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Abstract-The paper tries to understand the needs and wants of
“disabled people” regarding apparel items of clothing. The aim of
“clothing is to express” the style of an individual and to fulfil the needs
of the wearer’s security, functionality, and easement. In this paper,
the limitations that people with “limb disabilities” face during the
selection of any apparel of their choice because of medical restrictions
are presented here. The apparel is important as every need of the
wearer have to be satisfied in order to fulfil the human needs and
obtain the functionality of the garments. Here, the functional clothes
needs of the “disabled people” and with the use of 3D “virtual
scanning” for a new presentation of the clothing is further presented.
In order to gather data in reference to the research topic, secondary
research methodology has been used here. The data findings and
interpretation are also done following that manner. Also, the
conclusion and future recommendations have been provided in this

paper.
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Introduction

The paper attempted to give much light on the needs and limitations of people
having “limb disabilities” for the apparel selection. This research topic has much
significance as in addition to security, functionality, and easement, clothing has
an appreciative activity, the aim of which is to manifest the personal style of the
wearer and stash the disabilities of the human. Although, the fact is evident that
apparel cannot always bury the “physical disabilities” of a person that has more
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acute disabilities. This is the reason, clothing has to fulfil the needs of a “disabled
person” too and for enabling this, the research has been done to reflect on the
limitations and needs. In this paper, the review of literature for the selected topic
has been done thoroughly to have a more in-depth understanding of the areas of
limitation for “disabled people”. Along with that, the secondary research approach
is also used here to find more accurate and reliable data and to give
recommendations based on real-world conditions. Here, the data interpretation is
done in a descriptive manner.

Literature review
Functional clothing needs for “disabled people”

The functional needs impacting the design of the garment are the restricted
mobility of the wearer and the requirements for an eased apparel that does not
lead to more health issues, just as skin rashes, irritation, obstruction of blood
flow, and so on. The apparel for disabled individuals must give adjustable comfort
in sitting positions and enhance the overall standard of life (Braganca et al. 2018,
p. 24). It can be formulated for individuals from a physical and intellectual state
of mind, cultural and societal factors, and other external areas in reference to the
dynamics of the body. One of the issues that the users of wheelchair faces during
dressing have been investigated by various researchers in the past. The issues
identified by the past research are as follows:

Suffering in the upper limb at the time of dressing and undressing.
The withdrawal of clothes from dormant legs.

Lack of self-control

Ulceration that is introduced by the lower level of shifts; and
Injuries as a reason for traction belts and so on.

In order for the serviceability of clothing and apparel for people having disabilities
to be obtained, the following needs have to be fulfilled.

e Moisture absorptive.

e The application of elastic fabrics for the easement.

e The application of a smooth closure system such as zipper, hooks, buttons,
and spiral fastener (Naki¢ & Bogovi¢, 2019, p. 178).

e Easy to use clothing with a lower level of biostatic charging and

e The least level of body odour detention (organic fabrics with microbicidal
finishing).

The apparel designed for people having disabilities must fulfil the needs
mentioned below:

e Sleeves should be accepted to the back and shoulder, enabling more
freedom of shift at the time of pressing a wheelchair.

e Easement should be made sure, without having creases in fabrics made by
sitting for a longer time.
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e Trousers should be comfortable and not too tight nor too loose as they may
create obstruction in blood flow because of huge pressure (Graf et al. 2018,
p. 206).

e A loose trouser may create irritation in the skin on the back of the person
and in the hips because of the creases in the fabric.

e The trouser should further be high-waisted in the back as differentiated
from standard apparel and should not be hardened over the knees and
make needless creases.

e The pocket of the trousers should not be stitched on the back of the pants
and should be bigger than normal cuts.

o

Figure 1. Examples of apparel for Wheelchair users
(Source: Graf et al. 2018, p. 206)

3D “virtual scanning” for the basis of personalisation of clothing

The standards of body measurement contrast remarkably among people having
“physical disabilities” and non-disabled individuals. Thus, particular
requirements of designs should be fulfilled at the time of measuring the “disabled
person”. In case an individual being in a sitting “position is measured”, it is
significant for the seat surface to be flat and horizontal so that the upper legs are
situated horizontally and the scale is vertical (Beach et al. 2020, p. 260). Also, the
feet are situated flat in the horizontal area. The individual has to be barefoot. The
measurements of the body can be obtained manually or on a digitalised human
body. Relying on the used measurement approach contrasts in the volume of the
human body may range from 0.72 cm to 1.71 cm.

The contrasts may also rise in measurement and in “relation to the height and
length” of the human body. In order to take measurements of the body applying
the non-contact approach, digitalization with a “3D body Scan” is applied, with
outcomes in a point cloud of spatial coordinates of the body of a human. The
scanning automation can be categorized into various classes such as laser
scanning, passive scanning, visual body shaping, white light scan, silhouettes,
photogrammetry, and the application of other functional sensors (Ward et al.
2019, p. 1360). The key advantage of a non-contact approach applied for the
measurement of the body is that a short time is required for scanning which
diminishes the fatigue that happens at the time of maintaining a particular and
required posture throughout anthropometric measurements.
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Figure 2. 3D Point Measurement cloud of the Human body
(Source: Ward et al. 2019, p. 1360)

It is probable to gather all the data from the anthropometric, postural, and
adjustable viewpoint that is required for the initiation and outlining of apparel
accepted to the varied needs of particular areas of wearers. Provided that,
anthropometrics gives 2 systems of body measurement static or structural
alluding to body variations of an individual, and dynamics or practical (Maryanti
et al. 2020, p. 1920). It alludes to postural actors in relation to various shifts and
day to day tasks of all the above-mentioned areas that could be incorporated into
the basis of ““3D body Scan”ning”. Photonic scanners and machines that are
dependent on identifying a delineation from one or more than one images. It can
be made a structure with various points by applying laser beams or framed lights
are used to make an invariable structure of the individual body.

Virtual designing of garments for “disabled people”

The adjustable clothes can be formulated based on the measurements of the
digitalised human body. Featured “body parts”, such as the neck, chest, back,
scapula, shoulder, and lateral parts can be situated relying on the real body
image. It can work as a prerequisite for the virtual designing of garments. The
research implemented and the methods used have shown that the issue of
adaptive design for “disabled people” such as individuals having scoliosis can be
resolved with that approach (McAndrews & Brooks, 2020, p. 10). The outcomes
of the research thus can be used for mass production, enabling rapid
communication among wearers and designers. In that reference, the invariable
impact of textiles is critical for adaptive apparel for “disabled people”. A particular
method has to be taken at the time of designing the apparel for individuals having
disabilities. It may be because of contrasting physical deformities of a person that
can be used with limb “disabled person”s (McBee-Black, 2021). For this reason, a
class of Slovenian researchers had created the CASP approach in the past that
was applied to formulate the apparel adopted to 3D virtual dummies having
“physical disabilities” that have happened as an outcome of the disease.
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The matrix permits some of the points of the 3D scanning to be highlighted.
Furtherance is a class related to the normal surfaces in a long-term direction.
Apparel symmetry is always acceptable and a zero value indicates perfect
symmetry. Proportion mentions the size and span of the surface and is measured
as a ratio of the extent and width of the perceived surface (Pendo et al. 2020, p.
1). The whole procedure is dependent on the application of the “Grasshopper
Depictive Algorithm” which is an add-in applied with the RH utilisation. Through
this, the evaluation of a digitalised surface mathematics is based. With the
application of the 3D apparel design approach, garments can be formulated
directly.

With the application of a 3D apparel designing approach, the garments can be
formulated directly using a 3D imaginary body model, outcomes in 2D types
gathered by flattering the pre-existing areas. Adapting garments is drawn by
applying a CAD approach for designing the imaginary prototyping of apparel
(MEDICA, 2020). This permits the apparel fit examination and the changes of the
models of the imaginary body to standard models. Creating an imaginary body
structure by applying the 3Ds Max technology is dependent on combining the
female body scanning data along with a dynamic template. In order for the
vivacity to be wunderstood, the insinuated weights have to be shifted and
measured, permitting each body joint to be noticed and partly shifted between the
bare bones and the network to have a deformation of the integrated human body.

Methodology

In this part of the research article, the research approach, design, and the method
that has been used to collect the data and interpret them have been mentioned.
Here, the deductive type of research approach has been chosen by the researcher
since the methodologies of social science are mostly taken by the deductive
approach (Kusumaningrum, Sumarsono, & Gunawan, 2019, p. 624). This is done
by using the qualitative method of research in secondary data collection. The data
have been gathered by scrutinising various documents, journals, governmental
websites, and practices taken by organisations to fulfil the needs of “disabled
people” for clothing. Various journals have been used to reflect on the past
research that was implemented on similar topics. Moreover, apart from using the
“deductive research approach”, “positivism research philosophy” is further
selected in the current study since the approach of data collection is extremely
structured and has large samples.

Data findings and interpretation

After scrutinising the past relevant literature, it is observed that the methods of
simulation of apparel and garments show a significant tool for the designers of
clothing and textile. These methods offer various advantages, just like rapid and
basic transformations in the development of clothing (Fischer, Rice, & Mazzara,
2019, p. 6). The key advantage of the virtual paradigm is the probability of
designing apparel and directly noticing the adaptations of a silhouette to an
individual who is disabled physically. Computation of prototyping has a
remarkable prospect for manufacturing garments in a current-day manner. This
is because it enables a 3D pattern of apparel to be manufactured rapidly.
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Various research also indicates that the “3D body Scan”ner acts in a key role in
manufacturing transformative clothes for “disabled people”, as it permits body
weighing to be taken at the time of deciding the posture and setting of a body in a
sitting area (Vitali & Rizzi, 2018, p. 136). Additionally, point clouds manufactured
via the procedure of 3D scanning are applied to make an imaginary body, which
is assumed to be a standard practice in the practical paradigm of garments.
Various governmental publications gave evidence for the fact that the standard
network packages that were applied for the practical pattern of apparel could also
be utilised for a practical pattern of apparel for “disabled people” or individuals
having physical deformities.

A systematic method is required at the time of forming apparel for individuals in
wheelchairs. 3D scanning needs to be remodelled to an individual in the sitting
posture, specifically in case the person is incapable to sit in the absence of a sit
back (Balach et al. 2020, p. 132). At the time of creating a practice tacit body, a
personal method is needed, since the point cloud of the human body scanning
has to be processed with the application of a 3D picture processing design.
Contrarily, different research also mentioned that the algorithm applied for the
basic standing posture is not adequate or reliable for an automatic rearrangement
of a 3D body in the sitting posture.

It is because of the contrasting form of the body of individuals having disabilities
(Mangku & Yuliartini, 2021, p. 276). Different data show that the software
packages that are available for the garment design are utilised to sketch a
garment directly on a digitalised 3D body structure. It is probable to either sketch
and alters a cut to a 3D scan depending on a simulation, or to make apparel
directly on the digitised body by drawing out the tailored piece after the 3D
structuring. The position of the template is changed with the scanning
information. The measures of bones and body muscles are then modified to that
particular scan data.

Conclusion and Recommendation

From the discussions made in the paper, it can be concluded that irrespective of
the chosen approach of apparel designing, achieving fulfilling outcomes is
restricted by the contrasting body shape of a person. It can thus further be
concluded that this research has a great significance for the apparel industry to
create apparel that suits the needs of “disabled people”. “disabled people” admire
to give prominence to their individuality, as clothing that is appreciative and
pleasing reforms their physical appearance and permits them to relish the
subjectively healthy environment. The recommendations of this paper can go
along such as, there should be more understanding for the designers for
durability and comfort of the garments. Also, the consideration for “disabled
people” should be gathered first. This may help the designer to get an idea of the
features to be provided together with the garment. The appearance and service
factors of the garment have to be investigated more before making designs and
manufacturing.
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