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Note S1. Modified equivalent circuit of PIN diodes via S-parameter measurement
[bookmark: _Hlk50791254][bookmark: OLE_LINK23]In order to ensure the reliability of the meta-atom design, a metasurface sample was fabricated and measured to get the actual EM responses and hence to determine the accurate equivalent circuit. The measurement was carried out in a microwave anechoic chamber, as shown in figure S1(a). All the PIN diodes are powered on and off to demonstrate ‘0’ and ‘1’ states of the metasurface, respectively. EM responses under the two states were then measured. The sample is placed at the test board and a pair of X-band horn antennas are used as the receiving and transmitting antennas to measure the reflectivity under normal incidence. The reflected amplitude and phase are captured by Vector Network Analyzer (Agilent E8363B) and the measurement results are recorded in figure 2 of the text. According to the measured results, effective parameters of the equivalent circuit were modified and then used in the subsequent simulations. The modified equivalent circuit is shown in figure S1(b). The simulated amplitude and phase of reflection are shown in figure S1(c, d). After the modification, the simulated EM responses are basically consistent with the measured ones.
[image: ]
[bookmark: _Hlk50670706]Figure S1. Modification on the equivalent circuit of PIN diodes via measured data: (a) measurement setup; (b) modified equivalent circuit of the PIN diodes; (c) simulated reflectivity using the modified equivalent circuit; (d) simulated reflected phase using the modified equivalent circuit;

Note S2. Biasing lines network
PIN diodes on the metasurface are all biased by metallized vias that connect the biasing lines on the bottom, as shown by the CAD graphs of the metasurface in Figure S2. Different voltages are input on the pins of the biasing lines, and each meta-atom is powered by metallized vias to control the on or off state of PIN diodes. Note that the middle layer of the metasurface is a reflecting ground plane, so the biasing lines network has almost no influence on the EM performances of the metasurface. 
[image: ]
[bookmark: _Hlk50792279]Figure S2. Fabrication and design of metasurface: (a) metallized holes; (b) unit in the top layer; (c) middle metal reflection surface; (d) biasing lines in bottom layer

Note S3. Wearing mode of brainwave acquisition equipment
[bookmark: OLE_LINK27][bookmark: OLE_LINK26]The brainwave signal acquisition module is a commercial brainwave sensor module, namely, TGAM module. This module collects brainwave signals through three dry electrodes. Because of small number of electrodes and the dry electrodes collecting way, the module is convenient and simple for users to wear and use. The wearing mode of the module is illustrated in figure S3. The three dry electrodes consist of one patch-type and two clip-type ones. The patch electrode is attached to the forehead and the two clip electrodes are clamped on earlobes of the user. Therefore, the brainwave sensor module has high universality and applicability. In addition, the commercial brainwave sensor module has good versatility for different users with a low price. 
[image: ]
Figure S3. The wearing mode of brainwave acquisition equipment

Note 4. Coding sequence display
[bookmark: OLE_LINK19]In order to observe the mind-control of coding sequence more intuitively, an LED array is adopted to visually display the coding state. The circuit design is shown in Figure S3a. When the output level is high, the LED light is on. Otherwise, the LED light is off. Figure S3 shows the LED array for different coding sequences, which can clearly display the coding sequences. 
[image: ]
Figure S4. Coding sequence display using LED array: (a) circuit design; (b, c, d, e) different coding sequences displayed by the LED array

Note S5. Application to attention monitoring
The RMCM can sense brainwave variations in real time, and the attention intensity can be mapped to the far-field scattering pattern of the metasurface. Therefore, it is possible to monitor the attention intensity in real time by the received EM field intensity by an antenna fixed at a particular position. Here, some hypothetical application scenarios are proposed, such as fatigue monitoring and health monitoring, as illustrated in figure S5. 
[image: ]
Figure S5. Diagram of Attention detection applications

[bookmark: _Hlk88249096]Note S6. Application to function-switching
The mind-controlled system can directly act on the metasurface through human’s brainwaves. Therefore, the module can also be applied to function switch by controlling the attention intensity through the human’s mind. In the text, we constructed a 1-bit RMCM that can control the scattering patterns. As a demonstration, we verified the RMCM through simulations and measurements. In fact, the mind-control method can also be applied to other scenarios. Many scholars have done excellent works in 1- or 2-bit coding metasurface. [1-6] These works provide some attractive functions, such as beam deflection, beam splitting, beam diffusion, vortex beam generation, focusing, imaging and so on. Here, we extend our method to 2-bit coding sequences. In 2-bit coding case, switching among different functions can also be achieved by brainwaves. As done in the text, the attention intensity is also divided to four intervals, namely 0-25, 25-50, 50-75 and 75-100. Based on the threshold in these four intervals, we preset four functions corresponding to these four intervals and employ the mind-control module to switch among these four functions. Here, we use a 2-bit coding metasurface with the four functions of abnormal reflection, beam splitting, vortex beam generation and focusing. The corresponding phase profiles corresponding to these four functions are shown in figure S6. The brainwave module can directly act on metasurface through a preset coding sequence and thus makes the metasurface to switch to the corresponding function in real time. 
[image: ]
Figure S6. Application of the mind-control module to function switching
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