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 Project Elements:  Significant Specialized Domain Knowledge  needed, 
 Significant Front-end components, Significant Back-end components, Machine 
 Learning 
 Technical Constraints:  Data acquisition (automatic  data query by interfacing 
 with Neware testers; see Voltaiq for an industry baseline: 
 https://www.youtube.com/watch?v=VSJSuy-a4nQ) 
 Data analytics (backend: Python) 
 Web-based UI (frontend: React with JavaScript) 
 Resources  : Prof. Chao Hu will be the PI and ME Ph.D.  student Tingkai Li, a 
 domain expert in battery testing and analytics, will mentor CS undergraduate 
 students. They will provide access to a battery tester for real/simulated RUL data 
 and domain knowledge of RUL applications for battery reuse and design. 

 Project Description 
 1. Need a basic, minimally functioning web-based tool (see Fig. 1 for an example 
 of the tool’s UI) that does the following: 
 a. Acquires voltage and current time series data from lithium-ion (Li-ion) battery 
 cells being tested on Neware battery testers (data updates performed 
 automatically in the background); 
 b. Forecasts the capacity of these cells in future charge/discharge cycles and 
 predicts the cells’ remaining useful lives (RULs) to improve the reuse and design 
 of battery energy storage systems; 
 c. Plot measured capacity, forecasted capacity trajectories (means and 95% 
 prediction internals), and predicted end of life (EOL) distribution (see Fig. 2 for an 
 example plot). The tool should have the ability to create individual plots for 
 multiple cells on a test. 
 2. The web-based tool will have three components, and students will develop and 
 test code for each component and consolidate it into a working tool: 
 a. Data acquisition (automatic data query by interfacing with Neware testers; see 



 Voltaiq for an industry baseline: 
 https://www.youtube.com/watch?v=VSJSuy-a4nQ) 
 b. Data analytics (backend: Python) 
 c. Web-based UI (frontend: React with JavaScript) 
 4.  Required deliverable: a functioning web-based tool demonstrating capacity 
 forecasting and RUL prediction capabilities for battery reuse and design. 
 5.  Optional deliverable: A more advanced battery test dashboard for 
 equipment/channel availability, status, safety events, alerts. 

 Client Questions 
 I will send Figs 1 and 2 to Prof. Simanta Mitra in a separate email. 

   

 Figure 1:  An example UI (dashboard) for battery test  management. 



 Figure  2:  A  schematic  of  model-based  prognostics  for  battery  remaining  useful  life  (RUL)  prediction. 
 Note  that  the  predicted  RUL  equals  the  estimated  end  of  life  (EOL)  cycle  (black  square)  minus  the 
 current  cycle  number.  Kriging  is  a  probabilistic  machine  learning  model  used  for  model-based  capacity 
 forecasting. 


