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Design of FPGA-Based Real-Time Game Physics Engine Accelerator
Feng Yimin
Hangzhou Feiqi Technology Co., Ltd. 310000
[ Abstract ] Amid the gaming industry's pursuit of high immersion experiences, real-time physics engines face dual challenges of
multidimensional physical quantity computation and low-latency dynamic scene response. Traditional processor
architectures struggle to meet high-performance computing demands. Addressing enterprise implementation needs, this
study proposes an FPGA-based real-time game physics engine accelerator design. By establishing dynamic task
mapping mechanisms, optimizing high-efficiency computing units, and implementing low-latency data interaction
architectures, the system achieves efficient scheduling and rapid processing of physics computations. Parallelization and
pipeline optimization are further implemented for core algorithms including collision detection, physical integration
calculations, and constraint resolution. Test results demonstrate that the accelerator significantly reduces physics engine
latency while maintaining computational accuracy, enhances resource efficiency per unit, and provides reliable
hardware support for delivering high-performance physics effects in enterprise game products.
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