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An Actual Scene Geographic Model Printing Robot and Optimization Method

CHEN Xin-Wei' LIU Jing-Tai'

Abstract

LIN Sen!

SHI Tao* CHEN Kuo! WEI Qing'

This paper gets geographic information data of actual scene model by processing and analysis of the satellite

remote sensing data. On this basis, the technology of actual scene geographic model printing robot is studied, including

the mechanical and control system design of the robot, model optimization, image compensation and so on. Finally, a

fast processing method of high precision and true color actual scene model is implemented.
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Fig.1 Principle and mechanical structure of the actual

scene geographic model printing robot
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Table 1  Relationship between printing distance and

ideal placement of ink droplet

WM H (mm) RIAEE P (%)
99.9
99.4

1
2
3 93.3
5
8

72.9
50.9
10 41.8
15 28.6

R 2 PASIELEE (mm)

Table 2 Comparison of optimization algorithms (mm)
SPRIPER OKEERS RZEIME
JR IR 14.1 84 0
ANEAEH (1 BY) 12.3 62 7.1
NBAEH (2 BY) 11.3 60 11.9
AN (3 B 9.6 52 16.7
BNV 12.4 7 1.1
RIS B 12.2 77 0.8
CURFR TR (AT 20) 8.3 41 3.1
CURFR e, (R -ATi2E 15) 7.5 33 4.0
ERFR T IE D (BUEAi 5) 6.4 17 5.8
EVRRIR T I AR R Eic =X (2) P
1
H(u,v) = ————, (2)

2n
1+ [—Dg‘;”)]

o, Dy Ko #ObEE, n b k¥ 4 1B 2L
D(u,v) = Vu?+v?2 FIEREWE 5 P, 4
FEAH B AR e EURFIR TR . S A L AR 445 )L

w73



26 H g 1t

38 %

Output model
Model /'(x, ¥) Sy

DEFT Hiu v) IDFT
|F"{i.-. I‘Jl—-l H(u, v) Fiu v)
K5 AR ISR AL ]

Fig.5 Flow chart of Butterworth filter

Pre-processing

Post-processing
procesing

Kl 6 AEL 7 O Jstha it DL OEAR  15 1)
DE A AL A AR K S 2L I T DU
H, et AR, MR P LA 2 A th B
M. ¢ 3 A W9 FR) W o 1 K% = i AR A W
PLAE, T P AN ] 0 A L A m] LASRAS BT s 2 £
PG T2 2R SR R R Al

AT 3B AR Sk SR R (R A
Uk BeTE b, B9INmESLTE XY P bR B i,
TR ZIEE 0 15 2. XU IR 455k )
BREG R, VLA R E K] R, 15 BRI (1 S AR ]
S, IR ZE ) Ay f A B KWK R R, Ay
S AT (R 22 S A A DS, BRATIR U (R W 22 R,
FLARIA) B FR A5 ISR [10].

DEM /10m

400 400
300 300
x/30m

¥/30m 100 200

00

550
500
450
400
350
300 F S/
250+
200
150

Y /30m
')

50

50 100 150 200 250 300 350 400 450 500 550 600
x/30m

K6 st Bt i L 25 e Al
Fig.6 The original data model and the

distribution of contour

60a

Low-pass filtered DEM /10m

500
400
300

200N\ &~
v /30m X s 200
] 100 x/30m

600
5501
so00f
4501
4001
3501
300
2501
200
1501
100[

s0f

v/30m

50100 150 200 250 300 350 400 450 500 550 600
x/30m

K7 BOESE D 15 AORIEME B 5 B By K 55w 470 A
Fig.7 Low-pass filtered data model and the distribution
of contour (fc = 15)

® 3 i KA EE 2 Ho L

Table 3  Comparison between the original data and
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Fig.8 Relationship between average printing distance

and nozzle angle of one geographic model
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