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Abstract— In this paper proposed a Hadoop-based 

Distributed Video Transcoding System that transcodes a large 

number of video data sets into mp4 video formats, several 

challenges are identified with respect to the video bearing, 

such as the different video formats, and compatibility with 

different terminal devices? The video transcoding system 

(VTS) is useful to achieve these challenges. This paper 

introduces a Hadoop based, video transcoding system to 

fulfill the vision of relevance thousands of HD video streams 

in the any Network, with using a different parameters. This 

paper obtains mainly information about Video Transcoding 

Using Big data & Hadoop. Apply a Hadoop Distributed File 

System (HDFS) and a MapReduce framework to the system. 

In this study, we measure the total transcoding time for 

various values of MapReduce tuning parameters: block 

replication factor and Hadoop Distributed File System block 

size. Thus, we determine the optimal values of the parameters 

affecting transcoding performance. 
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I. INTRODUCTION 

To reduce transcoding time significantly, we proposed a 

Distributed Video Transcoding System using big data & 

Hadoop. The introduced system is able to transcode a 

Different type of video coding formats into the MPEG-4 

video format. Here we are using HDFS so there is an 

improvement of speed and quality these are two important 

things must be there. The Moving Picture Experts Group 

(MPEG)-4 Advanced Video Coding (AVC) standards is one 

of mostly used video coding standards for many applications. 

Now a day, market trend toward different-sized display 

devices for Ultra High-Definition (UHD) video services, the 

increasing demands for higher-quality, higher-resolution 

digital video needed a new, high-performance with superior 

coding efficiency to that of MPEG-4 AVC. 

To get a transcoded video from original video, we 

need to use MapReduce concept. In MapReduce given data is 

first divided in different block then shuffled and sorted after 

that all data is merged. So, Our VTS is using this MapReduce 

technique.   

The VTS System improves capabilities of 

distributed process and design simplification using the 

concept from MapReduce like data replication, load 

balancing and fault tolerance. In Performance Analysis task 

we compared original video with transcoded video using the 

different values and graph. We got the different resolution 

and size in between these two videos with same frame rate 

and duration time. 

So according to that this is a project and paper about 

Distributed Video transcoding Using Big data & Hadoop. 

II. LITERATURE REVIEW 

Distributed video transcoding is not a new concept, before 

this there have been lots of attempts to work with this idea to 

cluster computers. Now a days due to lots of advantages in 

different terms like cost and performance big data & Hadoop 

has emerged as a potential platform for distributed video 

transcoding. In particular, several studies applied the 

MapReduce algorithm to distributed video encoding and 

transcoding. These consist of a Map stage, in which the input 

video is divided into small segments, and individual nodes 

run tasks to encode or transcode the assigned segments in 

parallel; and a Reduce stage, where processed segments are 

collected and combined into the final output video. 

We are using load balancing technique with VTS, 

where Load balancing is dividing the amount of work that a 

computer has to do between two or more computers so that 

more work gets done in the same amount of time and it works 

faster. Load balancing can be implemented with hardware, 

software, or a combination of both. Typically, load balancing 

is the main reason for computer server clustering. 

III. MAPREDUCE- BASED DISTRIBUTED VIDEO 

TRANSCODING 

To obtain a quick & perfect impact we use a MapReduce 

Concept for video Transcoding. MapReduce is a processing 

technique and a program model for distributed computing 

based on java. The MapReduce algorithm contains two 

important tasks, namely Map and Reduce. Map takes a set of 

data and converts it into another set of data, where individual 

elements are broken down into tuples (key/value pairs). 

Secondly, reduce task, which takes the output from a map as 

an input and combines those data tuples into a smaller set of 

tuples. As the sequence of the name MapReduce implies, the 

reduce task is always performed after the map job. 

IV. CHARACTERISTICS OF VTS 

The characteristics of our VTS are as follows:  

1) It consists of a codec transcoding function and a function 

with a configurable display size, codec method, and 

container format. 

2) It focuses mainly on the batch processing of large video 

files collected over a fixed period of time rather than the 

processing of small video files collected in real time.  

3) HDFS is used in our system in order to avoid the high 

cost of communication of the video file during data 

transfer for distributed processing. HDFS is also used 

owing to the large chunk size (64 MB) policy suitable for 

processing video files, and the user-level distributed 

system.  
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4) Our system incorporates load balancing, fault tolerance, 

and merging and splitting policies provided by 

MapReduce for distributed processing. 

BLOCK 

SIZE 

DATA SIZE 

1 GB 2GB 4GB 8GB 

32 173 232 335 532 

64 124 169 207 311 

128 103 108 120 199 

256 102 103 106 106 

Table 1: .Data blocks 

In above table 1, we shown different number of 

block size with different storage space. As per that there are 

various blocks which come according to storage space. 

V. ARCHITECTURE 

 
Fig. 1: The overall architecture of HDVTS 

Distributed Video Transcoding (DVT) is mainly 

divided into three domains: Video Storage domain (VSD), 

HDFS-based Splitting and Merging Domain, Transcoding 

Domain (TD). Figure 1 shows the system architecture. 

First, the main contribution of VSD is the storing 

data of different types of original video files which are 

encoded with the different network provider, sharing data 

services, and users, and the storage of these files on our local 

file system that is data node. It also collects transcoded video 

data sets converted to a target format file through a 

transcoding processing step based on MapReduce, and stores 

them on the local file system.  

The time space for collecting original encoded video 

data can be set by admin and users according to a data set size 

and acquisition time. 

Second, the main role of DVT, which runs on 

HDFS, is to splitting and merging collected original video 

data sets into blocks of a configured size, and to automatically 

distribute all blocks over the cluster. In DVT, the default 

block size is set to 64 MB, but it is changed by admin and 

users to various other values, such as 16 MB, 32 MB, 128 

MB, 256 MB, etc.  

When a block is distributed, it is replicated at three 

data nodes according to the Hadoop distribution policy, thus 

complying with the entire distributed processing procedure 

and enabling recovery from a system failure caused by data 

loss. The other role of DVT is to merge blocks transcoded by 

transcoders in TD into target video files, and to transmit the 

video files to VSD. The number of block replicas is set to 1, 

2, 4, 5, etc. 

Third, TD performs several tasks that transcode 

distributed blocks in each data node by using a MapReduce-

based transcoding module; A data node 1 and a transcoder 1 

are located in the same physical machine. First, the 

transcoders implement the decoding step. Next, the resizing 

step is implemented if the users and admin require a change 

in the resolution of a video file. If such a change is not 

required, the transcoders skip this step. 

1) Finally, the transcoders encode the decoded blocks into 

a target file based on the requirements of the user. 

2) Generally, MapReduce paradigm is based on sending the 

computer to where the data resides! 

MapReduce program executes in three stages, namely map 

stage, shuffle stage, and reduce stage. 

 Map stage: The map or mapper’s job is to process the 

input data. Generally, the input data is in the form of file 

or directory and is stored in the Hadoop file system 

(HDFS). The input file is passed to the mapper function 

line by line. The mapper processes the data and creates 

several small chunks of data. 

 Reduce stage: This stage is the combination of 

the Shuffle stage and the Reduce stage. The Reducer’s 

job is to process the data that comes from the mapper. 

After processing, it produces a new set of output, which 

will be stored in the HDFS. 

3) During a MapReduce job, Hadoop sends the Map and 

Reduce tasks to the appropriate servers in the cluster. 

4) The framework manages all the details of data-passing 

such as issuing tasks, verifying task completion, and 

copying data around the cluster between the nodes. 

5) Most of the computing takes place on nodes with data on 

local disks that reduces the network traffic. 

6) After completion of the given tasks, the cluster collects 

and reduces the data to form an appropriate result, and 

sends it back to the Hadoop server. 

7) Flow & working of MapReduce algorithm is simply 

shown by using fig 1. 

 
Fig. 2: An Example of Word Counting using MapReduce. 

VI. PERFORMANCE ANALYSIS 

In this section, we discuss and analyze the experimental 

results, we are going to measure the total time required to 

transcode the video, after that we also going to compare the 
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resolution of original   video and resolution of after 

transcoding as well as we are comparing size of the video 

before and after completion of task, we can check that 

duration of video and frame rate must be same as compare to 

original video. In the following table we can see some of the 

results comes after first testing. 

Parameter 
Original Video 

File 

Transcoded Video 

File 

Container AVI MP4 

Size 230MB 66MB 

Duration 2 min 25 sec 2 min 25 sec 

Resolution 1280*720 320*240 

Frame rate 29.97 fps 25 fps 

Table 2: Transcoding 

In above TABLE 2 we compare two stages where first is 

original video and after that transcoded video.  

1) First there is a container where original video is with AVI 

format and after transcoding it turns into MP4 format. 

2) Then there is size comparison where AVI is higher size 

rather than transcoded video. 

3) Duration is length of the video so it remains same for 

both. 

4) Resolution gets change with 1280*720 to 320*240 

pixels. From original video to transcoded video. 

5) Frame rate will change from 29.97fps to 25fps. 

In the following Fig 3 and Fig 4 we download five 

different files both file systems, first system is Local File 

System (LFS), second file system is Hadoop Distributed File 

System (HDFS). After that we compare required download 

time for both file system. Then we understood that HDFS take 

less time as compare to LFS. 

 
Fig. 3: Download From Local File System. 

 
Fig. 4: Download From HDFS. 

Following table 3 shows time required to download files 

using both file system. 

 

File 

No. 

Time Required To 

Download File 

From LFS 

Time Required To 

Download File From 

HDFS 

File 1 0.40sec 0.33sec 

File 2 0.80sec 0.76sec 

File 3 0.55sec 0.49sec 

File 4 0.66sec 0.62sec 

File 5 0.25sec 0.21sec 

Table 3: Time Comparison 

 
Fig. 5: Compare required time using line graph. 

In above graph local where we have one 50 MB 

video which requires 1sec to download using local file but 

when we use HDFS it takes 0.7sec time to download same 

file. 

VII. ADVANTAGES & LIMITATIONS 

1) Some Time hardware may not have the processing power 

to handle and play a high resolution video that bitrate 

problem overcomes using VTS. 

2) When we download file using HDFS at that time 

automatically creates new bitrate as per MPEG-4 Format 

so it is easy to play with the device. 

3) No need to buy more-expensive hardware to generate 

multiple streams locally. 

4) Requires less time to download with conversion using 

HDFS as compare to Local File System. 

5) Achieve faster encoding with highly efficient multi-rate 

encoding. 

VIII. FUTURE SCOPE 

Our system would automatically detect the screen size and bit 

rate and gives the best solution about which type of video will 

be good for the device and can produce result as per the 

specifications provided.  

It would improve the  distributed video transcoding 

strategies for load balancing, advanced splitting & merging 

policies for media processing, and quality of service for 

delivering mobile media service.  

It would also plan to add distributed video streaming 

services optimized for the cloud computing environment to 

our system and also try to apply or implement VTS on Mobile 

Devices.  

IX. CONCLUSION 

We have Proposed Distributed Video Transcoding Using Big 

data & Hadoop which is useful to transcode different types of 
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video into MPEG-4 formats. Here in this system we have 

used MapReduce algorithm so the process of transcoding 

video is in very Quick time and with better quality.  

This system clears the merging related problems in 

distributed video transcoding as well as fault tolerance and 

load balancing management in large-scale distributed 

systems by using Hadoop policies. In the performance 

analysis stage we test different types and get variety of 

positive results with an excellent performance. 
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