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Abstract

With the development of intelligent manufacturing in the apparel industry and robotics technology,
the automated grasping and transfer of flexible fabrics have become a crucial link in realizing garment
production automation. Compared to traditional rigid objects, fabrics are characterized by low
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stiffness, high compliance, susceptibility to deformation and wrinkling, and significant differences in
surface properties. These characteristics make them prone to slipping, deformation, damage, and
multi-layer entanglement during the grasping process, thus imposing higher requirements on the
adaptability and stability of grasping mechanisms. Addressing the challenges of automated flexible
fabric grasping, this paper classifies and reviews existing fabric grasping technologies based on their
grasping mechanisms. These primarily include mechanical clamping, needle-based grasping, soft
grasping, vacuum negative pressure adhesion, electrostatic adhesion, and non-contact pneumatic ad-
hesion. The basic principles, typical research progress, and applicable materials for each grasping
technology are introduced. Furthermore, a comprehensive comparison of these technologies is con-
ducted regarding grasping stability, fabric adaptability, non-destructiveness, positioning accuracy,
and manufacturing and operational costs. On this basis, the paper analyzes the current challenges
faced by flexible fabric grasping technologies, such as material adaptability, grasping state perception,
and stable control in complex environments. It also envisions future development trends, including
multi-mechanism fusion and adaptive grasping under complex working conditions. This paper aims
to provide a reference for the design of automated flexible fabric grasping mechanisms and the con-
struction of automated garment manufacturing systems.
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Figure 1. Principle of electrostatic adhesion
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Figure 3. Principle of Coanda-effect gripping
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Figure 4. Principle of vacuum suction
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Figure 5. G.O.G. gripper
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Figure 6. Roller gripper
B 6. RE MK

SATT S, FUMCT IR A Gh fa i, P 7 iR AR e R T B e e s, R TS H Bk
BAF RGO EEH ARy o SR, ZSTT BN AP S M BE G 2 A A B o, AL .. Rk
ZIRHEBRLINS, VT REHIUE S, TEAE AR R IRINGE R . ROR T 2t — P G RN Bt 2
RCPRAS RN DU B R B TV, SR UM T TO B 2 S A 5 14 365 L

2.2.2. $HRIHTEL

o AT R AN AT EIRI R, 5 FH £ 4 T LB BB 1 FH s R e e o 4 B 3 AR
T BEAE RN, o UM e 0% £ (b B i A UL T 520, FEBRAA . 3K DA R Dlodid JE 4 i
75 IR LA HE A AT — e 3

LA 7E 5 B Se T b b it N7 St pb DA S B A5 ) 25 5 T FE JF . SAS Automation TFR T
— P AT, B S T BN OB SIS s, RS RS s e 1) TR B BARAER 1 K £ 4 45 #
WEAR[38]. EEXTHAERIMELIY), Auguste & T —Fh sz XTI RIRNEHLAY, Gl 7 fo, R B HEE ) M
JE 2 SRR VR P2 AR K 7, ST Sk TR ) T TR RM AW A o) o 368 3 AN B 1) 1 Do 28 RS B
NEIERIFE39]0 BhAl, AHOGHEFLE— b 25 & s M Ak S I8 2h 4% ) 7 3R BT IR RE . Choi 25[40]
IR AR R FIE B g, S T R T U E .

DOI: 10.12677/met.2026.155050 537 Wbk TR S H A


https://doi.org/10.12677/met.2026.155050

BERISE, T

Figure 7. Closed (left) and open (right) states of the crossed-needle gripper
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Figure 8. Pacific lamprey-inspired soft gripper with microneedles
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Table 1. Performance comparison of different flexible fabric grasping technologies
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Table 2. Applicable scenarios of different flexible fabric grasping technologies
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