been studied.

II. DATASET HAND GESTURE

Hand gesture dataset is a collection of test data in the form
of hand gesture input data captured using a hand gesture data
capture device and has been adapted to the needs of the case to
be examined. Al-Shamayleh [12] in his systematic literature
study raised the explanation that the camera device is a
popular device used in capturing hand gesture input data
(77.2%), so in this study the dataset studied was a dataset
using a camera device. The acquisition results of the camera
device referred to here are in the form of RGB images.
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Fig. 1. Contoh dataset dar Cambridge-Hand Gesture database yang
dipergunakan oleh T-K. Kim [8]

There are enough public datasets available and they have
been used by researchers to test the performance of their
proposed methods. Several datasets that use the camera as a
hand gesture acquisition device are quite popular to use,
including the Cambridge-Hand Gesture dataset from
Cambridge University used by T-K. Kim [8], ASL
FingerSpelling Dataset from the University of Surrey’s Center
for Vision, Speech and Signal Processing used by Brandon
Garcia [10], GTI dataset from Universidad Politécnica de
Madrid used by Maqueda [11] and ASL Dataset dataset. from
IEEE Dataport used by Raimundo [14]

The availability of a hand gesture dataset is sufficient to
help researchers who wish to test or compare hand gesture
recognition methods. The challenge is to see a general picture
of hand draw visuals in general the input dataset of the hand
recognition system. Know the distribution of input models
from the dataset that have been used in such a way as to
predict the chance of hand gesture input models that do not yet
exist.

III. PROCES STAGES

A. Procesing Sieps

The process of analyzing the hand geture dataset involves
several stages of the process. Take the assumption that hand
shift input from the datasets is available, along with Figure 2.
is the flowchart of the process.
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Fig.2. Steps of prosessing sillouette validation

B. Feature Extraction of Histogram Profile

This process is one of the important processes in the
dataset sillouete analysis, which is to formulate a feature
extraction step to find the characteristic points of a hand
gesture image histogram. Feature extraction is done by
building a group of intensity ranges on the histogram into
several blocks of intensity range. Furthermore, based on this
block profile its value is obtained.

Furthermore, considering that the intensity of color or tone
is an important factor in the presentation of the image, the
division of profile blocks is decided based on 5 tone areas,
namely: dark, light dark, middle tone, bright light, bright.

f T
' light light
dark I dark | middle bright | bright
|
]
|
| i
|
|
| iRl
B
o IbI ] level intensity 1 tot

Fig. 3. Block profile for feature extraction proces.

Below is an explanation of Fig.l and its characteristic
extraction formula.

= UTM, ior: total intensity (1)
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C. Agglomerative Herarchical Clusterring

The formation of clusters by the Agglomerative
Hierarchical Clusterring (AHC) method was chosen taking
into account the size of the unknown group. Here are the
computing steps from AHC:

1) Calculate the distance matrix between data




2) Combine the two closest groups based on the specified
proximity parameters

3) Update the distance matrix between data to represent
the closeness between the new group and the
remaining groups

4) Repeat steps 2 and 3 until only one group is left

Calculation of the distance matrix in this study was carried
out using the Manhattan method through computation shown
in formula 5.

Dm = EiLq|b — ail (5)

Furthermore, considering that the image histogram profile
blocks are formed sequentially and are contiguous with one
another it is decided that the cluster approach is tested using
the average linked method. The computation is shown in
formula 6 below.

dy, = average{d,,},Dy, €D (6)

D. Silhouette Coeffisient as Cluster Validation

Silhouette Index (SI) is used to validate a data, a single
cluster, or even an entire cluster. This method is widely used
to validate clusters that combine cohesion and separation
values [4]. The range of SI values is -1 to +1. SI values close
to 1 indicate that the data is not exactly in the cluster. SI is 0
or close to 0, so the data position is at the border of two
clusters.
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Where, ai is the average distance of the i-th data to all
other data in one cluster; bi is the result of the average
distance of the i-th data to all data from other clusters, then the
smallest data is taken; d (xij, xrj) is the distance of the i-th
data with the r-th data in one j cluster, while mj is the amount
of data in the j-cluster; k is the number of clusters; STij is the

Silhouette Index formula; SIj is SI for each cluster; ST is a
global SL.

The following is a measure of silhouette values according
to Kaufman and Rousseeuw [13]. Silhouette coefficient (SC)
value:

a. 0.7 < SC == 1, strong structure
b. 0.5 < SC <= (.7, medium structure
c. 0.25 < SC == 0.5, weak structure

d. SC ==0.25, no structure

IV. RESULTS AND DISCUSSION

This study uses test data from public datasets as many as 5
sources of the hand gesture dataset (Table L) with total test
data of 13603 test data from various public datasets.

TABLE L LIST OF DATASET INPUT

No. Dataset Name ?lum

| | input
1. Cambridge Hand Gesture 1080
2 Hand Gesture GTI 4618
3 Kaggle Hand Gesture 1699
4. Sign Language MNIST 1750
5. Quan Yuan Hand Gesture (part 1,2 and 3) 4456

After the testing phase is carried out, it is obtained a
cluster group where each cluster gives an approximate picture
of the wvisual status of his hand gestures. Based on the
dendogram shown in Figure 4, it is known that the test results
show a visual status grouping of hand gestures into 3 clusters.

Then the level of relationship between clusters is tested using
the sillouette index method to find the coefficient values that
indicate the level of relationships between clusters. The more
the coefficient value approaches 1, the greater the relationship
between the clusters and this shows that the input of gesture
image data in the cluster is quite often used for research data.
Conversely the lower the coefficient value, the more it shows
a strong dichotomy or a high level of cluster tolerance.




Fig. 4. Example of a figure caption. (figure caption)

TABLE IL HASIL SILLOUTTE INDEX

SI
Clustter

SI Global ‘ 046 ‘

031

‘ 0.53 ‘ 04.6

Based on the size of SI values according to Kaufman and
Rousseeuw, in Table IT and SI column clusters, it can be said
that the first cluster of 0.53 (C1) is ncluded in the medium
structure, while the second cluster (C2) of 0.46 is included in
the weak structure, and the third cluster (C3) ) equal to 0.31
included in the weak structure. A global SI value of 0.43 is
also included in the weak structure.

V. CONCLUSION

Considering the results of the sillouette index which are in
a weak structural state, it can be concluded temporarily that
the three image clusters namely Cl, C2 and C3 have no
connection or in other words the image is free. This is possible
because the feature extraction process is not strong enough so
that the result of feature extraction has not shown a picture of
an input pattern.

Based on the above it is planned in the next study to make
changes to the feature extraction method while trying to make
comparisons with other cluster methods such as K-Mean.
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