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Abstract

The identification of blind pocket and island features in modern computer-aided design (CAD) and in the
manufacturing of 3D CAD models is crucial. It ensures the accuracy and efficiency in the computer numerical control
(CNC) machining process. These features often pose challenges for automated detection. This study proposes an
automated method for detecting blind pockets and islands in Standard for the Exchange of Product Model Data (STEP)
AP242 files using a depth-based approach. The methodology involves analysing geometric information from the STEP
file, arranging regions by depth (Z-values) and recognising between blind pocket and island features. The approach uses
a series of geometric algorithms to detect edges, vertices and surfaces, followed by the identification of areas with different
depths. Three case studies were employed to demonstrate the method’s ability and effectiveness in accurately detecting
features. Results show that a feature recognition success rate of 100% was achieved for the case studies, implying that
the developed method for blind pocket and island detection is effective and reliable.
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transmission [1], [2]. A CNC machine is used to
machine workpieces made of various materials,
including metals and nonmetals, through the
movements of the CNC apparatus [3]-[5]. Previous
scholars have investigated the utilisation of a STEP
file as a primary data source. Their emphasis lies in

1. Introduction

Feature recognition is a fundamental process in
identifying attributes in Standard for the Exchange
of Product Model Data (STEP) files. These files are
widely used for generating the G-code for computer

numerical control (CNC) machining because they
provide standardised platforms for data exchange
between computer-aided design (CAD), computer-
aided manufacturing (CAM) and CNC systems.
The files eventually help minimise data loss during

This is an open access article under the CC BY license.

applying the STEP file to their enquiry related to
straight lines, curves and profiles. A straight line
represents the movement of toolpaths in a linear
fashion. By contrast, a curve signifies the
movement of toolpaths in a curvilinear manner,
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either to the right or to the left. The profile indicates
the integration of the line and curve [6]-[9]. All
these investigations focused on the Cartesian
coordinate system, which facilitates the generation
of lines, curves and profiles. In another study,
researchers employed a STEP AP242 file,
concentrating on rectangular blind pockets [10].
The STEP file served as the input, blind pockets and
islands were identified through a geometric
identification method and multidepth analysis was
utilised for blind pocket and island evaluation.

STEP AP242 represents a  significant
advancement over other STEP application
protocols. AP203 and AP214 are the closest
examples. AP203 supports basic geometries and
configuration data, whilst AP214 extends the
capabilities to include automotive-specific design
information. Both protocols, however, are limited
in their ability to provide comprehensive semantic
representation of manufacturing intent [11]. STEP
AP242 integrates geometry, topology [12] and
product manufacturing information (PMI) into a
unified and semantically enriched data structure
[13]. This integration enables a more reliable
interpretation of feature boundaries, depth
relationships and surface hierarchies, which are
essential for automated feature recognition.
Consequently, STEP AP242 is particularly well
suited for feature-based reasoning and serves as a
robust input format for the proposed blind pocket
and island recognition methodology.

1.1 Structure of STEP File

Another name for STEP is ISO 10303, which is

the standard for design and manufacturing

applications [14]. STEP files were introduced to
standardise the exchange of technical specification
data in machining applications [15]. They also
facilitate lossless data transfer between different
CAD systems, such as Autodesk Inventor,
SolidWorks and other compatible software
platforms [16]. All these software platforms can be
used to produce and read the shared STEP file and
reproduce it in each software. The ability to
accurately share and utilise STEP files enhances the
overall efficiency of the design and manufacturing
processes, enabling optimal collaboration amongst
engineers and designers [17]. On the contrary, the
lack of a standardised STEP file can contribute to
increased machining time, machining errors and
costs [18]. The generated G-code is executed by the
CNC machine to control the tool movement along
the predefined toolpath [19], [20].

The STEP file data structure in Figure 1 for a
CNC milling machine contains a
CLOSED SHELL entity. It represents the closed
surfaces formed by a set of interconnected
boundaries arranged by Cartesian points [21].
CLOSED _SHELL is essential for describing the
solid geometry of a workpiece in a STEP file
through a series of Cartesian points [22], [23].
These Cartesian points provide the geometric data
required for defining the dimensions, boundaries
and topology of the workpiece. Blind pockets and
islands can be identified and extracted by analysing
these geometric data manufacturing features.
Therefore, STEP files formed the basis of the
feature recognition process investigated in this
study. Three case studies involving workpieces
with different features were adopted.
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Fig. 1. STEP file data structure
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2. Methodology
2.1. Data Acquisition

The STEP AP242 files used in this study were
obtained from SolidWorks CAD software. After the
design was finalised, the files were saved in STEP
AP242 format, which contained the geometric data
necessary for identifying blind pockets and islands.
Three case studies were developed in this research:
Case Study 1, Case Study 2 and Case Study 3. All
case studies used the same workpiece dimension
with a length and width of 100 mm and a thickness
of 24 mm. Each case study consisted of one island
and one blind pocket in a single workpiece.

Fig. 2. Case Study 1: same size, centred location,
island pocket

Figure 2 shows the first case study. The
workpiece was designed with an island and a blind
pocket. The island and pocket measured 80 mm in
length and 40 mm in width. Both had a height of 9
mm, with each corner featuring a radius of 15 mm.
The centre of the island was located 75 mm along
the Y-axis and 50 mm along the X-axis. The centre
of the pocket was positioned 25 mm in the Y-axis
and 50 mm in the X-axis.

Fig. 3. Case Study 2: different sizes, centred location,
island pocket

Figure 3 illustrates the second case study. The
overall  workpiece  dimensions  remained
unchanged. However, variations were introduced in
the size and position of the features. The island
features had the same dimensions as in the first case
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study: 80 mm in length, 40 mm in width and 9 mm
in height, with a corner radius of 15 mm. However,
in this case, the centre of the island was positioned
25 mm from the Y-axis and 50 mm from the X-axis
of the workpiece. The blind pocket in this case was
smaller than that in the first case, measuring 50 mm
in length, 40 mm in width, 9 mm in depth and 15
mm in corner radius. The centre of the blind pocket
was located 75 mm from the Y-axis and 50 mm
from the X-axis of the workpiece. This positioning
was crucial for evaluating how the recognition
method handles features of different sizes in the
workpiece.

Fig. 4. Case Study 3: same size, different locations,
island pocket

Figure 4 shows the third case study. This study
explored the capabilities of the recognition method
by incorporating smaller island and blind pocket.
The island feature had dimensions of 50 mm in
length, 40 mm in width and 9 mm in height, with a
corner radius of 15 mm. The centre of the island
was located at 75 mm on the X-axis and 25 mm on
the Y-axis. The blind pocket had the following
measurements: a length of 50 mm, a width of 40
mm, a depth of 9 mm and a corner radius of 5 mm.
The centre of the blind pocket was positioned at 25
mm on the X-axis and 75 mm on the Y-axis. This
configuration presented a challenging case for
feature recognition given the relatively small
feature size and closeness to the workpiece edge.
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2.2. Feature Recognition Method

. Save As STEPAP242 t . .
User e CAD e SueAsSTEPAR I DPTFHII][O The mep  Depth Analysis =y PLANE [dentification
Format System
Tableof Rcogniton Blind Pockelan@ = DinSonge | VERTEX PQ]NT EDGE LQOP ADVANC E. FACE
Island Identification Analysis Calculation Extraction
Fig. 5. Feature recognition method
Figure 5 shows the steps for recognising blind and saved as STEP AP242. When this step was
pocket and island features used in this research. complete, STEP file generation began. The process
Firstly, a 3D CAD model was built in SolidWorks of producing a STEP file is depicted in Figure 6.
CAD file/ Save as STEP AP STEP AP242
DESIGN 242 FILE FILE

Fig. 6. STEP file production

The STEP file data were then entered into the
system and stored in the database. The next step
was depth analysis, followed by the identification
of the PLANE. Subsequently, the
ADVANCE FACE extraction process was
performed and the EDGE _LOOP was calculated.
The VERTEX POINT analysis was conducted
afterwards. Once all data were collected, they were
stored for further processing. Finally, the blind
pocket and island were recognised, leading to the
creation of the ‘Table of recognition’ in Table 1.

2.3. Depth Analysis

Firstly, the Z-axis value from the Cartesian point
of the STEP file was determined to find the object
depth. Next, the minimum and maximum Z-axis
values, which were -24 and 0, respectively, from
the STEP file were excluded. Meanwhile, the
remaining Z-axis values, which were —9 and —18,
were taken into consideration to determine the
depth of the objects. Then, the values were input
into the array database, where they could be
retrieved. Finally, the unique values for the blind
pocket and island features were extracted. The blind
pocket and island were determined using the table
of recognition.

2.4. Advanced Face Extraction

The ADVANCED FACE was determined
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using the values obtained from the PLANE. Figure
7 illustrates the flowchart for obtaining the
ADVANCE FACE value.

Retrieve CARTESIAN_POINT data
|}
Find AXIS 2 PLACEMENT data

Find PLANE data

|
Get ADVANCE_FACE data

]
Store ADVANCE  FACE data in
array

Fig. 7. ADVANCE_FACE extraction flowchart

Case Study 1 indicated that the #value for plane
#0651 was defined as PLANE (", #650). The
advanced face was found using #651, resulting in
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#688 = ADVANCED _FACE (", (#671, #0677,
#687), #651, .T.). The values in the brackets
represented the face bounds and were stored
accordingly.

Next, Case Study 2 showed that the #value for
plane #343 was PLANE (", #342). The advanced
face was identified using #343, resulting in #472 =
ADVANCED_FACE (", (#403, #428,#471), #343,
.T.). Then, the values in the brackets were stored.

Finally, in Case Study 3, the #value for plane
#467 was PLANE (", #466). The advanced face was
found using #466, leading to #564 =
ADVANCED_FACE (", (#509, #520, #563), #467,
.T.). The values in the brackets were also stored.

2.5. Edge Loop Calculation

The edge loop calculation determined the
number of data points within edge loops, selecting
the loop with the highest count for further analysis.
The flowchart is shown in Figure 8.

Retrieve ADVANCE_FACE data
|
Find associate boundaries

i
Identify EDGE LOOP

}

Get number of datain EDGE_LOOP || T™Tqeify the highest value count of
T EDGE LOOP

Fig. 8. Edge loop calculation flowchart

No

Al
ADVANCE
FACE
analysed 1

Store data in array —

In Case Study 1, the advanced face was
represented as #688 = ADVANCED FACE (",
(#671, #677, #687), #651, T.), indicating three
values: #671, #677 and #687. The analysis began
with #671, whose face boundary was #671 =
FACE BOUND (", #670, .T.), linking it to
boundary #670. With #670, the edge loop was
identified as #670 = EDGE_LOOP (", (#652, #653,
#654, #660, #6061, #662, #663, #669)).

In Case Study 2, the advanced face was
represented as #472 = ADVANCED FACE(",
(#403, #428, #471), #343, .T.), containing values
#403, #428 and #471. The analysis started with
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#403, whose face boundary was #403 =
FACE BOUND (", #402, .T.), linking it to
boundary #402. The corresponding edge loop was
identified as #402 = EDGE_LOOP (", (#344, #352,
#361, #369, #378, #386, #395, #401).

In Case Study 3, the advanced face was
represented as #564 = ADVANCED FACE (",
(#509, #520, #563), #467, .T.), containing values
#509, #520 and #563. The analysis began with
#563, whose face boundary was #563 =
FACE BOUND (", #562, .T.), linking it to
boundary #562. The edge loop was identified as
#562 = EDGE_LOOP (", (#528, #535, #536, #537,
#545, #554, #560, #561)). All data contained within
the edge loop bracket will undergo further analysis.

2.6. Vertex Point Analysis

The edge curves consisted of three data points:
two representing vertex points and one defining
either a circle or a line. The vertex point values
were used to retrieve the corresponding Cartesian
point values. If the edge curve represented a circle,
AXIS2 PLACEMENT 3D was utilised to
determine the Cartesian points. For lines, the first
value corresponded to the Cartesian point, whilst
the second value indicated the vector direction.

Firstly, vertex point analysis was performed, in
which VERTEX POINTS were recognised and
analysed to know the importance of their roles in
the geometric structure. Secondly,
ORIENTED EDGES were located, followed by
finding the EDGE_CURVES generated by the
edges. Whether any EDGE_CURVES represent a
CIRCLE or LINE was determined. If an edge was
identified as a circle, its radius was analysed
together with the associated
AXIS2 PLACEMENT 3D to determine the 3D
orientation of the geometry. Otherwise, the edge
was classified as a line. The Cartesian points were
then located and stored in an array. The process
concluded with a clear set of data points for the next
phase of analysis stages.

For Case Study 1, the analysis began with edge
loop #670, defined as #670 = EDGE LOOP (",
(#0652, #653, #654, #660, #6061, #662, #663, #669)).
This loop included multiple oriented edges: #652,
#0653, #654, #660, #661, #662, #663 and #669.
Oriented edge #652 was linked to edge curve #3138,
connecting vertices #310, #312 and #317. Vertex
#310 corresponded to Cartesian point #309 at (90.,
30., =9 .) and #312 corresponded to #311 at (75.,
45.,-9.). Edge curve #317 represented a circle with
a radius of 15, defined by #316, an
AXIS2 PLACEMENT 3D at Cartesian point #313
(75., 30., =9 .). The orientation of this circle was
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defined by the axis placement, outlining a curved
section within the edge loop.

Next, oriented edge #653 was associated with
edge curve #451, connecting vertices #354, #310
and #450. Vertex #354 corresponded to Cartesian
point #353 at (90., 20., =9 .), whilst #310
corresponded to #309 (90., 30., —9 .). Edge curve
#450 was a straight line defined by points #447 and
#449, with #447 located at (90, 20, —9).

For Case Study 2, the analysis started with edge
loop #402, defined as #402 = EDGE_LOOP(",
(#344,#352,#361, #369, #378, #386, #395, #401)).
This loop consisted of multiple oriented edges:
#344, #352, #361, #369, #378, #386, #395 and
#401. Oriented edge #344 was associated with edge
curve #41, connecting vertices #33, #35 and #40.
Vertex #33 corresponded to Cartesian point #32 at
(75., 30., =9 .) and #35 corresponded to point #34
at (60., 45., -9 .). Edge curve #40 was a circle with
a radius of 15, defined by #39, which represented
an AXIS2 PLACEMENT 3D at #36, located at
(60., 30., -9 .). Next, oriented edge #352 was
associated with edge curve #351, connecting
vertices #346, #33 and #350. Vertex #346
corresponded to Cartesian point #345 at (75., 20.,
=9 .), whilst #33 corresponded to #32 at (75., 30.,
=9 .). Edge curve #350 was a straight line defined
by points #347 and #349, with #347 located at (75.,
20.,-9 ).

Finally, in Case Study 3, the analysis began with
edge loop #562. This edge loop consisted of several
oriented edges: #528, #535, #536, #537, #545,
#554, #560 and #561. In particular, oriented edge
#528 was linked to edge curve #527, which
connected vertices #522, #438 and #526. Vertex
#522 corresponded to Cartesian point #521 at (55.,
70., =9 .) and vertex #438 corresponded to #437,
located at (55., 80., =9 .). Edge curve #526 was a
line defined by points #523 and #525, with #523
located at (55., 70., =9 .). Next, oriented edge #535
was associated with edge curve #534, which
connected vertices #321, #522 and #533. Vertex
#321 corresponded to Cartesian point #320 at (40.,
55.,-9.), whilst vertex #522 corresponded to #521
at (55., 70., =9 .). Edge curve #533 represented a
circle, with #532 being AXIS2 PLACEMENT 3D
defined by points #529, #530 and #531. Cartesian
point #529 was located at an X-axis value of 40, a
Y-axis value of 70 and a Z-axis value of =9 , setting
the orientation of the circle within the 3D space.

This analysis captured linear and circular
parameters from the STEP file, using Cartesian
points and axis placements to determine the
geometric structure and ensure a comprehensive
understanding of the edge loop’s configuration and
its relationships. The process was repeated until all
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#values were analysed.
2.7. Data Storage

Data storage refers to storing data collected
using other processes for future purposes. In this
case, the raw data collected from the STEP file were
saved in tables in the MySQL database. The
required data were retrieved from the database for
use in the process. The extracted geometric data and
processing results were organised into arrays to
facilitate efficient access during subsequent
analysis. Cartesian coordinates were stored within
these data structures for feature identification and
evaluation. This procedure was performed for all
other data related to the advanced face. Various
arrays were utilised to ensure proper data storage.

2.8. Blind Pocket and Island Identification

An identification process was conducted to
determine the type of feature in each model,
whether a blind pocket or an island, to validate the
case studies. The flowchart for the identification
process is shown in Figure 9.

o . Find other data from edge loop
Recognize island and blind until cartesian point
pocket

‘ l

Get the value of the Z-axis .

> Find CARTESIAN_POINT

¥

Find VERTEX _POINT

¥

Find EDGE_CURVE

¥

Find ORIENTED_EDGE

¥

Find EDGE_LOOP

If Z-axis value
current = £
axis value
previous

‘ Objectis Objectis

ISLAND

Store number of #value

IF number
EDGE_LOOP
CURRENT=
number

previous
GE_LOI

NO

Fig. 9. Blind pocket and island identification

flowchart
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Following the data collection process, a
Cartesian point was selected from the database on
the basis of its X and Y coordinate values. The
system then scanned the database and retrieved the
related vertex point, edge curve, oriented edge and
edge loop information. The number of entities
within the edge loop was subsequently determined.
If the identified edge loop data matched to the
previously selected edge loop, that edge loop was
retained for further analysis. Afterwards, the Z-axis
value of the selected edge loop was evaluated and
compared with the reference value. If it was higher
than the previous value, it represented an island
feature; by contrast, a lower Z-axis value showed a
blind pocket feature.

3. Results

Table 1 presents the recognition result used to
validate the method for identifying blind pocket and
island features in a STEP file on the basis of Z-axis
value comparisons. The results were structured in
accordance with the case studies, with each case
study containing several groups distinguished by

the respective Z-coordinates. For example, Case
Study 1 contained Group 1 (Z=-9), Group 2 (Z =
=9), Group 3 (Z =0) and Group 4 (Z =—18). In this
regard, classifications included labels such as
‘Plane (blind Pocket)’, ‘Plane (Island)’, ‘Island’ or
‘blind Pocket’. This result provided opportunities to
evaluate how this approach recognises zones within
3D CAD models.

The results indicated that a Z-axis value of —9
acted as the reference plane between blind pocket
and island features. Regions with Z-axis greater
than —9 , such as Z = 0, were identified as islands,
whereas regions with Z-axis lower than —9 , such as
Z =—18, were identified as blind pockets.

A consistent classification pattern was observed
in all three case studies, indicating the reliability of
this approach in geometric feature recognition in
CAD models. No inconsistencies were found in the
labels across coordinate values. In each of the tests,
the island and blind pocket were identified
accurately. These findings further support the
effectiveness of the recognition depicted in Figure
9 for distinguishing between blind pocket and
island features within STEP-based CAD models.

Group2: Z=-9

Group3:Z2=0

Group 4: Z=-18

#286: (90., 70., —9.)
#174: (75., 55.,-9.)
#166: (25., 55.,-9.)
#214: (10., 70., -9.)
#206: (10., 80., =9.)
#254: (25.,95.,-9.)
#246: (75.,95.,-9.)
#502: (90., 80., =9.)

#236: (75.,95., 0.)
#238: (25.,95.,0.)
#196: (10., 80., 0.)
#198: (10., 70., 0.)
#156: (25.,55.,0.)
#154: (75.,55.,0.)
#276: (90., 70., 0.)
#493: (90., 80., 0.)

#320: (75., 45., —18.)
#567: (25.,45.,—18.)
#559: (10., 30., —18.)
#412: (10., 20., —18.)
#404: (25., 5., —18.)

#370: (75., 5., —18.)

#362: (90., 20., —18.)
#328: (90., 30., —18.)

Plane (Island)

Island

Pocket

#124: (90., 70., 9.)
#163: (75., 55.,-9.)
#206: (25., 55.,-9.)
#198: (10., 70., 9.)
#438: (10., 80., —9.)
#446: (25.,95.,9.)
#455: (75.,95.,-9.)
#132: (90., 80., —9.)

#295: (75.,95.,0.)
#304: (25.,95.,0.)
#312: (10., 80., 0.)
#187: (10.,70., 0.)
#189: (25., 55.,0.)
#154: (75.,55.,0.)
#114: (90., 70., 0.)
#116: (90., 80., 0.)

#43: (60., 45., —18.)
#230: (40., 45., —18.)
#238: (25., 30., —18.)
#247: (25.,20., —18.)
#255: (40., 5., —18.)
#264: (60., 5., —18.)
#272: (75., 20., —18.)
#51: (75.,30., —18.)

Plane (Island)

Island

Pocket

#468: (95., 30., —9.)
#344: (95.,20.,-9.)
#342: (80., 5., -9.)

#484: (60., 5., -9.)

#142: (45.,20., -9.)
#140: (45., 30., 9.)
#407: (60., 45., -9.)
#405: (80., 45., —9.)

#76: (40.,95.,0.)
#85: (20., 95.,0.)
#93: (5., 80., 0.)
#32: (5.,70.,0.)
#34: (20.,55.,0.)
#109: (40., 55.,0.)
#117: (55., 70.,0.)
#74: (55., 80.,0.)

#253: (80., 45., —18.)
#262: (60., 45.,—18.)
#158: (45., 30., —18.)
#150: (45., 20., —18.)
#278: (60., 5., —18.)

#287: (80., 5., —18.)

#295: (95., 20., —18.)
#251: (95., 30., —18.)

Table 1,
Table of recognition
Case study Result  Group1l: Z=-9
1 #309: (90., 30.,-9.)
#353:(90., 20., -9.)
#351:(75.,5.,-9.)
#395:(25.,5.,-9)
#393: (10., 20., -9.)
#550: (10., 30., -9.)
#548: (25.,45.,-9))
#311:(75.,45.,-9)
Result  Plane (Pocket)
2 #32:(75.,30.,-9.)
#345:(75.,20.,-9.)
#353:(60.,5.,-9.)
#362: (40.,5.,-9.)
#370: (25., 20., -9.)
#379: (25.,30.,-9.)
#387: (40.,45.,-9.)
#34: (60.,45.,-9.)
Result Plane (Pocket)
3 #521:(55.,70.,-9.)
#320: (40., 55.,-9))
#51:(20.,55.,-9.)
#43: (5.,70.,-9.)
#538: (5., 80.,-9.)
#546: (20., 95., -9.)
#445: (40.,95., -9.)
#437: (55.,80.,-9)
Result Plane (Pocket)

Plane (Island)

Island

Pocket

95
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As shown in Table 2, no variation was observed
in the samples of ADVANCE_FACE or reference
#739 for CLOSED SHELL i across all case studies
presented.

Although all three case studies shared the same
value for ADVANCE _FACE (24), the values for

CLOSED_SHELL differed because each case
study represented a  unique  geometric
configuration. The differences occurred because of
the variations in feature size and location within the
workpiece.

Table 2,
Case study comparisons
Case study Reference Total CLOSED_SHELL
number ADVANCE FACE
1 #739 24 #66,#97,#128,#150,#190,#230,#270,#303,#345,#387 ,#4
29,#441,#463 #487 #518,#542,#584,#606,#624,#646,#6
88,#705,#722,#738
2 #739 24 #68,#108,#148,#181,#223 #289,#338,#472,#496,#520,#
542,#564,#586,#603,#620,#637,#649,#661,#673 #0685 #
697,#714,#726,#738
3 #739 24 #68,#134,#174,#214,#245 #312 #336,#368,#399,#430,#

462,#564,#581,#598 #615,#627,#644,#656,#673 #690,#
702,#714,#726,#738

4. Discussion

The results obtained from the case studies show
that the proposed depth-based recognition method
is capable of successfully identifying blind pocket
and island features. The use of Z-axis depth
analysis, together with geometric and topological
entities extracted from STEP AP242 files, enables
accurate feature classification. The consistent
feature recognition demonstrates the robustness of
the methodology for prismatic parts with non-
overlapping  features, compared with a
conventional feature recognition approach, which
relies on complex graph-based reasoning. The
proposed  method provides a  simpler,
computationally efficient solution by using depth
relationships and edge loop structure. However,
this study is limited to the recognition of prismatic
features. As such, the proposed approach does not
intend to analyse complex, curved surfaces or free-
form shapes found in advanced industrial
components. The primary purpose of this study was
to validate the fundamental feature recognition
mechanism based on depth layer extraction and
EDGE LOOP interpretation. The handling of
intersecting features, multidepth hierarchies and
nonprismatic geometries will be addressed in future
extensions of the methodology.

5. Conclusions
On the basis of the analysis presented, the

proposed methodology for detecting blind pocket
and island features was found to be effective. This
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finding is validated by the successful identification
of these features across all three cases presented.
The case studies demonstrated that the algorithm
can accurately recognise and classify geometric
regions on the basis of their depth characteristics.
Furthermore, the method consistently differentiated
between blind pockets and islands under varying Z-
coordinate values, confirming the reliability of the
proposed approach for feature recognition in STEP-
based CAD models. Despite its strengths, this
methodology has several limitations: Geometric
features must not overlap and slanted and curved
surfaces cannot be processed using this
methodology. The future work will upgrade the
methodology to handle more complex geometries,
variable-depth interactions and broader industrial
use cases.
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