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CAREER OBJECTIVE
Postdoctoral Researcher with a Ph.D. in Chemical Engineering, specializing in agricultural simulation optimization, crop model calibration, and Model Predictive Control (MPC) for precision agriculture. Currently developing CLASSIM (Fortran-based crop simulation system) at the University of Nebraska-Lincoln Water Center in collaboration with USDA. Proficient in Python, MATLAB, and Fortran, with expertise in integrating data-driven models with agricultural simulation software for irrigation and fertilizer optimization.
EDUCATION
· DOCTOR OF PHILOSOPHY (Ph.D.) IN CHEMICAL ENGINEERING
· Auburn University, Auburn, AL, US	December 2024(Graduated)
· Dissertation Title: Data-Driven Optimal Irrigation Control Based on DSSAT and Optimization Methodologies
· Committees: Q. Peter He (Committee Chair), Jin Wang, Selen Cremaschi, Di Tian (Department of Crop Soil Environmental Sciences)
· MASTER OF SCIENCE (M.S.) IN CHEMICAL ENGINEERING
· Auburn University, Auburn, AL, US	GPA:3.31                May 2020
· BACHELOR OF SCIENCE (B.S.) IN CHEMICAL ENGINEERING
· 	Suwon University, South Korea	August 2017
RELEVANT EXPERIENCE
University of Nebraska-Lincoln Water Center, Postdoctoral Researcher (USDA Collaboration)
Date: January 2025 – Present
CLASSIM Development and Crop Model Calibration
· Developing CLASSIM (Fortran-based agricultural simulation system) integrating Model Predictive Control (MPC) for irrigation and fertilizer optimization.
· Calibrated GLYCIM soybean model for Paulman, Nebraska, achieving 25% RMSE improvement through systematic parameter optimization.
· Performed SPUDSIM potato model calibration, achieving 91% accuracy for tuber dry matter simulation; identified and addressed hardcoded photosynthesis parameters in source code.
· Converting MATLAB MPC code to Python for integration with CLASSIM irrigation optimization system.
· Trained ARX models for soil moisture prediction using 48 datasets from field experiments (2019-2021).

He Group (Dr. Peter Q. He), Graduate Research Assistant
Date: August 2020 – Dec 2024
Website: https://ecm.eng.auburn.edu/wp/peterhe/
Process Estimation and Modeling
· Integrated "Cropping Software" with several optimization techniques using MATLAB and Python language as a tool for problem-solving towards a practical application.
Predictive Modeling for Dynamic Process Control
· Analyzed time-varying process parameters: Conducted comprehensive analyses on data-driven black-box models, utilizing AutoRegressive with eXogenous input (ARX) and state-space models to build predictive system models. These models outperformed traditional simulations, leading to more accurate forecasts of system behavior.
· Developed dynamic predictive control algorithms: Developed algorithms for Model Predictive Control (MPC) tailored to dynamic environmental conditions using real-time data inputs. Implemented advanced optimization techniques that adjusted control parameters dynamically, achieving up to 15% improvement in yield while improving the resource productivity.
Simulation based Optimization
· Implemented simulation-based optimization techniques such as Pattern Search and Multi-Objective Genetic Algorithms for practical application of metaheuristic optimization method and software.
· Achieved significant performance improvements, increasing yields by up to 12% on average across 40 years, while enhancing water use efficiency by up to 16%.
· Developed a systematic decision-making algorithm to identify optimal strategies, balancing conflicting objectives. (i.e., Yield and Water Usage)
TECHNICAL SKILLS
· Programming Languages
· MATLAB (Advanced), Python (Advanced), Fortran (Intermediate), R (Intermediate)
· Simulation & Optimization
· DSSAT (Fortran-based Cropping Software)
· Metaheuristic Optimization (Direct Search, Multi-Optimization Problem)
· Predictive Process Modeling and Control
· Dynamic Process Modeling
· Model Predictive Control
· Process and Black-Box Modeling
· System Identification and Parameter Estimation
· Data-Driven Parameter Estimation and Analysis
· Design of Experiment
· Statistical Analysis
· Big Data Analysis
· Climate Analysis
· Design of Experiment
· Time-Series Data Analysis
· Real-Time Decision-Making Algorithm
· Language Proficiency
· English: Fluent (proficient in academic and professional settings)
· Korean: Native proficiency
Oral and Poster Presentation
· “Irrigation Control based on Decision Support System via Simulation-based Optimization”,11th World Congress of Chemical Engineering, Buenos Aires, Argentina, June 4-8, 2023
·  “Modeling the impact of irrigation management on crop yield via DSSAT simulation and machine learning” Envisioning 2050 in the Southeast: AI-Driven Innovations in Agriculture, Auburn, AL, March 9-11, 2022
·  “Data-Driven ARX models with measurable disturbance for model predictive crop irrigation control”, American Institute of Chemical Engineer, 2022, Phenix Convention Center, Phenix, AZ, November 13- 18, 2022
· “Model-based Irrigation Control using Model Predictive Control and DSSAT Crop Simulator”, American Control Conference (ACC) 2022, Atlanta, GA, June 8-10, 2022
· Open House
· Graduate Engineering Research Showcase 
PUBLICATIONS
· J. Jang, D. Tian and Q. P. He, "Model-based Irrigation Control using Model Predictive Control and DSSAT Crop Simulator," 2022 American Control Conference (ACC), Atlanta, GA, USA, 2022, pp. 5314-5319, doi: 10.23919/ACC53348.2022.9867276.A
WORKING PAPERS (In-Progress)
· J. Jang, D. Tian and Q. P. He, “Dynamic Irrigation Scheduling in Precision Agriculture: Comparison of Simulation Optimization Approaches”, Computer and Electronics in Agriculture
· J. Jang, D. Tian and Q. P. He, “Data-Driven Model Predictive Control for Precision Irrigation”, Agriculture Management
LEADERSHIP EXPERIENCE
Military Service Republic of Korea Army,
Date: December 2013 – September 2015
· Served as a Medical Corpsman and Squad Leader for a team of four medics for approximately 16 months, overseeing daily medical operations and personnel management.
· Led and maintained high team morale and discipline, navigating the challenges of leadership with no prior experience in the role, demonstrating rapid personal growth and adaptability.
· Played a crucial role in the mental health care of soldiers, collaborating with military doctors to address and manage psychological issues effectively.
