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Wu, K, & Zheng, G. (2022). A comprehensive static modeling methodology via beam theory for compliant mechanisms. Mechanism and Machine Theory, 169, 104598.
Wu, K, & Zheng, G. (2022). Theoretical analysis on nonlinear buckling, post-buckling of slender beams and bi-stable mechanisms. Journal of Mechanisms and Robotics, 14(3), 031015.
Wu, K, Zheng, G., & Chen, G. (2023). Extending timoshenko beam theory for large deflections in compliant mechanisms. Journal of Mechanisms and Robotics, 15(6), 061012.
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Wu, K, & Zheng, G. (2022). Solutions to large beam-deflection problems by Taylor series and Padé approximant for compliant mechanisms. Mechanism and Machine Theory, 177, 105033.
Wuy, K, & Zheng, G. (2022). Insight into numerical solutions of static large deflection of general planar beams for compliant mechanisms. Mechanism and Machine Theory, 172, 104757.
Wu, K, Zheng, G., Chen, G., & Awtar, S. (2024). A Body-frame Beam Constraint Model. Mechanism and Machine Theory, 192, 105517.




Research experience ™ Theoretical Studies ( ) Applied Research ¢ ) Collaborations

Research
interests 2

Research
experience

Flexible-structure-involved i

robotic systems
Future research

Modeling - - b

Statics/Kinematics

Dynamics g

Complex structures

|::> Rubber fibre reinforced air spring [Simuleo]

Cable&pneumatic-driven rubber robot [UPM] Origami [DEFROST INRIA]

: i - . oe——

Solid mechancs

' 13
-
. AARAAL A =ity
5...-.‘_:::'-.1':-“ —=vidilieseey

Pneunet bending actuator FEM

Soft multi-gait robot [Harvard&DEFROST INRIA] Pneunet actuator [Harvard]

Wuy, K., & Zheng, G. (2020, July). Simulation and control co-design methodology for soft robotics. In 2020 39th Chinese Control Conference (CCC) (pp. 3910-3914). IEEE.
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Wu, K., & Zheng, G. (2021). Fem-based gain-scheduling control of a soft trunk robot. IEEE
Robotics and Automation Letters, 6(2), 3081-3088.

Wu K, & Zheng, G. (2022). FEM-based nonlinear controller for a soft trunk robot. IEEE
Robotics and Automation Letters, 7(2), 5735-5740.

Wu K, Zheng, G., & Zhang, . (2022). FEM-based trajectory tracking control of a soft trunk robot.
Robotics and Autonomous Systems, 150, 103961.
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Wuy, K, & Hao, G. (2020) Design and nonlinear modeling of a novel planar compliant parallelogram mechanism with general tensural-compresural beams. Mechanism and Machine Theory, 152, 103950.
Wu, K., Zheng, G., & Hao, G. (2021). Efficient spatial compliance analysis of general initially curved beams for mechanism synthesis and optimization. Mechanism and Machine Theory, 162, 104343.
Chen, R, Wang, W., Wu, K., Zheng, G & Luo, ]. (2023). Design and optimization of a novel compliant planar parallelogram mechanism utilizing initially curved beams. Mechanism and Machine Theory, 179, 105092.
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Xu, H,, ..Wu, K, Wang, T., Pham, N., Kovac, M., Ding, X. & Wen, Li. (2024). A biomimetic soft adhesive disc for robotic adhesion sliding inspired by the net-winged midge larva. Soft Robotics. (Accepted)

Lv, Z., Wu, K, Zhang, Z., & He, Y. (2024). Two-way FSI simulation and experiments for finger-like soft pneumatic actuator under high-speed pressurization. IEEE Robotics and Automation Letters.
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Wang, W., Wang, X,, Zheng, G., Chen, R,, Yuan, Z., Wu K* & Bao, G*. (2024). A Modular Soft Pipe-Climbing Robot With High Maneuverability. IEEE/ASME Transactions on Mechatronics.
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Li X, Wang Y., Wu K.,... Li T. Song R., Design and Modeling of a Multi-backbone Continuum Robot with a Large Extension Ratio. International Journal of Mechanical Sciences. (under review)

Zhang G., Du F., Zhang X., Wu K., Zheng G., Li Y., Song R., Continuum Robots: a Real-time Model-based Data-driven Nonlinear Controller. IEEE Transactions on Industrial Electronics.

Du F,, Zhang X., Zhang G., Wu K, Zheng G., Li Y., Song R., Design and Modeling of Continuum Robot for Endoscopic Submucosal Dissection Surgery with Lifting Force Estimation. The International Journal of Medical

Robotics and Computer Assisted Surgery
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Wuy, K., & Zheng, G. (2021). Fem-based gain-scheduling control
of a soft trunk robot. IEEE Robotics and Automation Letters,
6(2),3081-3088.

Wu K, & Zheng, G. (2022). FEM-based nonlinear controller for a
soft trunk robot. IEEE Robotics and Automation Letters, 7(2),
5735-5740.

Wu K, Zheng, G., & Zhang, . (2022). FEM-based trajectory tracking
control of a soft trunk robot. Robotics and Autonomous Systems,
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Trajectory tracking
based on MPC




Research experlence . ) Theoretical Studies # Applied Research ¢ ) Collaborations

Modeling

e 0@* Controller

Actuation External

Real-time hybrid

E> controller design

Research Odel basedlfreei

experience

. i Training the
Learning from demontration E> 8

Future research model-free controller

Euler Bernoulli beam theory I:>i Modes forces i

7
e & -4
Rigid-flexible Coupled Robotic Mechanisms B |, < | o [Nostinear disurbanesobssrer
- w . | B s —
&, s . P i =-AD"(d(n -6,
g p r(r)=n[;u,mm/,yi.mlz:g;l]-a(mbw.ﬂ) “.‘“ Cans } 4@)ssD 1".‘" 8, ) +7(0))
/ b | T
Joint Motor 1 I'4 A
T~ Y Predefined-time sliding mode surface [ Robustlinear quadratic state
5 i 3 | SE— " feedback virtual control
Rigid Link 4 5,00 = .0 +E,(e,(1)) ( AR
Fe) |
o
a,() Hybrid trajecm;{genemlar 6,0 Dasived
1 a0+44p %t Be,0=F() i gith
| ya
] Ve
y I'd
Joint Motor 2
4
i
-
Flexible Link Fixed-time xhdrmn-d;«rnckmgmmrol laws X \ Bl | Unknown parameter adaption
| S 47, tndhi(S)+ 7,5 atanh(5” ) — /( 1) = s (S@) - I 1)
\ wv;,\‘f'muﬂum I tan('5) + © o
/ e -
v 4
Fixed-time sliding mode manifold Weight adaptive update law
L | S@=e)+ yelt) + 7, anbie()) = OISO BB
+,¢” (ryotanhie®(r)
.
Neural based approximiate

Zhou, X.,, Wang, H., Wu, K., & Zheng, G. (2023). Fixed-time neural network trajectory tracking control for the rigid-flexible
coupled robotic mechanisms with large beam-deflections. Applied Mathematical Modelling, 118, 665-691.

Zhou, X.,, Wang, H,, Wu, K, Tian, Y., & Zheng, G. (2023). Nonlinear disturbance observer-based robust predefined time tracking and vibration suppression control
for the rigid-flexible coupled robotic mechanisms with large beam-deformations. Computers & Mathematics with Applications, 148, 1-25.
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