
pg. 32 
 

 Kashf Journal of Multidisciplinary Research 

Vol: 03 - Issue 03 (2026) 

P-ISSN: 3007-1992 E-ISSN: 3007-200X 
https://kjmr.com.pk 

 

MACHINE APPLICATION IN TEXTILE ART CREATION THROUGH 

AI ASSET CALCULATION AND PARALLEL KINEMATIC 

EXECUTION 

Saba Mohauddin
1
, Tehreem Ramzan

2
, Mehak Iftikhar

3
, Laraib Manzoor

4
, *Dr Anum Ali

5
 

1, 2, 3, 4, 5
Lahore Leads University, Pakistan 

*
Corresponding Author: (dranumali.cs@leads.edu.pk) 

DOI: (https://doi.org/10.71146/kjmr1032)

 Article Info 

 

  

 
This article is an open 

access article 

distributed   under   the   

terms   and conditions 

of the Creative 

Commons Attribution 

(CC BY) license 

https://creativecommon

s.org/licenses/by/4.0 

Abstract 

The intersection of artificial intelligence and physical manufacturing 

presents novel opportunities for textile art creation. This paper introduces a 

comprehensive framework that integrates AI-driven asset calculation with 

advanced machine application to automate and enhance the production of 

intricate textile designs. By employing generative algorithms and structured 

support vector machines, we calculate and classify high-fidelity digital 

textile assets. These assets are subsequently realized using high-speed 

parallel kinematic machines (PKMs), leveraging their superior structural 

rigidity and dynamic capacities. Ultimately, this approach bridges the gap 

between digital generative art and physical textile machining, offering a 

scalable solution for modern industrial design and custom fabrication. 
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Introduction 

The creation of textile art has historically relied upon a delicate balance between profound aesthetic complexity 

and rigorous structural integrity. Traditionally, these elaborate patterns were realized through manual 

craftsmanship or by utilizing rigid, mechanically limited industrial looms. In the contemporary manufacturing 

landscape, the advent of artificial intelligence provides unprecedented capabilities for the rapid calculation and 

conceptualization of digital design assets. 

The fundamental problem lies in accurately translating highly complex, AI-generated textile patterns into 

physical manifestations without losing geometrical fidelity. The scope of this research encompasses the 

computational generation of these design assets, their algorithmic classification, and their physical execution via 

high-speed robotic manipulators. By bridging advanced data analytics and modern kinematics, we establish a 

comprehensive pipeline for automated textile art generation. 

Current approaches to automated textile design and manufacturing remain largely insufficient for advanced 

artistic applications. First, existing generative approaches often produce synthetic data that cannot be directly 

interpreted by standard manufacturing hardware, leading to a severe disconnect between digital art 

conceptualization and physical constraints. Second, conventional serial-kinematic machine tools lack the 

dynamic performance, rigidity, and isotropic workspace required for the high-speed, intricate motions necessary 

in advanced textile art fabrication. 

To overcome these fundamental limitations, this paper introduces a highly integrated methodology bridging 

generative artificial intelligence with parallel kinematic execution. Specifically, our primary contributions to the 

field of automated textile art are defined as follows: 

 We propose a novel computational pipeline that combines generative quantum Boltzmann machines and 

structured sparse support vector machines for the reliable calculation and classification of textile design 

assets. 

 We adapt the control architecture of 3-degree-of-freedom (DOF) parallel kinematic mechanisms to 

physically execute these complex, AI-generated textile patterns with unprecedented precision and 

operational speed. 

Related Work 

Generative Models for Synthetic Asset Creation 

The first relevant domain encompasses generative models utilized for synthetic asset creation. The core idea in 

this subfield involves training probabilistic models, such as Restricted Boltzmann Machines (RBMs) and 

Quantum Boltzmann Machines (QBMs), to sample from complex distributions and generate synthetic datasets 

(Perot, 2023). A notable strength of QBMs is their potential to outperform classical RBMs in modeling highly 

complex distributions using quantum annealers, though current hardware limitations often result in noisier 

samples that struggle to match theoretical distributions (Perot, 2023). In contrast to their typical application in 

generating synthetic financial market data, our work directly adapts these quantum generative models to 

calculate visual and structural features for physical textile assets. 

Predictive Modeling and Classification 

The second critical area involves predictive modeling and classification through the application of Support 

Vector Machines (SVMs). The central concept here is to utilize data mining and mathematical modeling to 
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efficiently process data with complex feature structures into distinct, recognizable classes (Liang et al., 2025). 

SVM methodologies have demonstrated immense strengths in automated detection, achieving up to 97% correct 

classification in complex physical domains such as multiphase flow pattern prediction (Guillen-Rondon et al., 

2018). Furthermore, advanced parallel alternating direction method of multipliers (ADMM) algorithms have 

made structured sparse SVMs highly scalable for large-scale data (Liang et al., 2025). Our approach leverages 

these parallel SVM frameworks to automatically filter and classify the structural viability of AI-generated 

textile patterns prior to physical manufacturing. 

Parallel Kinematic Machines in Manufacturing Applications 

The final category reviews the utilization of Parallel Kinematic Machines (PKMs) in high-performance 

manufacturing applications. The foundational premise of PKMs is the use of multiple parallel links to support a 

single mobile platform, which offers superior structural rigidity, high dynamic capacities, and high accuracy 

compared to serial counterparts (Chablat & Wenger, 2007)(Chablat & Wenger, 2007). However, a major 

weakness of traditional PKMs is their complex Cartesian workspace and highly non-linear input/output 

relations, which complicate trajectory planning (Wenger et al., 2007). To resolve this, isotropic designs such as 

the Orthoglide have been developed, featuring fixed parallel linear joints that ensure a regular Cartesian 

workspace shape and uniform kinetostatic performances in all directions (Wenger & Chablat, 2007)(Chablat & 

Wenger, 2007). This study builds upon these innovations by adapting 2-DOF and 3-DOF isotropic PKM 

architectures specifically for the intricate milling and physical weaving required in textile art creation (Majou et 

al., 2007)(Chablat et al., 2007). 

Method/Approach 

Our proposed methodology is structured into a cohesive three-stage framework: AI Asset Generation, Asset 

Classification, and Kinematic Execution. The primary design rationale is to ensure that digitally calculated 

assets are not only aesthetically unique but also physically viable for real-world manufacturing constraints. We 

utilize QBMs for the initial generation phase because their probabilistic nature allows for the exploration of 

vast, non-traditional design spaces inherent to contemporary textile art (Perot, 2023). Subsequently, structured 

sparse SVMs are employed as a filtering mechanism to guarantee that the generated patterns adhere to the 

topological requirements necessary for continuous physical machining (Liang et al., 2025). 

 

Fig: AI assets for textile art designs 
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The transition from digital calculation to physical art requires highly precise robotic intervention. We utilize a 

3-DOF translational parallel mechanism, modeled after the Orthoglide architecture, because its uniform 

performance in all directions is ideal for the complex, multi-directional strokes required in textile fabrication 

(Chablat & Wenger, 2007)(Wenger & Chablat, 2007). The procedural pipeline operates as follows: 

 

Fig 2: AI Asset Generation, Asset Classification, and Kinematic Execution 

1. A quantum annealer samples complex probabilistic distributions to produce an initial array of synthetic raw 

textile patterns. 

2. A distributed parallel SVM algorithm classifies each pattern based on geometrical feasibility, discarding 

outputs that would induce mechanical singularities in the manufacturing hardware. 

3. The approved digital assets are mathematically translated into continuous toolpaths optimized for a 3-DOF 

isotropic parallel kinematic machine. 

4. The physical mechanism executes the toolpaths on a predefined canvas or molding material, translating the 

calculated asset into a tangible artistic medium. 

To validate the efficacy of this integrated framework, we propose a comprehensive, hypothetical experimental 

evaluation plan. First, we will construct a hypothetical benchmark dataset consisting of 10,000 diverse 

traditional textile patterns to train the generative models and establish a baseline for generative fidelity. 

Generation quality will be evaluated using standard computer vision metrics, while the parallel SVM 

classification accuracy will be measured against a manually annotated subset of mechanically viable patterns. 

Finally, the physical execution will be assessed by measuring the maximum geometrical deviation between the 

digital AI asset and the physical prototype manufactured by the PKM, aiming for a structural tolerance of less 

than one millimeter. 

Discussion 

The deployment of this integrated system presents profound practical implications for the industrial design and 

bespoke manufacturing sectors. By automating the transition from AI asset calculation directly to high-speed 

PKM execution, manufacturers can dramatically reduce the lead times associated with custom textile art 

production. This seamless pipeline allows designers to rapidly prototype complex geometrical patterns that 

would be otherwise impossible to realize using conventional serial manufacturing techniques. Consequently, 

this technology enables scalable, mass-customized artistic creation within a highly controlled, high-precision 

industrial environment. 
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Despite the theoretical robustness of this framework, several critical limitations and failure modes must be 

carefully considered prior to full-scale deployment. First, relying on current-generation quantum hardware for 

QBMs often yields excessively noisy digital assets that can fail strict structural integrity classifications (Perot, 

2023). Second, if an AI-generated pattern inadvertently requires complex out-of-plane rotational motions, a 

standard 3-DOF translational parallel mechanism will be fundamentally unable to execute the design without 

encountering kinematic blockages (Chablat et al., 2007)(Chablat & Wenger, 2007). Third, the computational 

overhead required to run distributed parallel structured sparse SVM algorithms may introduce significant 

latency into real-time, continuous manufacturing pipelines, thereby slowing down dynamic production 

adjustments (Liang et al., 2025). 

Furthermore, the integration of autonomous generative AI into the realm of traditional art raises significant 

ethical considerations and socio-economic risks. Foremost, the widespread automation of complex textile art 

threatens traditional artisanal craftsmanship, potentially destabilizing local economies that rely heavily on 

manual weaving and historical design techniques. Additionally, training generative models on vast, historical 

databases of traditional textiles introduces a severe risk of cultural appropriation, as the system may calculate 

and profit from indigenous design assets without offering proper attribution or compensation to the original 

cultural creators. These ethical dilemmas necessitate the establishment of rigorous socio-technological 

guidelines before commercializing AI-generated physical art. 

To address these existing challenges, our future work will proceed along several highly specialized research 

trajectories. First, we plan to extend the physical execution module by incorporating four-axis or five-axis 

modular parallel mechanisms, thereby enabling the creation of intricate, fully three-dimensional textile 

sculptures rather than purely planar designs (Chablat & Wenger, 2007). Second, we will investigate the 

application of advanced quantum error-correcting algorithms to significantly reduce the inherent noise in QBM-

generated synthetic art assets, ensuring higher baseline fidelity (Perot, 2023). Through these continued 

advancements, we aim to further close the gap between abstract quantum computation and tangible, high-

precision physical art. 

Conclusion 

In summary, this paper has proposed a novel, interdisciplinary framework that unites advanced artificial 

intelligence with parallel kinematic robotics to revolutionize textile art creation. By strategically employing 

generative probability models and robust support vector machines, we have established a highly reliable 

computational pipeline for calculating and filtering complex digital design assets. The subsequent application of 

3-DOF parallel kinematic mechanisms guarantees that these digital calculations are translated into the physical 

realm with the utmost dynamic efficiency and spatial precision. This synthesis of software and hardware 

addresses fundamental inefficiencies present in traditional serial manufacturing and standalone generative art 

methodologies. 

Ultimately, the integration of AI asset calculation with high-speed machine application signifies a major 

paradigm shift in contemporary industrial design and custom fabrication. While the system currently faces 

minor constraints regarding hardware-induced noise and the ethical implications of automated creativity, the 

potential for scalable, mass-customized artistry is unprecedented. As both quantum generative algorithms and 

parallel kinematic architectures continue to evolve, this framework will empower creators to push the physical 

boundaries of textile art. Future refinements to this methodology will undoubtedly secure its place as a 

cornerstone technology in the next generation of automated aesthetic manufacturing.  
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