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Implementation of Visual Data Compressor for
Vision Sensor of Mobile Robot

Hyung O Kim', Kyoung Su Cho’, Moon Yeal Back™ and Chang Doo Kee

ABSTRACT

In recent years, vision sensors are widely used to mobile robot for navigation or exploration. The analog signal
transmission of visual data being used in this area, however, has some disadvantages including noise weakness in
view of the data storage. A large amount of data also makes it difficult to use this method for a mobile robot.

In this paper, a digital data compressing technology based on MPEG4 which substitutes for analog technology
is proposed to overcome the disadvantages by using DWT(Discreate Wavelet Transform) instead of DCT(Discreate
Cosine Transform). The TI Company's DSP chip, TMS320C6711, is used for the image encoder, and the
performance of the proposed method is evaluated by PSNR(Peake Signal to Noise Rates), QP(Quantization
Parameter) and bitrate.

Key Words : Mobile robot(°] &2 %), Vision sensor(A]ZH4lA]), MPEG-4(Motion picture experts group),
DWT(Discrete wavelet transform), IDWT(Inverse discrete wavelet transform)
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Fig. 1 Schematic diagram of vision system
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Fig. 2 Block diagram of MPEG-4 video encoder

4.1 o4k of23¢ Het

ol Bl Wael 7B Ade 9oy FrE
NZ-Fag GFoAA Sl FEPE e dol
g NAZFY AY Aoz FH3E Aolth
o]l WMAA NAFFELS U oA &
Kz & (dilating) £ # o] (translation)l] 2]
3 AR B.

ol e A Al FAL g 4
()9} 2ol Fedd.

4> 2 e

=

vi=du b= {157)

A7NA, §o0E BB AelBR P g
gy Ex Holo] oo FaiAm, wf WF
2AY Wfoln = Holwgolt, |

| WEZAN Aol AT L= WH
£ BEHT ok OB uEse ¥} 279 F
o old) ched 2o BEY & Uk

(M

HE
a<

x=ZIc v, ¢ER, icleZ x,v,L¥R (@

101

714, pe 4% ARE Avsn 2= A5 A
&, A% 49 Feane dnvd

B 74§47t A 0B 2ol A Amdt
@

i=j

<”f’”f>={(1)§ i+ ©

A% AF {c,eRBe AE 49 714 &5 JF
{v;iehezs A7 AR Aoz 9& F
o 5 dol B AL g 4 R AP 7
et

c;/={x, v @

AAZ gRg A 2" A JEHE ASE o
A AFoln, welA dolEF FA] FE3S F7]
Tol we} ol4kel sojo} gk mekd 4 ()9 vl
AME a, 75 j, k2 o3 Hd of B9
glo] B WES oAk fojEa Wgelgtm It
ol AEAE x=(A0], A 1], -, x(n), -,
AN-1)), Aln]eR 7n€Z i=(,1, 2,--N—1
agn, N=T/Telgd 35 4= €98 22
RYe) &3tiz & 4 oo, DWTY 7|14 &4
A RN} e} mebd pwTY 71A el
¢ (D BEL WARSF a, 9 N E BE
3}H(sampling)3te] oA 2 (5)7 o] ZEHATH

vdnl=¢;dn )
293 4 @y Bed gol oust A
n—1
v, p = ngox[n]‘/},k[n] ©)

WES j, ke W9E BE OeT go| A
ol gie},

0<k<27'N, 0<j<J(J<log,N)

SR, ] A AEwe 9az &7 WEe A
2¢ 714 $5E 0,2 Add, ole HJ
go| B HES YEdh o] AxE an]d &

AYo] H3tE FHo| 22 scaling A ETHL B3¢
v AFv J&e d-gdrt



AYe . 245 WEY . ART

#RRWBeA A0nA AoE

£9F3, forward DWT(H S DWT)S] 2]
o3 2ol Feldo

N-1
d,',k= nzzox{n]sﬁ,k[n],

N—-1
Cin= ZE)A{”M’;;/@["] )

A (OlAM Detail AF d) & 48 AE ] n]9l
aF 8 JEO|H, Coarse AF Cjp x[n]9d A
Fu Aotk pwTd AF d; 8k ¢;9 ANF
RRAL Lo ettt S A o A s
DWTS & (8)7 Zo] Fedn’

An}=

J 27N
j=1

;Z(:) d; k¢j‘k[n]
27'N-1

+ kZ(:) ¢;40; A7 ®)

4.2 O[& fo|E8! HES o|BE JAUS

FELFAAN Fol AHEEZ DCTY 7|¥kE
T 4E Ve & Y 9448 98 g 5o
2 Yol AHestA Hed, o] w#e Block
artifact®} & 5 &40 BAsHA Hrk a2y
DWTE °|&3% 4% 7le2 94 A gl &
%& 83517 g&Eo DCT ol8l§ EAZS 22
Hog HFAE = Ju. B =T DWTE 9
FEo] 22 HEAA ESEAE £d #
, 94 B9A X DCTe Ha) FAe] MM
HoAF I g}

DWTE 4832 Ix, yol Wis] 3 BFoz
Add T3 de e ndl9 T3 e E 77 A&
3t L(u, v)¢ H(u, v)E A48, A4 E L, v)
¢ H(u, v)oll W3l oA € wgez Adgy 53
delet 1dd &3 IHE Z7 3839 Li(,
v), LH(u, v), HL(u, v), HH(u, v)o 3}33l= A&
et A WA sPATe 23 A2 19 HFH
o, 3 #¥ 2= & FFHAdA A€ LL(u, v)dl
N HAZLE WEFOIZAN LL2u, v), LH2(u, v),
HL2(u, v), HH2(u, v), LH(u, v), HL(u, v), HH(u, v)
o] B34S dA Ha, F8 @¥ 32 LL2(u, v)oll o+
Al o] 3L vHE A L3t 7ot Fig 32 ol
g DWT F A& T 3ste] BoFa glth

o> |
o X2 of

o

Fig. 4% 3974 DWTE 43 44 ved
Roltt, HA dodde] s 144 DWTE F33}
W LLI, HL1, LH1, HHl =9 448 94 H&
dl, HH1S oiZbd #@dke] oz Jie 7HAH,
HL1& 3o oG4, LHI2 3 3ake] 9
294, LL1S 4= o8 J4s 747 7
dr}. o)s) Ze HHoF 294, 337 DWTE ut
£ g3

Row Direction

| Low pass filer } | Hiymmml

Down Sbmping Down %mpling

I 10X Il Hiu, v} ]

Column Direction Column Direction

I Low pass fier ] | Hidlpassﬁl!er' I Low pass filter ] I Highpassﬂul

Down Sbmping Down Sbmping Down Sfmpling Down Sfmpl‘ng

[ www | [ vew | [ ‘e | [ ‘e |

Fig. 3 Block diagram of DWT

Fig. 4 Result image of 3-level DWT
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