DECILARATION OF DR. DAVID M. BEVLY

I, Dr. David M. Bevly, declare as follows:

1. T have been retained by Volkswagen Group of America, Inc. in connection
with its petition for inter partes review of U.S. Patent No. 5,714,927 (“the *927 patent”).
I have over 10 years of experience in fields relevant to the 927 patent, including signal
processing for vehicle sensor systems, vehicle radar systems, and object sensing
systems. I hold a B.Sc. degree in Mechanical Engineering from Texas A&M
University, 2 M.Sc. degree in Mechanical Engineering from Massachusetts Institute of
Technology, and 2 Ph.D. degree in Mechanical Engineering from Stanford University.
My qualifications are further set forth in my curriculum vitae (Exhibit A).

2. I have reviewed the 927 patent, as well as its prosecution history. I have also
reviewed U.S. Patent No. 5,521,579 (“Bernhard”), U.S. Patent No. 5,325,096

(“Pakett”), and U.S. Patent No. 4,053,026 (“Fujiki”).

The *927 Patent

3. The ’927 patent describes methods of controlling alatm or alert indicators in
automotive radar systems. The 927 patent, col 1, ll. 7-10. According to the *927
patent, vehicle near object detection systems using radar suffer from varations in
target discrimination and the reflectivity of target vehicles, which can lead to false
alarms, alert dropout, and alert signal flicker. The 927 patent, col. 1, 1. 13—ol. 2, 1. 6.
The 927 patent considers these problems to relate to the “zone of coverage response
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of side detection radar,” and seeks to improve the zone of coverage by delaying a
signal turn-off, or applying a longer sustain time to hold the signal on. The 927
patent, col. 2, . 10-34. For example, according to the *927 patent, sustaining an alert
signal for a sustain time “improves the zone of coverage as perceived by the vehicle
driver.” The *927 patent, col. 2, Il. 15-34; col. 4, 11. 8-21.

4. The radar system described by the *927 patent includes side detection system
16, which has side detection radar antenna 14 and signal pro.cessor 18. The detection
system detects an object in the adjoining lane, and alerts the dtiver when an object is
detected. The *927 patent, col. 2, L 66—col. 3, 1. 27. The signal processor 18 discerns
valid targets using various information such as the relative speed of the vehicle and
the target, and the range rate of the target, and ignores those targets of little interest to
the driver. The *927 patent, col. 3, 1L 27-51.

5. Figures 3a—-3d illustrate the reflected radar signal strength, to show how weak
return signals cause gaps in the alert command. To remove these gaps, the *927 patent
describes “judiciously sustaining” the alert signals, “thereby extending the zone of
coverage as perceived by the driver.” The "927 patent, col. 3,1. 52—col. 4, 1. 7. The alert
signals fill in any gaps in the signal, and further add a period 48 to the end of the alert
signal. As shown in Figure 4, the extended petiod 48 results in zone extensions 56 and
64, so that the driver “has greater assurance that the blind spot is free of an object.”

The *927 patent, col. 4, Il. 8-21.
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Sustaining the alert signal follows the algorithm outlined at column 4, lines 22

to 49. Specifically, if the alert is active for at least a threshold time, a variable sustain

time, selected as a function of vehicle speed, delays the turn-off of the alert. The *927

patent, col. 4, 1. 41-44.

7.

In a Notice of Allowance dated July 22, 1997, the Examiner acknowledged the

pertinence of several prior art documents, including Bernhard, to the method claimed
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in the ’927 patent, stating, for example, that “Bemhard discloses a method for
providing guiding assistance for a vehicle in changing lane,” but stating that

The prior art cited herein fails to disclose a method of improving the
perceived zone of coverage response of automotive radar comprising the
steps of selecting a variable sustain time as a function of relative vehicle
speed, and sustaining an alert signal for the variable sustain time if the
alert signal was active for a threshold time.

8.  Therefore, according to my understanding of the prosecution history of the
"927 patent, it was allowed because it claims “selecting a variable sustain time as a
function of relative vehicle speed;” and “if the alert signal was active for the threshold

time, sustaining the alert signal for the variable sustain time.”

The Combination of Bernhard, Pakett, and Fujiki — Claims 1, 2, and 6

9.  Bernhard describes a computer-assisted guidance system for a motor vehicle
that includes a number of radar devices including a rear-mounted radar device HR, a
distance radar device AR , a blind spot radar device TWR, and forward-directed radar
device VR. Bernhard, col. 3, 1. 3440. “These devices detect the presence of objects
in the respective area covered by them, and also permit the distance from the object
to be determined.” Bernhard, col. 3, 1L 40-43.

10.  As described by Bernhard, radar devices measure the relative speed of objects 1

to 4, compatred to the driver’s vehicle 0. The driver’s vehicle speed v0 is measured by



a speedometer. Bernhard, col. 4, 1. 35—40. Therefore, Bernhard describes determining
the relative speed of host and target vehicles.

11.  Referring to the radar devices, Bernhard states that “[tJhese devices detect the
presence of objects in the respective area covered by them, and also permit the
distance from the object to be determined.” Bernhard, col. 3, Il. 40—43. The raw data
from these radar devices are processed, including filtering out faults, and tested for
sufficient plausibility. Bernhard, col. 4, 1. 40-44. Bernhard therefore detects the
presence of a target vehicle, and produces an alert command.

12.  The distances s01 to s04, as detected by the radar devices, are used to
determine whether a lane change is possible. If a lane change is not possible, an
instruction to stay in lane is issued to the dtiver. Bemhatd, col. 5, 1. 44—col. 6, 1. 22.
Therefore, Bernhard describes activating an alert signal in response to the alert
command.

13.  Pakett descrbes a smart blind spot detection system. Using radar, the blind
spot system detects the presence of an obstacle, measures the relative speed between
the vehicle and the obstacle indicated by the Doppler shift in the radar signals, and
generates an alarm if the obstacle is traveling at a similar speed and direction as the
vehicle. Pakett, col. 2, Il. 8-13. To prevent unnecessary alarms, the smart blind spot
system only warns the driver if the object persists for the “persistence period,” which
is the time it takes for the vehicle to travel 15 feet, or if the presence of an object is
indicated within two seconds of the previous warning. Pakett, col. 6, 1. 43-56. Then
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the alarm is sustairied for at least one second after the object is no longer detected. If
the alarm has been on for more than one second without reactivation, the alarm is
stopped. Pakett, col. 7, 1. 64—ol 8, 1. 5; Fig. 3A.

14. Pakett also describes a low pass filter 27, which setves to eliminate signals for
objects that only briefly appear in the vehicle’s blind spot, as these objects are not of
interest to the driver. Pakett, col. 5, Il 11-31. The low pass filter 27 passes signals of
lower frequency, i.e., those signals that appear for longer duration. Therefore, the low
pass filter 27 distinguishes signals that are maintained for at least a threshold amount
of time from signals that only briefly appear. Only those signals that are greater than
the threshold time are passed through the filter and to be utilized to activate an alarm
signal. These signals, which are longer than the threshold time, may be sustained by
the system described in Pakett, for a sustain time of one second. Pakett, col. 7, L. 31—
col. 8,1 10.

15.  Therefore, in the system described by Pakett, signals that are active for a
threshold time are sustained, and the zone of coverage would appear, to the dtiver, to
increase according to the sustain time.

16.  Fujiki describes a vehicle system including a radar device that emits a radar
signal in order to detect obstacles relative to the vehicle. The system prevents “stop
starting braking due to momentary ‘safe’ signals.” Abstract. The system maintains a
safe distance between vehicles by comparing the relative speed and distance between
the vehicles to a setpoint curve, and applying the brake when the vehicles are within
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the safe distance for the measured relative speed. Fujiki, col. 2, l. %-13; Fig. 3B. If the
system determines that braking is not required to maintain a safe distance between the
vehicles, the system checks whether the brake was just previously on. Fujiki, col. 5, 1L.
46-57. If the brake was just previously on, the system applies additional braking, i.c.,
sustains the brake, for a petiod of time. Fujiki, col. 5, Il. 59-61.

17.  Fujiki descrdbes three preferable periods of time that the brake will be
sustained: #, #, or 4. One of these time pedods, 2, is expressly described as a function
of the relative velocity of the vehicles. Fujiki, col. 5, Il. 5967 (“# is a function of the
pre-selected distance D and the relative velocity dR/dt just prior [sic] the danger
signal disappearing, for which the additional braking will take place.”). Fujiki therefore
describes selecting a variable sustain time as a function of relative vehicle speed.

18.  The purpose of this system, according to Fujiki, is to sustain the braking system
in an activated state for a predetermined distance after a danger signal disappears.
Fujiki, col 1, 1. 53-58. Thus, Fujiki is improving the petceived zone of coverage of
the detection system (after the signal has been persistent for a threshold time).

19.  Regarding claim 2 of the *927 patent, as desctibed above, the variable sustain
time of Fujiki is a function of the relative vehicle speed. Fujiki, col. 5, 1. 59—67. Fujiki
states that the sustain time is a function of a predetermined distance and the relative
velocity. This time must be the product of the distance and the inverse of the relative
velocity. Therefore, Fujiki describes that the sustain time is an inverse function of the

relative vehicle speed.



20.  Regarding claim 6 of the 927 patent, as stated above, Bembhard, Pakett, and
Fujiki each describe determining the host vehicle speed. Bembhard, col. 4, 1. 35-40;
Pakett, col. 7, 1L 31-32; Fujiki, col. 2, Il. 28-31. As further described above, Pakett
includes a persistence period of the time it would take for the vehicle to travel 15 feet.
Pakett, col. 6, 1. 4346, col. 7, 1. 32-36. The determined time, i.e. the threshold time,
is a function of vehicle speed, as the speed of the vehicle will dictate how long it will

take the vehicle to travel 15 feet

I declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true, and further
that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, ot both, under §1001 of

Title 18 of the United States Code.

Dated: March léf, 2018~ pawj ﬁ%

Dr. David M. Bevly
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