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- Z. Fang, et al. GLA-NeRF: Global-local aligned neural radiance fields for multi-sweep freehand 3D ultrasound. Physics in Medicine & Biology,
2026.

- Z. Fang, et al. Prediction for Loosening Life of Bolted Joints Using IMUs With Dimensionality Reduction. IEEE Transactions on
Instrumentation and Measurement, 72, 2023.

- Z. Fang, et al. Fault Diagnosis Method for Industrial Robots based on Dimension Reduction and Random Forest. M2VIP, 2021.
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PROFILE

Ph.D. candidate in Mechanical Engineering at Shanghai Jiao Tong University, expecting to graduate in December 2026. My work connects
multi-sensor condition perception, trustworthy medical-image observations, continuous 3D representations, and robot navigation. | focus on
methods that remain testable through calibration, phantoms, and physical prototypes.

EDUCATION

Shanghai Jiao Tong University / Ph.D. Candidate in Mechanical Engineering 2021.09 —2026.12

Robotics Institute, School of Mechanical Engineering. Dissertation: implicit 3D thyroid-ultrasound reconstruction and puncture-navigation
systems.

Shanghai Jiao Tong University / B.Eng. in Mechanical Engineering 2017.09 —2021.06

Pilot honors program; Outstanding Graduate of the School.
RESEARCH TRAJECTORY

Multi-sensor condition perception, diagnosis, and remaining-life prediction 2021 — 2023

Built compact condition representations from IMU, current, and encoder time series through time/frequency feature extraction, feature selection,
and dimensionality reduction. Applied the representations to robot fault classification and remaining bolt-loosening life prediction in a
production-oriented AGV monitoring system.

Trustworthy ultrasound observations and 2D semantics 2024 — 2025

Studied contact-quality screening, imaging-response canonicalization, and multi-class/multi-instance segmentation of thyroid, vessels, nodules,
and needles to provide reliable observations for downstream 3D reconstruction.

Physics-informed neural fields, multi-sweep alignment, and 3D semantics 2023 — present

Integrated ultrasound-acoustic priors into continuous NeRF/3DGS representations. Decomposed multi-sweep error into sweep-level global bias,
frame-level local jitter, and force-conditioned deformation, then jointly optimized poses, representations, and canonical-space alignment.

Navigation coordinates, puncture planning, and robotic systems 2025 — present

Connected stereo NIR tracking, probe and needle-tip calibration, continuous 3D fields, and tissue— instrument semantics into a navigation
coordinate chain. Explored flexible-needle planning and compact puncture robots with repeatable phantoms and proof-of-principle prototypes.

SELECTED FIRST-AUTHOR PUBLICATIONS

- Z. Fang, et al. GLA-NeRF: Global-local aligned neural radiance fields for multi-sweep freehand 3D ultrasound. Physics in Medicine & Biology,
2026.

- Z. Fang, et al. Prediction for Loosening Life of Bolted Joints Using IMUs With Dimensionality Reduction. IEEE Transactions on
Instrumentation and Measurement, 72, 2023. DOI: 10.1109/T1M.2023.3276014.

- Z. Fang, et al. Fault Diagnosis Method for Industrial Robots based on Dimension Reduction and Random Forest. M2VIP, 2021. DOI:
10.1109/M2V1P49856.2021.9665168.

TECHNICAL SKILLS

3D perception: NeRF / 3DGS, acoustic inverse rendering, image localization, multi-sensor pose estimation, deformable registration, and 3D
semantics.

Robotics and engineering: path planning, PyBullet / Isaac, PyQt / C#, STM32, CATIA / SolidWorks, Ansys / Adams.

Al development: PyTorch / Lightning, TensorFlow / JAX, diffusion, VLA, RAG, and multi-model applications.
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