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Hardware Architecture
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Single lens distance sensing
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Wiring
diagram
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YOLO V/70Dbject Model

We used Anaconda+ to train Al with YOLOV7 on 4,000 car images, paired
with HUB 8735 ultra Object detection API to achieve venhicle identification.

YOLOV7, its speed and accuracy in the range of 5 FPS ~ 160 FPS exceed
all known object detectors. The optimization is mainly divided into two
aspects: model architecture optimization and training process optimization.
For model architecture optimization, the author proposes extended and
scaling methods to effectively utilize parameters and computational
complexity. method, and for the optimization of the training process,YOLOv4
Lieutenant General Modules or methods that improve accuracy at the
expense of increased training cost but do not increase inference cost.
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Assuming we know the focal length of the camera, we
can also calculate the distance between the object and
the camera. We just need to shift the above formula
slightly to the left and right, and then replace the sensor
size with the number of pixels of the object in the
Image, and we can calculate the distance.

Focal length (mm) = distance (m) X sensor size (mm) / subject length (m)

We all know that combining two cameras (stereo camera)
allows us to simulate the human eye and calculate the
distance of the object in front of us through parallax when
the focal length of the camera and the distance between
the two cameras are known. Can a single camera calculat
the distance to an object in front of it? Yes, if we only want Sensor size t Distance D
to use one camera to calculate the distance, we only neec
to know the actual size (width or height) of the object and _ | _ | |
{gl=R (oL N E1a Lol [ Ro) M1 (=N T 10 =] - N N A =T VTR o= (U Y (=R [-Jl Distance (m) = focal length (mm) x subject length (m)/image size (pixels)
distance based on the size (pixels) of the object in the
photo. Calculate how far away the object is.

focal length d Object length T
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GPS -Speed tracking

Neo-6m-v2 GPS Provide UART interface for real-time

feedback, we will directly capture the speed feedback value.
o — R GPS data follows the NMEA-0183 protocol. The unified
Order INsStucHon ]/Jsl'{]”]l,“:“ alifne Standard format NMEA_0183 Out ut uses ASC” Code.
| Its serial communication parameters are: baud rate =
$GPGGA GPSPositioning 4800bps, data bit = 8bit, start bit = 1bit, stop bit = 1bit, no
parity check.

information

$GPGSA Current satellite
information (Track Made Good and Ground Speed - VTG, ground speed information)

$GPGSV Visible satellite Format: $GPVTG, <1>,T, <2>,M,<3> N, <4> K, <5>*hh
information

$GPRMC Recommended location
iInformation

SGPVTG Ground speed
information

] heading based on true north

$GPGLL Coordinate information

$GPZDA Current
time(UTC)message
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Front vehicle collision

WhEReCsafety distance with the
vehicle ahead is not reached and the
speed change rate reaches 0.5s/-4m, it
will be judged that there is a risk of
rear-end collision. A voice prompt will
be given!

Front car start reminder

Sometimes when you are
distracted while waiting for a
red light or swiping your phone
without noticing, if the car in
front of you starts, you will get
a voice prompt!
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Speed safe distance warning

y
A Speeding warning

According to Taiwan's road traffic 18.6 « Based on Taiwan's public road

regulations, the safe driving distance is speed limit data, combined with
maintained at: distance m = (vehicle — | GPS vehicle speed and

speed KM/s) divided by 2 positioning, a warning reminder
If the Al determines that the distance to - will be issued when the vehicle
the vehicle in front is too close, a voice speed exceeds the road speed

prompt will be given! limit.
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0T Application

ALY

CanOnMultiple intersection Buses and other car dealerships can
planning equipment, real-time connect to the back-end computer to
analysis of intersection traffic instantly synchronize possible
through the network background. disasters to the central console and
The background computer Is conduct real-time driving behavior
connected In series to analysis to determine whether the
synchronize possible disasters to driver is engaging in healthy driving
the traffic control center and real- behavior. .

time traffic relief policies..
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Road measurement and shadow measurement
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Front vehicle collision warning,
speed safgly - distance warning

Road
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Road measurement and shadow measurement
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Road measurement and shadow measurement
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Practical Proof




