
















Figure 6: The overall data acquisition process.

Figure 7: Dataframe structure.

3 Results and Discussion

We conduct a comprehensive testing. The test-
ing scenarios involve the examination of inter-
actions within diverse real-world conditions, in-
cluding bending, temperature, and pressure en-
vironments, with the objective of faithfully re-
producing these interactions.

3.1 Bending Data

The bending degree sensor located at the PIP
joints of the index finger was selected. With the
MCP jonts of the index finger kept stationary,
the PIP angle was gradually bent from 0° to 90°
in increments of 30°. The test model was fab-
ricated using advanced stereolithography (SLA)
3D printing technology. Its specific structure is
depicted in Fig. 9. This model serves as an ideal
experimental platform for evaluating the perfor-
mance of the bend sensor. The testing process
is illustrated in Fig. 10. The voltage data cap-
tured by the glove system from the bending de-
gree sensor in the bent state is shown in Fig. 11.
Test participants wore the data gloves proposed

in this paper for a hot cup grasping experiment.
Fig.12 illustrates the state diagram of grasping
a hot cup while wearing the perception gloves.
Additionally, Fig.13 and 14 display the data col-
lected at the PIP and MIP joints, respectively,
during the process of grasping the hot cup.

3.2 Pressure Data

Test participants conducted pressure tests using
the SJ-30N force gauge equipped with a load
cell, measuring sensor voltage values. The test-
ing process is depicted in Fig. 15. In Fig. 16, we
show the relationship between the applied pres-
sure and the average circuit output voltage with
a curve fitting toolbox (considering a third-order
function) in MATLAB. And Fig. 17 depicts the
pressure data during hot cup grasping.

3.3 Temperature Data Testing

During the hot cup grasping experiment, partic-
ipants utilized the perception gloves to grasp a
cup containing hot water. The temperature data
collected by the gloves is depicted by the red





Figure 11: Bending Angle Test Data

Figure 12: Experimental Process Diagram of
Hot Cup Grasping

ception acquisition channels discussed in this
paper, such as roughness, among others. Ex-
panding the channels and perspectives for hand
perception can offer more options for subse-
quent human-computer interaction methods. A
comprehensive data glove should be the future
research direction for data gloves.

Another limitation of the data gloves in this
study is that they can meet the accuracy require-
ments for most adults. However, for small-sized
individuals, such as children, the accuracy of
data collection during human-computer interac-
tion while wearing the data gloves designed in
this paper may decrease to a certain extent. In
the future, adjusting the design to accommodate
different sizes of data gloves can meet the needs
of diverse user groups for human-computer in-
teraction.
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