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ABSTRACT—In this paper, direct sequence code division 

multiple access (DS-CDMA) communication system is 

considered as framework for the transmission of color 

video. Color video transmission through multipath fading 

channel requires video to be matched with the channel. 

During transmission of video, we evaluated the noise 

effect on the quality of DS-CDMA transmitted video. 

Quality is assessed by the bit error rate (BER) calculation 

between received and original video.  By increasing the 

signal to noise ratio (SNR) the BER tends to decrease, this 

result in a received video with few errors. In this paper 

pseudo noise (PN code) with binary phase shift keying( 

BPSK)  modulation techniques over additive white 

Gaussian noise (AWGN) and Rayleigh fading channel for 

DS-CDMA communication system with conventional and 

the proposed  Rake receiver are discussed. This paper 

focuses on kalman filter algorithm in the Rake receive in 

DS-CDMA system. We adopted a transmission system of 

multiple users and multiple paths. The performance is 

evaluated in terms of MSE, PSNR and BER for different 

values of SNR. The obtained results show a noticeable 

performance improvement in terms of BER as SNR value 

varied. The proposed Rake receiver which performed 

betterr in comparison with conventional rake receiver. 
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I.  INTRODUCTION  

 Nowadays, wireless communication and their 

applications are undergoing major expansion and have 

captured a great attention of media attention as well as 

the imagination of the public. However, wireless 

channels are known to generate a high number of errors 

which trouble complex multimedia application such as 

video transmission. For these reasons, designing a 

suitable system for video transmission over wireless 

channel remains a major issue. Video transmission 

through direct sequence spread spectrum code division 

multiple access (DS-CDMA) becomes very requested 

by users of recent communication network (cellular, 

Internet satellite etc.). Here we model DS-CDMA 

transmission system. User video will be transmitted to 

receiver. This transmission is simulated through various 

stages (video formation, spreading and modulation, then 

addition of Gaussian noise, despreading, demodulation, 

detection and display received video).We will insist on 

data is affected by Gaussian noise of the communication 

channel, by calculating bit error rate (BER), which will 

quantify the number of lost bit over the whole bit 

represent the reconstructed video, this evaluate the 

quality degree of the received video [6]. 

   

II. DIGITAL MODULATION 
 

The modulation system is used to map the coded bits to 

form that can be effectively transmitted over 

communication channel. The digital modulation converts 

the digital information signal into the signal which can be 

transferred to the communication channel. The binary 

phase shift keying (BPSK) modulation uses two different 

phase value separated by 180 degrees; it is very efficient 

and robust against noises, especially at low data rate 

applications where it can modulate only one bit per 

symbol. But it has a drawback of low data rate, so that it 

is not suitable for high data rate application with 

restricted bandwidth. 

The quadrature phase shift keying (QPSK) modulation is 

enlarged versions from the binary PSK where in a 

symbol consisting of two bits and two orthogonal basis 

functions are used. This is also known as four levels PSK 

where each element represents more than one bit. Each 

symbol contains two bits and it uses the phase shift of 90 

degree instead of shifting the phase 180 degree. This 

modulation can see the efficient use of bandwidth and 

high spectral efficiency [10].In this paper, BPSK 

modulation techniques are tested for video transmission 

in DS-CDMA ssystem. 
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III. FADING CHANNEL 
 

In mobile radio communications, the electromagnetic 

wave rarely does not reach the receiving antenna 

directly because of obstruction blocking the line- of – 

sight path. In fact, the received waves consist of a 

superposition of waves coming from all directions: this 

property is essential due to reflection, diffraction and 

scattering caused by building, trees and other obstacles. 

This effect is known as multipath propagation. As a 

result, the received signal is equal to the sum of 

attenuated, delayed,and phase shifted copy of 

transmitted signal, with replica reflecting affecting the 

others. Depending on the  phase of each partial wave, 

the superposition can be constructive or destructive. In 

digital data transmission, the short fading of the 

received signal causes burst errors i.e. errors with 

strong connection each other. Therefore, a fading 

interval produces burst errors in which burst length is 

determined by the duration of the fading. Given this 

situation, the development of cost-effective error 

protection for digital transmission system naturally 

implies in –depth knowledge of the fading channel 

statistics [1].  
 

IV. PROPOSED METHOD 

The DS-CDMA system is very popular in 

communication due to its simplicity and low cost 

realization compared to frequency hopping code 

division multiple access (FH-CDMA) and time hopping 

code division multiple access (TH-CDMA).Moreover, 

DS-CDMA is based on spectral spreading method with 

direct sequence. The bit error rate (BER) is a function 

of channel noise, binary sequence length and number of 

users in the same channel. The proposed DS-CDMA 

communication system  is as shown in fig.1. 

 

 

 
 

Fig. 1 Work flow of proposed framework. 

 

 

 

 We choose a color test video with AVI extension of 

size 160x120 resolutions. We loaded this video and 

split it into three basic components i.e. RGB using 

channel splitting. Each R, G, B channel is then stored in 

discrete pixels representing conventional intensities 

between 0 to 255. Each pixel of is represented by 8 bit in 

each plane. Therefore number of bits to be  transmitted 

will be 460,800 bits (R channel = 160x120 x8 bits + Y 

channel=160x120x8bits + B channel = 160x120x8 

bits).Further each value of pixel is represented in the 

decimal format which is then converted into equivalent 

the binary format to get bits the serially for the 

processing. After words the serial sequences of the bits 

are encode with the spreading code of length exactly 

equal to serial sequence input binary data. The 

information is secured while transmission on the channel. 

The information is superimposed on the RF carrier which 

will be robust on the channel through BPSK modulation 

process. 

When the information is transmitted via the multiple 

paths the strength of signal gets affected. So to improve 

the performance in multipath environment, the signal is 

demodulated and decoded at receiver side.Here we 

applies kalman filter algorithm in the rake receiver of 

DS-CDMA system. To predict amount of error; actual 

received signal is combined with the estimated signal. 

This predicted error is used to update weights of 

correlators of the Rake receiver, which in turn helps in 

improving SNR and reducing BER.  Then for the 

prediction of digital bits, where it is binary 1 or 0, the 

simple threshold or decision circuit is used. A rake 

receiver is used to counter the effects of the multi path 

fading. The said receiver achieves this by using several 

sub receiver called as fingers, i.e. several correlators, 

each assigned to different multipath component. In the 

proposed Rake receiver  five fingers  are used to extract 

the video information. Extracted video information has 

the good quality as well as better SNR level.The rake 

receiver performed better in decreasing BER. The 

performance is evaluated in terms of BER for different 

values of SNR. The obtained result presents a noticeable 

performance improvement in terms of BER in varying 

SNR in dB [7, 11] 

  

V. RESULTS AND INFERENCES 
 

 In this simulation experiments, video have been 

used, the size of transmitted video is 160×120 (Frame 

width× Frame height). The simulation results show that 

the proposed scheme can offer significant improvement 

in performance compared to the conventional scheme. 

The results are obtained for PN code under AWGN and 

Rayleigh fading channel with conventional rake receiver 

and proposed rake receiver. We have used multiple users 

and multiple paths for different types of fading channels. 

The MATLAB code of proposed scheme is implemented 

for the simulation purpose and to observe the results.  

 

A.  DS-CDMA system with PN code under AWGN 

channel  using BPSK  modulation with conventional Rake 

Receiver 

 

The mean squared error (MSE) of an estimator  measures 

the average of the squares of the errors that is, the 

https://en.wikipedia.org/wiki/Estimator
https://en.wikipedia.org/wiki/Estimator
https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Error_(statistics)
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average squared deviation between the estimated values 

and what is estimated. The MSE is a standard of the 

quality of an estimator- it is always non-negative, and 

values closer to zero are better.The variation of MSE 

Versus SNR under  AWGN channel using BPSK with 

conventional  rake receiver is as shown in fig.2. It was 

found that MSE decreases with increase in SNR, for 

higher value of SNR MSE value not closer to zero. 

 
 

Fig. 2 Average MSE Vs SNR under AWGN channel using BPSK  
            with conventional rake receiver  

 

For video transmission, the Peak signal to noise ratio 

(PSNR) is the most visual tool used for evaluating the 

transmission quality, it is the ratio between the 

maximum possible power of image and the power of 

degrading noise that affects the image, PSNR is 

expressed in terms of logarithmic decibel (dB). PSNR 

versus SNR under AWGN channel using BPSK 

modulation with conventional rake receiver is as shown 

in fig.3. It is observed that as we increase SNR, there is 

very small increase in PSNR which is not sufficient for 

recovery of reconstructed video [10]. 

 

 
Fig. 3 PSNR Vs SNR under AWGN channel under AWGN 

           channel using BPSK with conventional  rake receiver 

 

 BER has been measured by comparing the transmitted 

signal with received signal and computing the error count 

over the total number of bits for BPSK modulation the 

BER is normally expressed in terms of SNR. The average 

BER versus SNR performance under AWGN channel 

using BPSK with conventional rake receiver is as shown 

in fig.4. It is noted that by increasing the SNR the BER 

tends to decrease but BER not reaches to zero this result 

in few error in the received video. 

 
Fig. 4 Average BER Vs SNR under AWGN channel using BPSK 
              with conventional  rake receiver. 

 

In order to try to convey video by the DS-CDMA system, 

we choose a colour test video. We loaded the video  in its 

three RGB components.These components values levels 

are already  from 0 to 255 and then we convert them  by 

binary codec   between 0 and 1 [6].The program is run 

for PN code  with added Gaussian   noise. The original 

video sent via the DS-CDMA system and the received 

video by varying the SNR of transmission channel 

(AWGN) with conventional rake receiver is as shown in 

figure.5 

 

 

 
 

 
Fig. 5 Colour video received under AWGN channel using BPSK   

With conventional rake receiver at SNR = 20 dB. 
 

 The MSE, PSNR and values for different SNR under 

AWGN channel using BPSK with conventional rake 

receiver is as shown in Table 1. 

 
Table 1 

MSE, PSNR, BER for different SNR for AWGN channel using BPSK 
modulation with conventional rake receiver. 
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Sr. 

No. 

SNR Average 

MSE 

Average 

PSNR 

Average 

BER 

1 1 dB 1.000000 20.97292 1.000000 

2  2 dB 0.907383 21.05912 0.970558 

3  3 dB 0.891104 22.35594 0.955155 

4  4 dB 0.798462 22.5239 0.931544 

5  5 dB 0.781141 22.71216 0.905744 

6  6 dB 0.674211 23.9055 0.859171 

7  7 dB 0.638218 23.99679 0.837257 

8  8 dB 0.607843 24.29171 0.778218 

9  9 dB 0.604653 26.01936 0.692403 

10  10 dB 0.587691 26.24778 0.631505 

11  11 dB 0.579797 26.72131 0.606961 

12  12 dB 0.575519 26.78103 0.569415 

13  13 dB 0.571014 26.84213 0.556589 

14  14 dB 0.549545 27.24779 0.555841 

15  15 dB 0.53845 27.42767 0.514485 

16  16 dB 0.511793 27.75 0.501233 

17  17 dB 0.502675 27.98364 0.437309 

18  18 dB 0.447671 28.61853 0.177169 

19  19 dB 0.336116 28.70857 0.156228 

20  20 dB 0.259057 30.000000 0.136896 

 

From the experimental results, it is seen that received 

video quality has not enhanced with increase of SNR 

values. When the value of SNR is 20 dB the BER is 

0.136896 and the value of average MSE and PSNR is 

0.259057 and 30.000000 respectively. 

 

B  DS-CDMA system with PN code under AWGN 

channel   using BPSK modulation with  proposed Rake 

Receiver 

 

 The variation of MSE Versus SNR for AWGN channel 

using BPSK with proposed rake receiver is as shown in 

fig.6. It is observed that for lower SNR the 

approximation effect is small compared to channel 

noise, while it becomes dominant for large SNR. MSE 

reaches to zero for higher value of  SNR. 

 
Fig. 6 : Average MSE Vs SNR under AWGN channel  using  

    BPSK with proposed  rake receiver. 
 

 

The PSNR versus SNR for AWGN channel using 

BPSK with proposed rake receive is as shown in fig.7. 

It is observed that as we increase SNR, there is increase 

in PSNR which is desirable for improving the quality of 

reconstructed video. For higher value of SNR, there is 

rise in PSNR which is good for recovery of reconstructed 

video.  

 

Fig. 7 PSNR Vs SNR under AWGN channel using BPSK  

            with proposed rake receiver 
 

The average BER versus SNR performance for 

AWGN channel using BPSK with proposed rake receive 

is as shown in fig.8. By increasing   the noise in the 

AWGN channel manifested by increased bit error rate in 

the image by reducing the value of SNR (dB).By 

increasing the SNR, the bit error rate tends to decrease 

and reaches closer to 0. So that the quality of the received 

video is enhanced. 

 

 

Fig. 8 Average BER versus SNR under AWGN channel   

           using BPSK with proposed  rake receiver. 

The original video sent via the DS-CDMA system and 

the received video by varying the SNR of transmission 

channel (AWGN) using BPSK with proposed rake 

receiver is as shown in figure 9. 

 

 
Figure 9: Received colour video under AWGN channel using BPSK 

               with rake receiver. 
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 The MSE,PSNR for different SNRs for AWGN 

channel using BPSK  with proposed  rake receiver is as 

shown Table 2. 
 

Table 2 

MSE,PSNR and  values for different SNR for AWGN 

channel 

using BPSK  with  proposed rake receiver 
Sr. 

No. 

SNR Average 

MSE 

Average 

PSNR 

Average 

BER 

1  1 dB 1.000000 3.054932 1.000000 

2  2 dB 0.979692 5.119045 0.976023 

3  3 dB 0.907044 5.43146 0.921478 

4  4 dB 0.897603 5.533087 0.888506 

5  5 dB 0.762312 5.87554 0.87884 

6  6 dB 0.619232 6.778399 0.867567 

7  7 dB 0.477949 6.82598 0.848539 

8  8 dB 0.464228 8.722942 0.607891 

9  9 dB 0.451367 8.795414 0.600275 

10  10 dB 0.406625 9.426463 0.534622 

11  11 dB 0.40607 9.524815 0.461253 

12  12 dB 0.321307 9.913948 0.361212 

13  13 dB 0.319522 9.934962 0.327457 

14  14 dB 0.237362 11.39826 0.302512 

15  15 dB 0.218857 34.94654 0.251946 

16  16 dB 0.13167 36.18583 0.246289 

17  17 dB 0.11773 37.59362 0.236903 

18  18 dB 0.105153 38.27255 0.190461 

19  19 dB 0.093588 38.63153 0.152338 

20  20 dB 0.021051 39.000000        0.120163 

 

From the experimental results it is seen that the 

received video quality has improved with the increase 

of SNR values. Also it was found that average BER is 

0.120163 when the SNR value is 20 dB and the value 

of average MSE is 0.021051and PSNR is 39.000000 

respectively.DS-CDMA system under AWGN channel 

with proposed  Rake receiver using BPSK modulation 

reveals good results. 
 

C. DS-CDMA system with PN code under Rayleigh 

fading channel  using BPSK modulation with 

proposed  Rake Receiver 

The average MSE Vs SNR under Rayleigh fading 

channel using BPSK with proposed rake receiver is as 

shown in fig.10. It is observed that for lower SNR the 

approximation effect is small compared to channel 

noise, while it becomes dominant for large SNR. MSE 

reaches to zero for higher value of SNR. 

 

Fig. 10 Average MSE Vs SNR under Reayleigh fading channel   
using BPSK with proposed  rake  receiver. 

The PSNR versus SNR for Rayleigh fading channel using 

BPSK with proposed rake receiver is as shown in fig 11. 

It is observed that as we increase SNR, there is increase 

in PSNR, for higher SNR rise in PSNR which .is 

desirable .for .improving .the  quality of the  

reconstructed video. 

 
Fig. 11: PSNR Vs SNR for Rayleigh fading channel using BPSK  
                modulation with proposed   rake  receiver. 
 

The average BER versus SNR performance for 

Rayleigh fading channel using BPSK with proposed rake 

receiver is as shown in fig.12.  By increasing the SNR 

(dB), the bit error rate tends to decrease and reaches 

closer to 0. So that the quality of the received video is 

improved. 

 

 
Fig. 12: Average BER VS SNR under  Rayleigh fading channel    

  using BPSK  with  proposed rake  receiver 
 

The original video sent via the DS-CDMA system and 

the received video by varying the SNR of transmission 

channel (Rayleigh) using BPSK with proposed rake 

receiver in fig. 13. 
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Fig. 13 Color video received under Rayleigh fading channel with 
              Proposed rake receiver 

 

 

 

 

 

 

 

MSE, PSNR for different SNRs for Rayleigh fading 

channel using BPSK with proposed rake receiver in 

Table 3. 

Table 3 

MSE, PSNR and values for different SNR for Rayleigh 

fading channel using BPSK with proposed rake 

receiver. 

Sr. 

No. 

SNR Average 

MSE 

Average 

PSNR 

Average 

BER 

1  1 dB 1.000000 5.229333 1.000000 

2  2 dB 0.895773 5.701036 0.974743 

3  3 dB 0.831824 5.925431 0.873773 

4  4 dB 0.823405 6.116989 0.860734 

5  5 dB 0.789419 6.130676 0.854092 

6  6 dB 0.787469 6.394644 0.787397 

7  7 dB 0.75513 6.980473 0.696356 

8  8 dB 0.601406 7.456486 0.614635 

9  9 dB 0.544619 7.911096 0.596437 

10  10 dB 0.48839 8.020003 0.576132 

11  11 dB 0.483146 8.294111 0.489692 

12  12 dB 0.482915 8.943098 0.471921 

13  13 dB 0.465557 9.117766 0.38199 

14  14 dB 0.460405 11.70903 0.358548 

15  15 dB 0.410775 29.71344 0.318442 

16  16 dB 0.338451 30.38678 0.227724 

17  17 dB 0.336253 30.93069 0.188549 

18  18 dB 0.106316 33.00953 0.143279 

19  19 dB 0.053603 34.29255 0.137662 

20  20 dB 0.004841 35.000000 0.117129 
 

From the experimental results it is seen that the 

received video quality has improved with the increase 

of SNR values. Also it was found that average BER is 

0.117129 when the SNR value is 20 dB and the value 

of average MSE is 0.004841 and PSNR is 35.000000 

respectively. DS-CDMA system under Rayleigh fading 

channel with proposed Rake receiver using BPSK 

modulation reveals good results. 
 

VI. CONCLUSION 
 

 In this work DS-CDMA system for transmission of 

color video with PN code under AWGN and Rayleigh 

fading channel for multiple users using BPSK 

modulation schemes with proposed and conventional 

Rake receiver is performed. A kalman filter algorithm 

is used in the proposed Rake receiver.The average 

MSE, PSNR and BER for various values of SNR are 

compared for above mentioned techniques. The 

simulation results shows that the proposed Rake 

receiver can overcome channel fading effect and can 

offer significant improvement in performance 

compared to conventional rake receiver. Moreover, 

from the experimental results it is seen that the received 

video quality has improved with the increase of SNR 

value for AWGN and Rayleigh fading channel with 

proposed Rake receiver.The obtained results show a 

noticeable performance improvement in terms of BER 

as SNR value varied. The proposed Rake receiver which 

performed betterr in comparison with conventional rake 

receiver. 
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