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Design and Implementation of Video Encoder with Error less than +1 LSB
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ABSTRACT

This paper presents the design of a multi-standard NTSC/PAL video encoder. The encoder converts
International Telecommunication Union-Recommendation (ITU-R) BT.601 4:2:2, ITU-R BT.656 or RGB inputs
from various video sources into National Television Standards Committee (NTSC) or phase-alternate line (PAL)
TV signals in both S-video and composite video baseband signals (CVBS). The encoder adopts multiplier-free
structures to reduce hardware complexity. The hardware bit width of programmable digital filters for
luminance and chrominance signals, along with other operating blocks, are carefully determined to produce
high-quality digital video signals of 1 least significant bit (LSB) error or less. The proposed encoder is
experimentally demonstrated by using the Altera APEX20K600EBC652-3 device.
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Table. 1 Standard format for CVBS

Pedestal .

. A=
&8 x4 Fsc(MHz) Levels (inexpixel)

inexpix

(RE) pie

M/NTSC 3.5795454545 75 525%858

J/NTSC 3.5795454545 0 525x858

443/NTSC 4.43361875 75 525%858

M/PAL 3.5756118881 75 525%858

B,D,GHI/PAL 4.43361875 0 625x864

N/PAL 4.43361875 75 625%864

Combination 358205625 0 625864

N/PAL :

Y=0.591(Y—16),
U= 0.504 (Cb— 128), )
V=0.711(Cr —128).
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Fig. 1 Frequency responses of luminance filter
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Table. 2 Standard format for CVBS
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a3 2. MINTSC2| color bar CVBS
Fig. 2 color bar CVBS of M/NTSC
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Fig. 3 The error value generated by designed structure
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Fig. 4 Block diagram of the proposed video encoder
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Table. 3 Hardware complexity and maximum timings
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, Max timings :

Logic module | Gate counts
(ns)

Data_sync 287 5.07
Time_gen 2,873 11.29
Pattern_gen 9,075 16.59
Format_con 1,148 7.66 X
Interpolator 1,929 7.35 e =
Con_matrix 2,601 16.15 2] 6. M/NTSC°| EAPL BAE 2[,0:{
Y_Ipf 12,206 27.25 Fig. 6 Live video for M/NTSC
U_lpf 7,544 23.07
V_Ipf 7,544 23.07
Add_sync 1,380 16.02
Sub_gen 2,019 19.92
Modulator 6,114 16.42
12C 3,017 10.64
cont_reg 679 6.19

Total 58,416 -

1% 7. MINTSC2| Vectorscope
Fig. 7 Vectorscope of M/NTSC
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1% 8. B,D,GH,/PALL| Vectorscope
Fig. 8 Vectorscope of B,D,G,H,|/PAL
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