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Description of the internship 
 
Abstract:  
Micro-objects with dimensions ranging from 50nm to 10m can be manipulated using an optical 
tweezer (OT) [1]. OT can manipulate cells or other biological objects directly. Because direct 
manipulation of the OT can cause cell damage, it is critical to use indirect manipulation to avoid 
laser beam damage. The indirect manipulaton can be achieved by using the microrobot as an 
effector. Automation is worth developing to reduce the workload of human operators by 
eliminating the manual manipulation of multiple microspheres or microrobots. To that end, 
localization and automatic trapping of multiple microrobots in OT is required. Many existing 
works focus on planning and control for automated cell manipulation [5], such as using a decision 
theoretic based path planning approach for real-time path planning [2] and graph search-based 
algorithms for automated cell transport in mi- crofluidic chambers [3]. However, no attention has 
been paid to microrobots’ real-time out-of-plane displacement estimation.This information is 
critical for the automation of cell handling procedures, as it will improve efficiency and control 
over the process. The experimental setup for a 6DoF optical robot to estimate the out-plane 
plane displacement is shown as Figure 1. 
In overall, the aim of this project is to precisely to predict the out-of-plane displacement 
estimation of a 6 DoF micro robot using deep learning.  
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Figure 1: Optical-micromanipulation platform for dexterous single-cell handling [4].  
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