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When Huaizu Jiang thinks of where he might apply his marriage of slow-motion AI with sports videography, his daughter’s golf training comes to mind. What if Jiang could film her swing from his phone, set the video in super-slow motion, and her golf coach could analyze every detail without the video ever becoming grainy or choppy, as super-slow videos usually do?

With his new research, Jiang is striving to make that future possible. The Khoury College assistant professor recently co-authored a paper with UC San Diego master’s student Jiaben Chen titled “SportsSloMo: A New Benchmark and Baselines for Human-centric Video Frame Interpolation.” Their work builds on the growing field of slow-motion AI models, which can recreate super-slow video content by “filling in the blanks” of choppy or low-resolution videos, all with full clarity and smoothness. To apply the technology to sports videos, the AI must accurately synthesize and reflect human motions common to physical activity — a uniquely difficult, but promising use case.

“In sports, the main content will be humans. And those fast-moving athletes in the videos pose significant challenges for existing slow-motion AI models,” Jiang said. “The athletes move a lot with their hands, their feet, and their entire body. And there’s heavy interference between different athletes in the same frame.”



These slow-motion AI models have been in development for years, but Jiang’s desire to extend them into the sports sphere dates back to his time as a graduate research assistant at UMass Amherst, where he completed his doctorate in 2020. Shortly after arriving at Northeastern in 2021, he began to focus on the niche area.

“As a professor, you have more freedom to work on what you’re interested in,” Jiang explained. “And this is what I’ve been set on … Understanding human movements in this way is a new challenge for the research community, but it will unlock a lot of applications.”

The technology is still in its early stages, and requires honing before those applications can be made available and usable for everyday consumers. But Jiang sees endless applications — everything from TV broadcasts of live sports to high school recruiting tapes or even just transforming normal action videos.

“Let’s say your friend is doing a cool skateboard trick and you want to check all those stunning details that you can clearly see in slow-motion video,” Jiang said. “But typically, you would just record it in plain view. Later, AI models can help you to recreate those slow motion contents at a professional level.”

Jiang’s study highlighted two key insights to help AI capture the human body during athletic activity. The first is segmentation, where the technology picks out each person and object from the rest of the frame, then tracks their movements. This enables the AI to locate the precise boundaries of each athlete and prevent them from overlapping one another in the slow-motion recreation of the event. Secondly, Jiang incorporated AI technology that can “recover” movements of the human body, even without those movements being visible in the frame. For example, it can estimate the trajectories of human joints, or how a person’s hands or feet would move in a sequence.






 

“The idea is that based on those trajectories and understanding each individual person and movement, you can insert human joints in between frames,” Jiang said, “so that the generated videos and slow-motion content will be more authentic.”

While small-scale videos are the simplest application, Jiang envisions a future where the technology is used in large-scale settings. For example, if a sporting event were filmed with just one or two cameras, the AI could create slow-motion replays from angles that the cameras never saw, simply by understanding the dynamics of human movement. Likewise, viewers of live sports could have instant access to multiple slow-motion replay angles, even those that the broadcast did not provide on the air.

Jiang’s new research is just the beginning of his exploration into the topic. His data set is open to other researchers, and he hopes they will also continue to innovate in the exciting new space alongside him.

“Even if you have just one camera or just a couple of cameras scattered around a large field, with this kind of data, we can develop another type of AI technology allowing you to freely watch the game from angles that are not even captured by real devices,” Jiang said. “It’s just synthesis. And that’s really exciting.”
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                  The nation’s first computer science college, established in 1982, Khoury College has grown in size, diversity, degree programs, and research excellence.                

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                  At our regional campuses, located in industry and tech hubs, Khoury College offers strong academic programs in vibrant cities to live, work, and study.                

            


                                                    
                
                   
                

                
                  
                

                
                  Khoury College is a community of people devoted to teaching, mentoring, advising, and supporting students across every program.                

            


                                                    
                
                   
                

                
                  
                

                
                  The college and university award programs shine a light on exceptional faculty, students, alumni, and industry partners.                

            


                                                    
                
                   
                

                
                  
                

                
                  Our real-world research, outstanding faculty, distinguished speakers, dynamic alumni, and diverse students tell their stories—and make the news.                

            


                                                    
                
                   
                

                
                  
                

                
                  At Khoury College, learning happens in and beyond the classroom. Events across our network of campuses enrich the educational experience.                

            


                                                                      
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                                      
                
                   
                

                
                  
                

                
                  Computer science is everywhere. Khoury College undergrads pursue relevant work, research, global study, and service experiences that help them grow.                

            


                                                    
                
                   
                

                
                  
                

                
                  Master's students deepen their expertise through project work, professional work experiences and research assistantships.                

            


                                                    
                
                   
                

                
                  
                

                
                  Work on research with faculty is central to the PhD experience. Khoury College doctoral students can also pursue research opportunities with industry partners.                

            


                                                                      
                
                   
                

                
                  
                

                
                  Khoury College faculty and students are doing impactful work across disciplines. With a breadth of research areas, we tackle new problems in tech every day.                

            


                                                    
                
                   
                

                
                  
                

                
                  Our institutes and research centers bring together leading academic, industry, and government partners, to harness the power of computing.                

            


                                                    
                
                   
                

                
                  
                

                
                  Research projects, designed and led by Khoury College’s world-class faculty, engage students and other researchers in producing new knowledge.                

            


                                                    
                
                   
                

                
                  
                

                
                  Research labs and groups focus on a set of problems in a specific context, inviting inquiry and collaboration.                

            


                                                    
                
                   
                

                
                  
                

                
                  Khoury College faculty are leaders in their fields and are regularly published, recognized, and awarded for their research and work in their fields.                

            


                                                    
                
                   
                

                
                  
                

                
                  This new initiative aims to solve risks to privacy and personal data with a collective, grassroots effort, emphasizing transparency and accountability.                

            


                                                    
                
                   
                

                
                  
                

                
                  Modern facilities, seamless systems, and innovative labs and spaces empower our faculty and students to conduct cutting-edge research.                

            


                                                                      
                
                   
                

                
                  
                

                
                  Khoury College is proud of our collaborative, inclusive community. Every day we strive to create programs that welcome diverse students into CS.                

            


                                                    
                
                   
                

                
                  
                

                
                  More than 20 computing-related clubs at Khoury College and Northeastern offer something for every student. New members at every level are always welcome.                

            


                                                    
                
                   
                

                
                  
                

                
                  Students learn in modern classrooms, collaborative meeting rooms, and cutting-edge labs and research spaces.                

            


                                                    
                
                   
                

                
                  
                

                
                  Networks ensure code runs securely and seamlessly, equipment is modern and robust, and our skilled systems team manages support and upgrades.                

            


                                                                      
                
                   
                

                
                  
                

                
                  Intrigued by a Khoury College and Northeastern undergraduate education? Start here for the big picture—academics, experiential learning, student life, and more.                

            


                                                    
                
                   
                

                
                  
                

                
                  Ready to take the next step in a tech career? Our master’s programs combine academic rigor, research excellence, and meaningful experiential opportunities.                

            


                                                    
                
                   
                

                
                  
                

                
                  Welcome to the Align Master’s Program, designed for people ready to add computer science (CS) to their skill set—or switch to a brand new career in tech.                

            


                                                    
                
                   
                

                
                  
                

                
                  As a Khoury PhD student, you’ll immerse yourself in a rigorous curriculum, collaborate with renowned faculty, and make an impact in your chosen research area.                

            


                                                    
                
                   
                

                
                  
                

                
                  Wherever you are on the Khoury undergraduate path, we have advisors, resources, and opportunities to fuel your success and make computer science for everyone.                

            


                                                    
                
                   
                

                
                  
                

                
                  Wherever you are on the Khoury graduate school journey, our advisors, information resources, and opportunities will help you forge an individualized path.                

            


                                                    
                
                   
                

                
                  
                

                
                  At any point in the Align journey—and at any of our network of campuses—Khoury advisors, resources, and opportunities support your path to a career in tech.                

            


                                                    
                
                   
                

                
                  
                

                
                  Advisors and faculty will help you navigate the PhD path at Khoury College—from research spaces and interdisciplinary projects to student life and resources.                

            


                                                    
                
                   
                

                
                  
                

                
                  Faculty and staff make exceptional contributions to Khoury College—and the future of computer science. We are here to support you at every turn.                
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