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We show a ternary content addressable memory (TCAM) based digital processing in memory architecture (DPIM). It is a feedforward learning/inference structure with two layers of learnable
TCAM structures. To demonstrate the efficacy of this architecture, we have applied It to determine driver drowsiness through external and internal camera views.

Training of Internal view’s driver specific hypnagogic (state between wakefulness and sleep) condition by training on buffered video just before the onset of abnormal driving detection. This Is
performed In real-time to learn the driver’s specific behavior. An accuracy of 99.7% was achieved on Inner-view video training (driver state), and 98.2% on external video(driving condition).
Real-time training on DPIM takes approximately 6.23 ms per frame, while inference takes 0.33 ms per frame at a 100 MHz clock rate.

We implemented the TCAM as MRAM using the MPW (Multi-Project Wafer) process and constructed a structure capable of handling edge filtering and max pooling by parallelly connecting
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RISC-V modules. Through this approach, we maximized real-time learning and inference performance, achieving both fast learning and accurate driver state detection.
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