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Virtual Testing Technique for Remote Keyless Entry Receiving Performance
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A keyless entry system[ hereinafter referred to as keylessl utilizing radio wave has been
spreading as a product which enhances vehicle convenience. A weak radio wave of 300 MHz band is
mainly used in Japan and it is therefore important to enable a receiving antenna to receive the radio
wave efficiently for remote operation. To receive the radio wave inside the metal vehicle body, we
need to know how the radio wave behaves inside/outside the vehicle. It is known empirically that the
radio wave receiving performance varies depending on reception points inside the vehicle. In the
conventional design method, we had determined a reception antenna installation position
experimentally by using prototype vehicles but we were required to develop the reception
performance by simulation to achieve prototype-less development. In our research, we studied in-
vehicle electric field distribution and simulation method for reception sensitivity and directional
characteristics of an in-vehicle keyless reception antenna. As a result of the research, we established

a design method to determine keyless reception antenna location by virtual evaluation.
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Fig.1 Wave Length vs. Field Strength
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Fig.4 Directivity of the Keyless Operation Range
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Fig.12 Average Error with Measurement Value and
Calculation Value
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Fig.13 Precision Antenna Model in the Large Scale
Vehicle Model
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Fig.14 Modeling of the Keyless Receiving Antenna

stgbboobugobooboobobon

51 0O000000O00000004

OO0O0OFrigS00000000000O0O00000O00OO
gobooobooooooboooobooooooooon
gobooobooooooboooobooooooooon
g3a0ooomooo400o0ooooooooonooon
gobooobooooooboooobooooooooon
gobooobooooooooooooooooon

Fig.l50000000000000000000000
goboooooooobobooobooooooooon
goboooooooobobooobooooooooon
g

— 123 —



ooboooooooooboocooboocooboooooo

No.270 20090

180
Calculation

Measurement

Fig.15 Receiving Directivity of 1/3 Vehicle Model

52 O00DO0ODO0O0O0OOO

gooopbobobbobooooooobobbobooogd
S5A.000000o0oooobobooobobobobbbobooo
gooboobobo3nooom

Location

WMeasurement

Calculation

Fig.16 Receiving Directivity of Actual Vehicle Model
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