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Abstract 
 

Taking advantages of the different existing computing environments, infrastructures and resources for running in the optimal and/or in a 

customized manner any given complex Optical Character Recognition (OCR) software or application constitutes nowadays a challenge. 

Indeed, we mean by a complex OCR software or application any document digitization and computerization process which includes 

either plenty heterogeneous documents to process as input and/or several strong and sometimes complex OCR techniques to use in order 

to achieve good accuracy (recognition) rates. Moreover, the diversity and the very high computing and storage powers provided by such 

computing environments and infrastructures in one hand and the lack of powerful software and tools allowing their optimal or good utili-

zation in the other hand make the problem a challenge. 

 

Consequently, this paper proposes a novel open architecture, which attempts to use properly such environments and infrastructures in 

order to run at least in a pseudo optimal and/or a customized manner any given complex OCR software or application. Actually, the two 

most important features, which make the proposed architecture original, are first, its complete independency from the different existing 

distributed infrastructures that can run any given complex OCR application. Second, its flexibility, which allows any new distributed 

infrastructure to be considered during the scheduling process of any given complex OCR application since the scheduler, is able to detect 

automatically and consider any added infrastructure. Our architecture presents several advantages, indeed, it improves drastically the 

performances of any given complex OCR application, it is platform and software independent in addition to its flexibility as described 

and explained later. 
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1. Introduction 

Actually, intensive experiments achieved on the digitization of 

several kinds of documents have shown that the only way to reach 

very good or acceptable recognition rate is using the most suitable 

OCR technique for each piece of text to recognize [1]. This means 

that we need first to segment any input text to its homogeneous 

sub -texts where each of which will be assigned to the most suita-

ble OCR during the digitization process [1]. In addition and for 

some types of writing (mostly handwritten 

ones) [2], we need to use some very strong complementary ap-

proaches in order to reach acceptable recognition rates. 

In this case and due to the complexity of most of powerful OCR 

approaches and technique, the digitization process will be very 

slow if one uses conventional computers for such a purpose [3-17]. 

Consequently, we propose in this paper an open framework that 

can speed -up substantially and in a customized manner such pro-

cesses. The diversity and the impressive capabilities of the exist-

ing distributed and parallel architectures and infrastructures in the 

one hand and the complexity of the tackled problem in the other 

hand motivated us in proposing this work. Indeed, powerful OCR 

approaches and techniques are mostly complex and require some-

times enough computing power and storage especially in case of 

dealing with plenty heterogeneous documents to computerize. 

Moreover, the existing parallel and distributed architectures and 

infrastructures provide enough computing and storage powers 

which are unfortunately not well exploited and used especially for 

complex OCR applications. In fact, we found few works in the 

literature which have focused on such a tackled problem [4-17]; 

this can be explained may be by the preoccupation of researchers 

community by the design of new OCR approaches and techniques 

which attempt to improve the recognition rate for some specific 

writings without focusing on the corresponding performances and 

the way to take advantages of the existing approaches and tech-

niques. 

This paper is organized as follows; an overview on the related 

works is provided in Section 2; the description and features details 

of the proposed architecture are given in Section 

 

3. Performance evaluation with a case study will be detailed in the 

fourth section, and section 5 presents the conclusion and the future 

work. 
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2. Related Works 

Actually and to the best of our knowledge, there is no previous 

work, which attempted to propose such an idea. 

 

Next section, we will detail the proposed architecture, which will 

ease the utilization of the existing parallel and distributed infra-

structures in order to speed up drastically any complex OCR pro-

cess. 

 

Actually, the literature is very rich in terms of proposed of the 

OCR approaches. 

 

Unfortunately, we think that all of them have not been used in 

the right way. Of course, we mean by the right way, the way to 

use them according to the specific writing for which they are pow-

erful. That is why; we propose this framework, which will be de-

tailed in the next section. 

 

collaborator based about each task in the job to be sent to the user. 

3. Proposed Architecture 

The proposed open architecture portrayed in Figure 1 is used 

to manage the execution of complex OCR applications on differ-

ent platforms for enhancing their performance. The tasks will be 

executed in parallel for enhancing the job performance. 

 

Resources collectors include many software modules for col-

lecting the available resources in each platform. There is a module 

for each platform because the module calls the API function of the 

target operating system for collecting the resources of the target 

machine to be stored in the metadata of resources. Each sub -

module collects the metadata of available resources and sends 

them to metadata manipulator module. The structures (schemas) 

of resources metadata are as follows: 

 

Environment (environment-id, environment-name). 

 

Example for environment name: cloud system, traditional servers, 

or datacenters or others. 

 

Machine (machine-id, machine-name, operating system, environ-

ment-id) 

 

CPU (processor-type, speed, no-of-cores, status, machine-id) 

 

GPU (processor-type, speed, no-of-cores, status, machine-id) 

 

Memory (type, size, status, machine-id) 

 

Resources selector selects the most appropriate (free or low 

load) resources from the resources metadata and sends them to the 

scheduler module. 

 

Scheduler module uses the best-fit algorithm for scheduling 

the received tasks. It receives the selected resources from the re-

sources selector, chooses the most efficient and best resources for 

the received task, and produces ready tasks. 

 

The allocator receives the ready tasks and sends each task to the 

selected resources by calling APIs of the target operating system. 

The collaborator module to be returned to the user collects the 

returned results of all tasks. The collaborator also calls the API 

functions of the target operating systems for collecting the results. 

The results are integrated by the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. The Proposed Architecture 

4. Performance Evaluation 

It is obvious that the proposed architecture enhances substantially 

the running time of any complex OCR applications since any giv-

en job, which is composed of n tasks, will be executed in a parallel 

manner. 

 

Assume that the execution time of a: 

 

taski= ti  where i=1,2,……n 
If these tasks will be executed in a sequential manner then the 

But if these n tasks will ∑    =1 

completion time of the job will be the following: 

Completion time (job) =  

be executed in parallel then Completion time (job) = max (ti) 

where i=1, 2, …n 

 

Case Study 

 

Here, in this example, the input image is a multilingual text as 

shown in Fig. 1. 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2. A multilingual input image 
 

The image has been segmented into homogeneous objects and 

four tasks are created as shown in Table 1. 

 
  Table 1 Generated Tasks 
   

S OCR Input Image 

1 English  
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2 Arabic  
   

3 Greek  
   

4 Turkish  
   

Accordingly, four workers are created to execute the four tasks. 

The tasks are first all submitted to workers to be executed serially, 

the execution result is shown in Figure 2. Then, each task is as-

signed to a worker and the execution result is shown in Figure 3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3. Serial execution of OCR tasks 
 

The minimum execution time in the serial case is 4.36 seconds, 

while the sum of execution times of four workers in the parallel 

case is 2.92 seconds, which means that assigning tasks to different 

workers reduces the execution time by 67% in this study case. 

This confirms the viability of our proposed work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 4. Parallel execution of OCR tasks 

5. Conclusion and Future Works 

In this paper, we proposed a novel open architecture, which is, 

intended to speedup drastically any complex OCR process. The 

proposed architecture takes advantages of all the existing parallel 

and distributed infrastructures in order to reach the expected ob-

jective. The novelty or the added value of our proposal is first the 

corresponding flexibility since one could add any parallel or dis-

tributed infrastructure to the existing ones just by adding the cor-

responding metadata. Second, OCR developers or users can use it 

easily at will and can customize in the future the speedup of their 

complex OCR processes. Currently, we are studying the way to 

build the proposed architecture and intending its assessment and 

improvement in order to make it accessible by the research com-

munity. 
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