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Detecting acceleration and inertial direction of
moving object using IMU

S100

\

Y

Detecting up-and-down vibration natural frequency
within unit time using IMU

S200

\

'

Determining physical properties of cargo considering
acceleration of moving body and
mass of cargo with tracker installed

S300

v

Generating vibrations with the same natural frequency and
amplitude but in opposite directions

S400
/

FIG. 5
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Receiving transport environment data including
GPS, temperature and humidity for cargo, and impacts to cargo

S110-1
/

!

Generating first transportation route according to the departure and destination,
Based on the departure and destination data of the transportation database

S120-1
/’

!

Obtaining the temperature and humidity changes, shocks,
and the geographical position of the vehicle
based on GPS while the vehicle is moving along the first transport route

S130-1
/’

!

Generating second transport route corresponding to the optimized transport route,
based on changes in temperature and humidity, shocks, and geographic location

S140-1
/’
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Mapping changes in temperature and humidity to geographical locations

S210-1
/

:

Updating the geographical location and type of transportation
where changes in temperature and humidity exceeding first threshold
occur in the transportation database.

S220-1
/

v

Outputting alert signal,
when the change in temperature and humidity exceeds the first threshold

S230-1
/
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S310-1
Mapping impact point to geographical location /

'

Updating the geographic location and type of transportation / $320-1
where impact exceeding the second threshold occurs in transportation database.

:

S330-1
/

Outputting alert signal, when impact exceeds second threshold,
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Receiving micro factors

S410-1
f

l

Collecting micro factors and assigning different weights to each micro factor.

S420-1
f

Y

Generating multiple alternative transport routes
based on micro-factors with different weights, origin data, and destination data.

S430-1
/'

Y

Analyzing cause of error, based on
updated alerts in the transport database,
multiple alternative transport routes,
average travel speed by transport mode,
changes in temperature and humidity by transport mode and region, and
changes in impact by transport mode

S440-1
/

l

Generating second transport route, by generating the optimal alternative transport route
based on the analysis results of the cause of the error

I $450-1

FIG. 19
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Creating first transportation route according to departure and destination information,
based on transportation database built for route optimization

fSﬁlO-l

l

Mapping the temperature and humidity changes and shocks that
occur during movement along first transport route to geographical location
corresponding to GPS sensing value

Fa $520-1

Y

Updating the transportation database with an alert for geographical location
where temperature/humidity change exceeding first threshold or shock
exceeding second threshold occurs, along with type of transportation

S530-1
/

Y

Pre-generating multiple alternative transportation routes
by combining different weights of transportation time, total transportation distance,
temperature/humidity change rate, shock frequency, and transportation type

$540-1
e

A

Generating second transport route that minimizes alert occurrence
by setting essential parameters according to transport requirements as prior probability

FIG. 20
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S710-1

\

Collecting micro factors along actual transport routes

:

S720-1

\

Deriving correlations between microscopic factors

:

S730-1
Calculating weights to minimize errors based on correlations /

FIG. 22
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