2021 %3 A Wl R F SR RAF RO Mar. 2021
58 2y Journal of Sichuan University (Natural Science Edition) Vol. 58 No. 2

BT EZSHERFHITRANE
X 5 & 48 B Bl X T A\ ZE Bl R

ZEH., RHR, KL%

(PUIREATHELEABE - AR 610065)

i E. BRAAEEZR RN TALFAL B4 BRI 515 T4 mey a5, £ e a%4e
SR, RE S BRI, AN E R RAEBAEG XA W T A4 0 B2 R AKFE
B BA A0 AR Z AL E AT AR F 5@ R P AR AT KR AL 8 IR 20— 2 AR
B 50wt b R AR RAEAL FAL W32 B2 H45 5 e tE L B sb, AR A S T 52
NEA BB FBRRAFAERARGEE AT FHERRES L &M, KT R
AT H. 264/AVC Hoik, A R 4 54 B B LI K TG A B LA R IR 09 B R 45 50k 3T
SR o Ay B AR X 3% Ae dE D5 AR R IR R R R B 69 R 45 Y R 45, ARk H. 264/ AVC Hik, o ik
FARIEER B IR B0 OUT 86498 I E 3 09 TR 45 R, xF W 284 58 AT

KER: BRAAZE; H 264/AVC; BAARR B AL E S

FESES. TP393. 1 XHEkFRIRED. A DOLI: 10.19907/j. 0490-6756. 2021. 022005

Image transmission of an automated guided vehicle in industrial environments
that compressed by region of interest based on the attitude sensor

GONG Xing-Heng , WU Xiao-Ling, ZHANG Wei-Hua
(College of Computer Science, Sichuan University, Chengdu 610065, China)

Abstract: The bandwidth of an automated guided vehicle in industrial environments should meet the re-
quirements of visual navigation, monitoring and control signal transmission simultaneously. Providing
image signals in real time while not consuming too much bandwidth has become the key to the transmis-
sion of automated guided vehicle in industrial environments. The images used for navigation monitoring
should be of high quality in the horizontal field of view. However, the acquisition of the view in the hor-
izontal field is difficult because the road surface is uneven during the moving of vehicles, and the exces-
sive bandwidth occupation of view acquisition will affect the navigation, monitoring and control signal
transmission of the automated guided vehicle. Therefore, transmitting image data in real time under
low-bandwidth conditions is the focus of automated guided vehicle image transmission research. The im-
age used for navigation monitoring should be of high quality in the horizontal field of view. In order to
balance image quality against bandwidth consumption, this paper proposes an image compression algo-
rithm based on the H. 264/AVC algorithm. The proposed algorithm uses a gesture sensor to obtain the

horizontal field of view as the region of interest, and adopts different compression rates for the region of
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interest and the region of no interest in the video frame, respectively. Compared to the H. 264/AVC al-

gorithm, this method can achieve a higher compression rate while ensuring the image quality, and is

more friendly to the network bandwidth.

Keywords: Automated guided vehicle; H. 264/AVC; ROI; Video compression
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polarity of rotation
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Tab. 1 Sensor angle corresponds to sensor parameters

MR/ X axis/rad Y axis/rad
0 —0.027 0.010
30 —0. 494 0. 364
60 —1.030 0. 651
90 —1.506 1. 604

120 —1.010 2.292
150 —0. 387 2.499
180 0.003 3.138
210 0.371 —2.578
240 0. 705 —2.319
270 1.534 —1.602
300 1. 208 —0. 755
330 0. 601 —0. 506
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per, libx264 is the original H. 264 compression
method, and mask is the corresponding mask used
in this paper
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Fig. 8 PSNR comparison of ROI in the video in 6 cases,except for the downhill situation (e), because the

region of interest is too small, the non-interest region accounts for a large proportion of the picture,

which is obviously lower than the original picture PSNR value, the rest of the situation is not much

changed from the original image of the region of interest PSNR
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Tab. 2 The video compression experiment of pitching and

turning, d is the pitching Angle, ¢ is the turning

Angle, and PSNR in the table is the PSNR of ROI

i FH 1ibx264 4fid KNI BES

e fa s ‘ L
/KB PSNR  K/N/KB  PSNR
a2.0° 50;00 2820 36.243 2 1452 36.2333 48.5
2.15° 30;0c 1431 35.9548 226 35.7719 84.2
J.—15° gp:Oo 1276 36.799 9 232 36.7805 81.8

9:0° ¢:15° 1483 36.9114 561  36.5070 62.2

J.15° @: 15° 1594 35.2765 339 35.256 9 78.7

J.—15° 90:150 1430 36.0397 472 36.015 3 67.0
A\

5 & e

£ LT BT I A A el X A7 Bk 1 0 »
FI I A AR B ) — Bl TR O R X I A
R BRI T T A0 DX 20 % 1 45 - DTG P
Mg A>T AR RN R PSNR {E I B0 A 4%
IR » AR ORI TN DX S 5 o R X Il )
T T RE T34 W A4 2 el X TGN 4 PR A Y 2
RN A SCEIT I TC N4 B S R A A
RIS - (1) /NG 32 Bl 8 8 i bR g v A A
A AL R AR B B BUE 2 B — B sh B
G ARSI A B M P B — A R Ak
Bl (2) 5K AU AR B N S R, 2
BRI SR FEAR AR SO R 7 1 AN BEAR i ke

XA )L

7]

(8]

[9]

[10]

[11]

[12]

[13]

I, . ATEASERERITRISBRERESHEGE R AAF B % 58 &

5% 30k

(1] akEE. Tolk 4. 0 M RedlzET]. MM 56l T
., 2014(8): 1.

(2] ASfLAL. (RT3 AR AT 2% B IR/ 000 g T B2 R WF 5%
[D]. L. Lifgscim ke, 2015.

[3] Kalva H. The H. 264 video coding standard[]].
IEEE Multimedia, 2006, 13: 86.

(4] AJASE. 3KAA . Mo T JC N 4250 B ok B AR T 5% b

JRLT L il v R Je) R 2 2 4l A AR B 27 i, 2017,
33: 66.

falfE, B, T3XH. & HESRLEAZIREL
LAl A L. 2017(12) . 19,

155, LB, mAR T ARG A7k & fe—
Vit AREPTELEE . X Fll 388 L) ). Y
AR5R . 2019, 24; 94.

Wallace G K. The JPEG still picture compression
standard[ J ]. IEEE T Consum Electr, 1992, 38.
xviil.

P SCE. FE T OpenWrt JFUR 3 Gt 1) Jo 2 MR I 455
eIt [J] AL S AN RGN, 2015,
15. 68.

W FE TR, A, XGRS, BT ARMIL Y H. 264 52
AP EPE RG] LI AT SHRE, 2018, 37 87.
Ram, v, E AR, S BT HL 265 19 T
JETCL B G AL i R g it LT ] b it TR,
2018, 26. 66.

RPi-Distro. RTIMULib [ EB/OL]. (2014-03-20)
[ 2020-01-08 ]. https: //github. com/RPi-Distro/
RTIMULib.

Wang Z, Bovik A C, Sheikh H R, et al. Image
quality assessment: from error visibility to structural
similarity[ J]. TEEE T Image Process, 2004, 13: 600.
Wiegand T, Sullivan G J, Bjontegaard G, et al. O-
verview of the H. 264/AVC video coding standard
[J]. IEEE T Circ Syst Vid, 2003, 13: 563.

13

} Bl A

FofoSc SRR, RN, AR TR

i SRPFZ2BR, 2021, 58 022005,
i 3

=5
%

N

+

wmﬁmﬁMER%A¢@%U1mMﬁ%%ﬁzaé

: Gong X H, Wu X L, Zhang W H. Image transmission of an automated guided vehicle in industrial environ- +

;L ments that compressed by region of interest based on the attitude sensor [J]. J Sichuan Univ: Nat Sci Ed, 2021, 58 +

1 022005.

+

e e en e eeer s —hmsr—pmeresr s —h s —pmer—mer st er—pmsresr st —hmsr—pmse—esr s st —pmeres1—ese s — st —pmer—pmrr—se—ess et —peerpmrr—pee

022005-7





