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Methods
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Field-collected samples

The images of human body and the corresponding data were collected from 3 volunteers. Details listed in Methods. We used the
sensing system for human detection by touching human body with our mechanical hand integrated with tactile and olfactory sensing
arrays. the data are quantitative.

Three volunteers are male or female adult Asians. Their ages are from 21 years old to 40 years old. the sample is representative. We
choose people from random age range for human detection.

Data acquiring method listed in Supplementary Information and Methods. Each experiment was repeated at least three times
independently. The experimental outcomes between independent experiments were in all cases comparable. All data are presented
as mean ± standard deviation.

Data collection listed in Methods. The sensing arrays were connected to a home-built data serial bus for powering and signal pre-
processing. An instrumentation amplifier array (AD 8221) and a data acquisition card (NI 6255) were used to amplify the output
voltage signals forty times and collect the amplified signals. A portable resistance detection unit was used to measure the resistive
gas responses. Digital force measurement equipment was used to apply external force on the tactile arrays. The sensing arrays were
put in an 18 L glass chamber for quantitative gas detection. The gas concentration was controlled by a dynamic gas pumping system.
A LabVIEW program was used to gather the data with a sampling frequency of 50000 points per sec from different channels for the
next step. All experiment participants were fully voluntary and the construction of all challenging scenarios are under the guidance
from the Shanghai fire department.

The start date of data collecting is 2019/10/10 and the stop date of data collecting is 2021/11/21

No data were excluded from the analyses.

No participants dropped out participation.

Participants were not allocated into experimental groups.

Balb/c mice (6–8 weeks old, male, Shanghai SLAC Laboratory Animal Co., Ltd, China)

None

None




