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Extension of Drive Recorder Function of In-vehicle ECU and Record Information Collection Technique
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Two of the drive recorder functions of the engine
control unit were extended. First, a function was
added that can use the vehicle diagnostic tool to freely
generate a conditional expression that will record
snapshot data as well as to enable modification of the
conditional expression. Several patterns of conditional
expressions were prepared in advance so that they
could be combined to generate the conditional
expressions that assure the capability to record the
desired phenomena. Next, the system was configured
to allow the snapshot data to be transmitted to a
server external to the vehicle. The wireless network
functionality of the Display Audio unit is used for
transmission to the server, and the snapshot data is
transmitted from the engine control unit to the Display
Audio unit by divided transmission to enable the large
volume of data to be handled for transmission between
vehicle units, which are intended to handle small
volumes of data. This was also done using simplex
transmission in order to limit bus load increase on the
transmission line. Measures were taken against data
loss, as well, by providing for retransmission of the
snapshot data even if the transmission is interrupted
due to interruption of the power supply or other such
reason.
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Snapshot trigger condition

When all the following conditions are satisfied,
snapshot data is held at ECU.

| (Conditional expression 1)
Engine speed > 500 rpm and passed 10 sec

(Conditional expression 2)
i Vehicle speed > 50 km/h

(Conditional expression 3)
i Brake switch changes from OFF to ON

Fig. 3 How to set up trigger condition using
diagnostic tool

Arbitrary OBS record trigger

Oori

Conditional expression x (x = 1..6) |

Oor1

1st conditional expression |
ot °

Select one of Expression Type 1
to Expression Type 4.

4| 2nd conditional expression |
Oor1 i

Select one of Expression Type 1
to Expression Type 4.

Oto 6

Fig. 4 Entire configuration of arbitrarily selectable
OBS record trigger condition

Table 1

Expression type setting

How to judge |

Conditional expression

| Example of setting

Expression Type 1

Parameter and
threshold

Parameter O Threshold

Current engine speed > 0 rpm

Expression Type 2

O Threshold

Each of Parameter1 0 Parameter2 | Current engine torque > Target
parameters engine torque
Absolute | Parameter1 - Parameter2 | | | Current engine speed -

Target engine speed | >
100 rpm

Expression Type 3

Parameter edge

Parameter edge
(Up edge or down edge)

Brake switch changes from
OFF to ON

Expression Type 4

Many
parameters by
logical decision

Many parameters logical
judgment
(Judged by logical decision)

Satisfy any of the conditions
below (logical decision = “or”)

Perform transmission control,
air conditioning control, or
meter control

*[Ois equality or inequality
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Table 2 Relation setting of expressions

How to judge | Condition | Example of setting

Relation of 1st conditional expression and 2nd conditional expression
Logical decision | And Engine speed > 0 rpm or
or Vehicle speed > 0 km/h
(Example of setting that
Xor condition is “or”)

Brake switch changes from OFF
to ON under the condition of
“Accelerator pedal > 0 %”
(Example of setting that

2nd conditional condition is “1st conditional
expression to 1st expression to 2nd”)

Relation of conditional expression x (x = 1 to 6)

Logical decision | And Satisfy all conditions of the
below (logical decision =

or “AND")

Conditional expression 1 and
Conditional expression 2 and

Decision order | None

1st conditional
expression to 2nd

and Conditional expression 6

Decision timer Decision delay timer | When 10 sec pass after
of OBS trigger “logical decision,”
OBS trigger condition is

satisfied.
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Fig. 5 Results of OBS trigger set up by diagnostic tool
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Fig. 8 CAN data management in divided transmission
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