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Abstract

To meet the demand of mobile security inspection equipment to rapidly recognize objects, an im-
age super-resolution enhancement system based on TMS320C6678 is designed and realized in this
paper. This system first uses bi-cubic interpolation to magnify the image, then uses dark channel
algorithm to enhance the image, and adopts OpenMp multi-core acceleration processing to acce-
lerate the Gauss filter processing part of the dark channel algorithm. The results show that the
enhanced images are clear to be observed. And the processing time is shortened, which is equiva-
lent to nearly half of the single core.
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fi-1§)  f(i,0)  f(i+1j)  f(i+2])
fi-1j+1) f(i,j+1) f(i+Lj+1) f(i+2j+1)

C=[S(1+v) S(v) S(1-v) S(2-v)]". (5)

b, (i, ) FRIERUR (I, ) 1B R AR BEAE -
2.2. BEBEIEEEE
A—MHFE R EREA T A SRz 7z, &%an(6):
()= 3 ()t (x) + A(L-t(x). ©
Her, 1 (x)RERAFEAZER, IJ(x)REBEGRINEFZE R, t(x) 2ERFE, AR
{& (global atmospheric light);

FHFENRG) PR I (x), (HR(B)HE t(x) H A HZAREIN.
UL, Selt FUREE K8 E 3 R a(T):
JE%(x) :ciﬂ,ié‘,b}( min (J° (y))j )

yeQ(x)

b, 39 (x) GBI, TARAN: CHR, G, B miH, x REPEEZE, Q0O

7 L x JA B — AN X



WH &

R AKX E T LA R B BMEER s P RO NEIEE ), A8 R ERE, K5
X% AT e ME VRS, IXFERAS R T RNEE . R THREE AT W AR (6)HEH I (x) -
B @)L, 5

min (1°(y)) =T (x) min (3° (y))+ (1= () A" ®
PN, 15:
o (1°y))) . [ (3%(y) I
mcm{yTg!(Q)( e ]J—t(x)mgn(yrggg(rl)[ G D+(1 f(x)). 9)
HH(7) AT %0 WEIEIE F B, ZRZHuER NFE BN T%, AiEess3(10):
JE™(x) = mcin(yrggi(rl)(\]" (y))) =0. (10)
0 HEAT BRI, a0 (22):
peN [ 1°(y)
f(x)=1 cumcm{yrengl(rl)[ e B (11)
NTRFFEUE R SR, Bl w=0.95;

RAEAFE:
I(x)-A

=——=——+A
max (t(x).t,)
3. £T%# DSP WEAKRBIPREZE LS

KN THEZ K% DSP FSBl UG i i, 1 JefE PC w46y dat % =X £t it
seed-560-v2 1j LA MN#F] DSP A7, SR AP HUEAE 2T — RAVACBE, AbBE 58 5 P E ) — BN
17, SRJE A CCS Hi i) Image Analyzer TR EF I EHIE F, BARFHER DA 1 FiR:

X T UGG 5 AN SC T S R F W = il S0 AT U BOKR, H 3] DSP AT B A 3Rt K )
B, A TNMPREEEE, X R. G, B Z@IE RN BT SORE BRI AN L, A S ORI i
55 B AT I TR AC I o JE X BN S SR R AT IS T e, R RS I 2 5 R T BRI AE
EWALRE b, T, FRATRE IS IR A SR B Sk, R DSP (1) OpenMp HEAT 22 A% s Ab 2,
ACRHAMIECR 8 1, &N 8, KA OpenMp # 4 FERF & 2 Fizs, private (sum, gindex,
windex, ...)% R4 & sum, gindex, windex 7E&FNEAE A A FAA UL, T RLIEAREDS HiZ A2
HIFA &4y, 1M share (tmpdata) AR &, HIH 3L tmyupdata 2020 2 28 F2 (R 3L 21, BIZRFE AR AT LA
P

EH T AR SCHE UG S AN B B SR 48 R /NRTIORAS S 2 CA, 456 DSP i AR IR SEPRIGE L, 5
KGg— RS BCAAE, WK 3 FvR. ASCFEEER BRI, Hok s 0 UG B A — e b FR )

(12)

J(x)

IR R A . L 5
= W UAEE TR M

h 4

Figure 1. System block diagram
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#pragma omp parallel forprivate(sum,gindex,windex,..)shared(tmpdata,..)
for( :: )
for( ;; )

sum-+=data[windex+i * width]*templates[gindex];
tmpdata[i* width + j]=sum;

Figure 2. Gauss filter OpenMp accelerated processing program
2. SHTIER OpenMp HNERAIRFZFF

/5 SCAF it NP ARSI R A 21 € 7) K

#pragma DATA_SECTION(red, "ddr3")

unsignedchar red[IMAGE_WIDTH*IMAGE HEIGTH];
/158 SLAF At PRy H e i R 23 €07 A A
#pragma DATA_SECTION(green,"ddr3")
unsignedchar green[IMAGE_WIDTH*IMAGE_HEIGTH];
/58 SCAEAil NP RS R A () A A

#pragma DATA_SECTION(blue,"ddr3")
unsignedchar blue[IMAGE_WIDTH*IMAGE_HEIGTH];

Figure 3. Statically allocated memory in DSP
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Figure 4. The original and experimental test chart
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Table 1. Optimized contrast time chart
=1 fextteatia

LIRS At etk
FE A ] 363 ms 180 ms

48 x 128 (IR E oA, K E RS 4 £, B 192 x 512, fEAZAEMIMRATS, FERF 363 ms, &
2L E, AN 180 ms. MSEIREERATBUE Y, ASCE@EMMCR REF, EIAFTHRA
WS, BE] T HUHECR

EEMA
RGBT RH R ” (2015-HM01-00293-SF).
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