110

v
17t 14
® s
/
70
20—+
221 ! ! \
ay
21 14 15
ZQ

FIG. 1




12

2/10

DELIVERY BOX

197

PACKAGE
SENSOR

ELECTRIC
LOCK

DELIVERY

COMPANY

TERMINAL
DEVICE

72

N
o
/

MEASUREMENT

DEVICE

DIMENSION
MEASUREMENT
UNIT

71

74

COMMUNICATION
NETWORK

70 —1—

SETTLEMENT
UNIT

SENDER
TERMINAL
DEVICE

FIG. 2

MANAGEMENT
SERVER




3/10

23—

22

FIG. 3



4/10

36
INTERFACE |/
32
ve
MCU
SHAPE |/ 31 35
RECOGNITION S 33 /
UNIT -—/
M DMENSION —],——
MEASUREMENT
UNIT STSE?I_GE
30 SHAPE LEARNING
UNIT
(DEEP LEARNING N
OR THE LIKE) 34
ILLUMINATION CAMERA ( CAMERA ) DISTANCE SENSOR
UNIT (DISTANCE IMAGE
P e SENSOR)
? 23 27
24
40

FIG. 4



5/10

| START | {31

SHAPE
RECOGNITION

TANGULAEEF?/-(RALLELE- CYLINDRICAL PRESCRIBED OTHER
PIPED (BOX) SHAPE SHAPE SHAPES
DIMENSION ||
MEASUREMENT H \
1
! MEASUREMENT
MEASUREMENT MEASUREMENT SPECIFIC ! METHOD
METHOD METHOD SERVICE 1 (WxDxH)
(Wx D xH) (2mr x H) :
_________ 1
v
ERROR
GUIDANCE TO
COUNTER
S3
DISPLAY N\
MEASUREMENT
RESULT
END

FIG. 5




6/10

START
VL S11
TURN ON A%

ILLUMINATION UNIT

v

TARGET OBJECT

v

IMAGE MEASUREMENT Y \_~

[ CREATE EDGE IMAGE y\/

RECOGNIZE EXTERNAL SHAPE FROM SAMPLE EXTERNAL SHAPE

MATCHING OR APPROXIMATING EXTERNAL SHAPE

OF EDGE IMAGE

2

MEASUREMENT METHOD

S15

DETERMINE DIMENSION  [/\_~

S16

MEASURE TARGET DIMENSION OF
MEASUREMENT TARGET OBJECT

Az

|

: S17
CALCULATE VOLUME

S18

| DISPLAY MEASUREMENT RESULT I/\/

!

END

S14

FIG. 6



7/10

21—~ \

FIG. 7




FIG. 8



FIG. 9



10/10

23

22

! I L

60

FIG. 10




