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ABSTRACT

High-speed weigh in motion (HS-WIM) is a real-time unmanned system for measuring the weight
of a freight-carrying vehicle while it is in motion without controlling vehicle traffic flow or
deceleration. In Korea, HS-WIM systems are installed on the national highways and general national
ways for pre-selection by law enforcement. In this study, to improve the measurement accuracy of
HS-WIM, we devise improvements to the existing integral and peak weight conversion algorithms,
and we provide a new fusion algorithm that can be applied to the mat-type HS-WIM. As a result
of analyzing vehicle driving tests at a real site, we confirmed the highest level of weight-measuring
accuracy.

Key words : High speed weigh-in-motion system, Overloading, Overload law enforcement, Weight
conversion algorithm, Weight measuring accuracy
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(a) Strip type WIM sensor (b) Strip type section view (c) Intetgral Algorithm

<Fig. 1> Strip Type WIM Sensor and Integral Weight Conversion Algorithm
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(a)Mat type WIM sensor (b)Mat type section view (c)Peak Algorithm
<Fig. 2> Mat Type WIM Sensor and Peak Weight Conversion Algorithm
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<Table 1> Weight Error analysis result by Algorithmt

. GVW AOW2 AOW3 AOW4 AOWS5
Argorithm Error Result
[fff %] [fff %] [fff %] [fff %] [ff.f %]
RMS 224 3.66 4.85 4.29 3.07
MAX 6.30 11.19 13.40 9.86 12.71
Integral
MIN -8.98 -12.35 -12.80 -13.86 -11.19
STD 221 3.56 4.81 3.62 4.06
RMS 222 3.87 4.80 4.23 2.79
Peak MAX 8.02 12.80 15.65 9.79 10.94
¢ MIN -6.07 -6.63 -12.48 -11.69 -9.83
STD 2.20 3.62 475 3.49 3.44
RMS 1.80 328 4.44 3.90 2.76
. MAX 6.30 11.19 13.40 9.86 10.63
Fusion
MIN -4.83 -8.04 -10.83 -11.49 -8.41
STD L.79 3.07 4.39 3.30 340
V. AAF FIANF dole £4
w @FolA AN 1E5F710 TFE dagFe] AL ER A FeEs 98 dad
Zo AgE T 57 B Akl AR FPANFL FYSA AP AR HEe) o)Al
B AP AN iR P AYER FAF FFYR BelA WS eIt APsigon, of |
Aol BPTE FAL MEE] AATE AeE sl ZERES] A7 AAFo glon, 2018'd oA
7L GA B HE] eEEUME w2 AzEet

« &

BoundjtolGw:

GLGity

<Fig. 7> Vehicle driving test overview
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<Table 2> Reference Vehicle Type 1

GVW AOW1 AOW2 AOW3 AOW4 AOW5
Reference Weight 38,775kg 7,275kg 8,650kg 11,463kg 11,388kg

Measuring Error < +02% < £1.7% < £1.7% < £0.8% < £0.3%

Photo

<Table 3> Reference Vehicle Type 2

GVW AOW1 AOW2 AOW3 AOW4 AOW5
Reference Weight 40,575kg 6,950kg 8,675kg 8,425kg 8.263kg 8.263kg
Measuring Error < £02% < £1.4% < $0.3% < £0.3% < #0.2% < £1.1%
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<Table 4> Strip Type System Test Result

Vehicle Lane Error Result GVW AOW2 AOW3 AOW4 AOWS5
[Type] [1/2] [value] [fEf %] [fEf %] [fEf %] [fEf %] [fEf %]
RMS 3.1% 54% 3.6% 32%
MAX 51% 9.0% 52% 0.1%
! MIN -1.9% -1.0% 0.3% -6.9%
STD 2.4% 3.4% 1.8% 2.1%
Type 1
RMS 1.2% 22% 6.0% 5.9%
5 MAX 2.4% -02% 8.1% -3.6%
MIN -03% -3.4% 3.7% -8.1%
STD 0.9% 1.1% 1.4% 1.6%
RMS 3.3% 6.2% 5.4% 5.1% 7.5%
{ MAX 5.3% 11.6% 5.6% 8.7% 5.4%
MIN -32% 0.1% -12.2% 2.8% -13.3%
STD 33% 3.6% 4.9% 2.0% 6.2%
Type 2
RMS 3.8% 4.0% 5.5% 8.1% 82%
) MAX 6.6% 6.1% -0.8% 12.4% 13.4%
MIN -3.0% 1.1% -12.0% -0.5% -3.3%
STD 3.4% 1.4% 3.5% 52% 6.1%
<Table 5> Mat Type System Test Result (New Algorithm)
Vehicle Lane Error Result GVW AOW2 AOW3 AOW4 AOWS5
[Type] [1/2] [value] [ft.f %] [ff.f %] [ff.f %] [ff.f %] [ff.f %]
RMS 0.6% 3.3% 3.1% 2.5%
{ MAX 0.5% 4.6% -2.0% -0.7%
MIN -1.4% 1.7% -3.8% -32%
STD 0.6% 0.8% 0.6% 0.8%
Type 1
RMS 23% 1.8% 3.6% 3.6%
) MAX 2.4% 3.3% 42% 5.8%
MIN -42% -2.4% -5.6% -5.3%
STD 22% 1.8% 32% 3.7%
RMS 1.6% 2.9% 4.5% 2.7% 32%
{ MAX 2.6% 4.0% 6.7% 4.3% 5.7%
MIN -1.9% -2.8% 1.5% -5.5% -4.2%
STD 1.7% 2.9% 1.9% 2.9% 3.0%
Type 2
RMS 1.2% 2.3% 3.0% 2.0% 2.2%
MAX 22% 7.4% 7.3% 0.5% 0.1%
2 MIN -1.9% -1.3% -0.1% -3.3% -32%
STD 1.0% 22% 1.9% 1.1% 1.0%
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<Fig. 9> Error rate of Mat Type System

<Fig. 8> Error rate of Strip Type System
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