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Research on Haptic Angle Discriminability and Development of Angle Magnitude Sorting
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Touch is one of the senses of human cognition. Its direct interaction with the brain allows it to be used to evaluate the
cognitive function of the human brain, and there have been related studies. But for the methods and applications of
tactile cognitive function, such research is insufficient. because this research process in this area is limited by test
methods and tactile devices, to improve these, we have proposed new test methods and developed equipment according
to the requirements of this method. In this paper, we will explore the tactile test method, the test and application
evaluation of the method, the equipment developed according to this method, and the nature of the method in the active
area of the brain.

Chapter 1 introduces the concept of various methods of tactile cognition. The different tactile cognition methods and
tactile evaluation are reviewed. Finally, it briefly introduces the research purpose and content of the thesis.

Chapter 2 introduces the two-alternative forced choice (2AFC) method was used to evaluate the subjects’ angle
discrimination ability. It also proposed to use Gaussian cumulative function to fit the ratio of subjects choosing large
angles, and then use the variance of the fitting function as an evaluation parameter which we call the discrimination
index. We compared the commonly used discrimination threshold and discrimination index evaluation methods.

Chapter 3 introduces the evaluation method of angle sorting that we proposed a new method. We designed a paradigm
for the angle sorting experiment and established a sorting evaluation method based on the results. The discrimination
index can also be calculated by the sorting evaluation method.

Chapter 4 describes the system developed according to the angle sorting method. The equipment has been tested for
hardware and software. Then, different groups of people who include young, old, mild cognitive patients and
Alzheimer’s, were recruited to conduct system and method evaluation tests.

Chapter 5 puts forward conclusions based on the results of experiments. And elaborating on the future challenges.

In conclusion, our proposed method of angle sorting can be used for the evaluation of touch cognition. Specifically,
the test method can greatly improve the test's efficiency and distinguish the different cognitive groups through such a
test. The combination of the system and the evaluation algorithm software greatly improves the use of non-specialists.
In addition, such a discrimination method involves the primary somatosensory cortex and higher cognitive functions of
touch in human brain cognition, which can also reflect human cognitive ability. The discrimination performance

obtained by using touch perspective sequencing can improve the cognitive evaluation of people very well.
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