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Abstract: [Objective] To meet the practical demand for signal transmission and target sensing in indoor
Internet of Things (IoT) scenarios, a Retroreflective Optical Integrated Sensing and Communication (RO-ISAC)
system based on a Multiple-Input Multiple-Output (MIMO) structure is proposed. [ Methods] To enhance the
overall communication and sensing performance of the MIMO-RO-ISAC system, a unified waveform based
on Orthogonal Frequency Division Multiplexing (OFDM) and Delta-Sigma Modulation (DSM), i.e., OFDM-
DSM waveform, is first designed. Regarding the impact of channel state variations caused by target position
changes on the communication and sensing performance of the MIMO-RO-ISAC system, two Spatial Pre-
Equalization (SPE) techniques including communication channel gain based SPE and sensing channel gain

based SPE are further proposed. [ Results] Simulation results show that OFDM-DSM waveform exhibits
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superior cross-correlation performance compared with conventional OFDM waveform, thereby enhancing the
sensing performance of the MIMO-RO-ISAC system. Meanwhile, the introduction of OFDM-DSM
modulation can also effectively reduce the communication bit error rate of the MIMO-RO-ISAC system. In
addition, the communication channel gain based SPE can improve both the communication and sensing
performance of the MIMO-RO-ISAC system, whereas the sensing channel gain based SPE can only enhance
the system’s sensing performance. [ Conclusion] The proposed OFDM-DSM waveform and communication
channel gain based SPE technique can both significantly enhance the communication and sensing performance

of the MIMO-RO-ISAC system simultaneously in indoor IoT scenarios.
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