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Abstract

Background/Aim

In June 2024, an article was published about a postural analysis system called
S.E.P.A.

The aim of this article is to describe the improvements made to S.E.P.A.,
suggested by its use and by the comparison with the professional who used
it, thus leading to the creation of the new S.E.P.A. Plus, thus realizing the
hope expressed in the article.

Materials and Methods

The main structure, the secondary structure and the main plate have been
completely renewed, as well as the supports for the laser levels and
webcams.

Results.

Very encouraging results have been obtained from the first uses, in terms of
greater stability, practicality and precision in laser levels positioning, as well
as a reduction in assembly/disassembly times.

Conclusions

The improvements made undoubtedly seem promising. However, its
systematic use is now necessary to verify its actual effectiveness.
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Infroduction:

In July 2024, an article was published in the literature relating to a new
postural analysis system, called S.E.P.A. [1]. A particularly significant
aspect of the article, which is recommended for a detailed and precise
description of the hardware, software and proposed method, is the
underlining of the need, as reported in the conclusions, for a systematic use
of S.E.P.A. and the comparison with the professionals who use it, in order to
highlight critical issues, confirm strengths and thus be able to improve the
system itself, an aspect that is even more relevant in the current context
where postural analysis has established itself in an important role not only in
the diagnostic and follow-up field, but also in the preventive one, although
this is still little practiced given a non-negligible lack of generally shared
standards, as can be inferred from some literature articles [2-8].

The aim of this work is, therefore, to present the changes made to the
S.E.P.A. system, dictated by its use, which led to the creation of its new
version, called S.Ep:A. Plus.

Methods

The main critical issues that S.E.P.A. has highlighted in its use, concern its
structural characteristics and the improvement actions have been
concentrated on these. In particular:
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On The Main Structure
As a consequence of the various and successive implementations
that led to the creation of S.E.P.A., the two main poles that
constitute the load-bearing structure of the system, had the
constituent segments no longer perfectly aligned, generating
translation problems of the laser levels and webcams.

Another critical aspect lay in the complexity of fixing between the
poles and the support plate, due to the need to keep the system as
stable as possible.

It was therefore decided to completely change both poles and
switch to a commercially available model, used to support laser
levels for internal construction sites, consisting of segments 600
mm long and 35 mm in diameter, joined together with threaded
5/8”-11 pivots and holes.

The 4 segments used for each pole were then fixed to the support
plate using two 5/8”-11 bolts 25 mm long, screwed into a specially
prepared threaded hole on the plate, with the interposition of a steel
washer with an external diameter of 42 mm. The bolts screwed into
the lower side of the plate thus protrude from its upper profile by
approximately 15 mm, allowing the poles to be screwed in via their
threaded hole at the lower end, as shown in the assembly and details
reported in Fig. 1 on the right.

-1

. Fig. 1: Overall and details of
‘ fixing the poles to the
support plate (on the right)
and the stabilizing foot (on
the left)

This type of fixing, which in itself constitutes an angular stability
system, allows the fixing bolts to be joined to the support plate and
the poles, creating an overall more stable structure as it does not
enable movements between the bolt and the plate as well as the
ones between the bolt and the pole, which could quickly result in
the appearance of backlash that would make the entire structure
unstable.

The poles were then connected at the top by a new specially
designed and made joint, derived from the previous existing joining
bracket, which will be described later, using thr two threaded
terminal pivots of the two poles, now blocked with 5/8”-11 nuts.
The support feet have also been completely upgraded, adopting a
model commercially available, which presents significant
improved characteristics:
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- larger support diameter (now 50 mm)

- larger diameter threaded pivot (now 8mm)

- greater length of the threaded pivot (now 50 mm)

- threaded pivot that can be angled with respect to the foot

as shown in the assembly and the details reported in Fig. 1 on the
left.

On The Support Structures of Laser Levels and Webcams
The change in the diameter of the poles of the main structure has
inevitably impacted the support brackets of the laser levels and
webcams, designed and built for poles with a diameter of 10 mm
less.

We therefore took inspiration from this data to make the supports
of the laser levels and webcams more efficient, using commercially
available products as shown in  Fig. 2 for the supports relating to
the laser levels and in Fig. 3 for the supports relating to the
webcams.

Fig. 2 : Laser levels support

It should be noted that both types of support are of the clamp type,
with assembly independent from that of the main structure and
therefore mountable/movable with the main structure already
assembled.

A further feature of the new supports lies in the possibility of
performing precision movements allowing for simple and precise
centering of the laser levels and rapid and easy positioning of the
webcams. In particular, it should be emphasized that this option is
now also available for the WF which has been removed from the
support plate and placed on the poles of the main structure.

The change in the main supporting structure has also affected the
secondary support structure relating to the WH and the LH.

First of all, the 500 mm vertical connecting segment that joined the
support arm of the WH and the LH to the main structure has been
eliminated, now replaced by the greater height of this (2.4 m
against the previous 2.0 m).
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The horizontal arm was also replaced, now using a segment of a
similar type to those of the main structure, 600 mm long and with In Fig. 5, the new horizontal arm is visible with WH and LH fixed
a diameter of 35 mm. via the new supports, while Fig. 6 shows the overall view of the
The supports of WH and LH were consequently adapted, using a new S.E.P.A.Plus.

new type identical to the one used for WF and shown in the
previous Fig. 3.

Fig. 5 : WH and LH support in frontal bottom view (on the left) and
lateral bottom view (on the right)

Fig. 3 : Webcam support

To allow a stable connection between the horizontal arm and the
main structure, a plexiglass joint was designed and created, as
earlier mentioned, which was permanently connected to the union
bracket of the two poles of the main structure previously existing,
as shown in Fig. 4.

Fig.4: connection joint between the horizontal arm and the main structure. Fig. 6 : S.E.P.A.Plus overall
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All the features of S.E.P.A. not analyzed in this article,

such as the software, the postural analysis protocol, the

scanner for acquiring the feet standing print and others,

have been directly integrated into S.E.P.A Plus without
modifications and are therefore available exactly as in
S.E.P.A. Therefore, refer to the aforementioned article for

their description [1] as they belong to S.E.P.A. Plus for all

intents and purposes.

Results

The first tests carried out with S.E.P.A.Plus have provided
encouraging results with a clear reduction in assembly/disassembly
times (approximately 50%), greater stability, greater simplicity and
flexibility in use and greater precision in the positioning of the laser
levels traces on the subject under examination.

Discussion

From the preliminary use of S.E.P.A.Plus, some advantages have
undoubtedly emerged, such as e.g.:

1. 1. The WF referred to the main structure poles
rather than to the plate, allows it to be positioned
with greater flexibility and drastically reduces
assembly difficulties with a reduction in relative
times

2. 2. The poles align perfectly, thus creating a
single lane with a length equal to the height of
S.E.P.A.Plus (2.4 m) for the unobstructed sliding
of the laser levels, the webcams and a possible
3D scanner for the ongoing experiments relating
to specific acquisitions for the objectification of
pelvic rotations on the axial plane (currently not
possible) that the Author is developing.

3. 3. The use of clamp-type brackets makes
assembly of the laser levels and the webcams
quicker and easier. It also allows the possibility
of precision adjustment in height and inclination,
an option previously unavailable and which has
proven to be very useful in positioning the track
on the subject under examination.

4. 4. The complete system is simpler and more
stable because WH and LH exploit the height of
the entire structure and no longer require the
additional extension that made the structure
more unbalanced

5. The stabilizing feet offer greater stability and
flexibility in compensating for imperfections in
any floor on which S.E.P.A. Plus may be
positioned.

However, even if limited and surmountable, disadvantages have
also emerged, such as e.g.:

1. the need now for a small ladder for complete assembly, since the
poles are 2.4 m high overall

2. the weight which always remains a non-negligible factor,
especially for travel on public transport and by a single operator
Conclusions

S.E..P.A.Plus seems to represent a good upgrade of S.E.P.A.,
decidedly significant and with interesting and promising features.
However, as for S.E.P.A., only its systematic use and the
comparison between the designer and the professionals who will
use S.E.P.A. Plus, will be able to provide feedback on the actual
achievement of the objectives that the improvements made had set
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themselves, as has happened previously, leading to the creation of
S.E.P.A. Plus.

Abbreviations

LH: laser level head

WF: webcam feet

WH: webcam head
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