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Ultrasonic Haptic and Artificial
Intelligence Based Contactless
Interaction Pathology System
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Abstract

Pathological analysis provides cell-level information of the
patients’ tissues and lesion regions in modern precision
medicine. Conventionally, a doctor examines the pathological
sections with high-magnification microscope, which may result
in contamination. It is also a burden for the doctor to manually

examine the specimens and subtle lesions may be ignored.

To address the aforementioned problems, "Ultrasonic Haptic
and Artificial Intelligence Based Contactless Interaction
Pathology System” is proposed, as shown in Fig. 1. To prevent
the contaminations caused by contacts, our system provides
a non-contact pathological image browser, as shown at the
bottom-left of Fig. 2. The pathological sections are first scanned
into digitalized whole slide images (WSlIs). Then the doctor can
interact with our system using hand gestures and examine the
WSlIs on the browser. The control panel of the system is displayed
on the screen and the mixed reality (MR] glasses, as shown at
the top-left and bottom-right of Fig. 2. Using only visual cognition
to control the virtual targets in MR glasses demonstrates
cognitive bias in non-contact control function. Therefore, to
increase the accuracy of control and user experience, the
ultrasound haptics feedback technology is implemented. The
proposed system will recognize the doctor’s hand gesture
first, and then calculate the signal waveform and transmission
delay for each ultrasonic emitter to make them simultaneously
arrive at the target position. Afterwards, the ultrasonic emitters

emit the ultrasonic signals, and the ultrasound waveforms
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are superimposed around the doctor’'s hands and generate
haptic effects by vibrating the air. In addition, several artificial
intelligence pathological analysis models are developed to
analyze the pathological images, detect lesion regions, and
calculate quantitative indicators. The analysis results are
highlighted on the images to provide the doctor auxiliary

information for diagnosis and reduce the doctor’'s burden.

In the future, the advantage of the non-contact interactive
control of our system may be further developed, and the
system can be applied to the operation room, where sterility
during the surgery is highly required. Our system may integrate
with the visualization of other diagnostic tests and provide

surgeons a more convenient access to the patients’ information.

Al Pathology Platform

Fig. 2 Integration of Unity, pathology platform, haptic feedback technology
and MR display for contactless interaction pathology system




