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Abstract

JRCM has developed a next-generation ultrasonic sensor for automotive applications that achieves “collision prevention,”
which is essential for realizing autonomous driving and unmanned operation of automobiles. Compared with conventional
ultrasonic sensors, this sensor realizes detection from “more distant objects (obstacles)” to “more nearby objects
(obstacles)” and more accurate distance measurement to obstacles, thereby increasing safety in scenes such as automatic
parking and unattended automated valet parking, and reducing the risk of accidents in which cars collide with an obstacle.
The Next-generation ultrasonic sensors increase the number of waves in the signal (the number of ultrasonic waves) to
enable detection and distance measurement of more distant objects than conventional ultrasonic sensors. By applying a
workaround for the Doppler frequency shift, which is a disincentive, the relative velocity between the sensor and the object
can also be measured, reducing the risk of collisions with obstacles. In addition, the reverberation of the sensor has been
suppressed to enable detection and distance measurement of more nearby objects. Short-time learning (repeated
measurements to search for optimal values) is performed to minimize reverberation, and variables are automatically
optimized for each sensor. Furthermore, by using different codes with low cross-correlation when modulating the ultrasonic
waves used for distance measurement, distance measurement can be performed simultaneously using two ultrasonic
sensors, and the possibility of shortening the distance measurement time is also shown.
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Fig.1 Mechanism of distance measurement using ultrasonic waves
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Fig.2 Functional blocks of next-generation ultrasonic sensor

PRI YAT A HEEEEIRT S A - L EE R BRUETICART 57 A 7 hE S e 2B

BAEZFEIR No.75 2024 - 48




LS WEE TORMIE, U BEEEEB L
THh SRR ZET 25 T TORM (EIERE) o1/212%
(B340 m) #ELAHILICEVEBENL, FHIE
W DREOFEZM LT H T En s, WHEERIIERE
P CTHIEL, T2 MIET 5o UABHEE L 72 kbt
AEW L OOy 7 K2R,

22, KREKBEEE Y OEK
oY AT =YL T AR KESORIEIZASIC!

ICEESIN L, ASICE &4 TOHRRm & % L 72PCH % 18
PR ORI L, HBIRT#E N w23 lEL 72,

27.0 ny \Ymm
=

A
//7¥
7953

28.0mm
No>RAT 21—

|

G TIAEER
X3 HELARHABHFELS Y OIE
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ultrasonic sensor
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Fig.4 Transmission signal of next-generation ultrasonic
sensor
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