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WHAT IS CLAIMED IS: 

1. A method of recognizing image content, comprising: 

applying a neural network to the image, said neural network comprising an input layer for 

receiving the image, a plurality of hidden layers for processing the image, and an output layer for 

generating output pertaining to an estimated image content based on outputs of said hidden 

layers; 

applying a neural network branch to an output of at least one of said hidden layers, said 

neural network branch being independent of said neural network and having an output layer for 

generating output pertaining to an estimated error level of said estimate; and 

generating a combined output indicative of the estimated image content and the estimated 

error level. 

 

2. The method according to claim 1, wherein said neural network branch comprises 

at least one recurrent layer generating a plurality of output values. 

 

3. The method of claim 2, wherein said at least one recurrent neural layer is a Long 

Short Term Memory (LSTM) layer. 

 

4. The method of claim 3, wherein said LSTM layer is a bi-directional layer. 

 

5. The method according to any of claims 2-4, further comprising summing or 

averaging said plurality of output values or projections thereof, thereby providing said estimated 

error level. 

 

6. The method according to any of claims 1-5, wherein said neural network 

comprises a convolutional neural subnetwork generating a set of feature vectors, each 

corresponding to an application of said convolutional subnetwork different window within the 

image. 

 

7. The method of claim 6, wherein said neural network comprises a recurrent neural 

subnetwork receiving said set of feature vectors from said convolutional neural subnetwork, and 

wherein said output of said at least one of said hidden layers is an output of at least one layer of 

said recurrent neural subnetwork. 
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8. The method of claim 7, wherein said recurrent neural subnetwork comprises Long 

Short Term Memory (LSTM) layers. 

 

9. The method of claim 8, wherein at least one of said LSTM layers is a bi-

directional layer. 

 

10. The method according to any of claims 7-9, wherein said recurrent neural 

subnetwork generates a sequence of vectors, and the method comprises projecting a dimension of 

each vector of said sequence onto a predetermined dimension corresponding to a length of an 

alphabet, to provide a sequence of probability distributions over said alphabet, each probability 

distribution corresponding to a region within the image. 

 

11.  The method according to claim 10, wherein said neural network comprises a 

Connectionist temporal classification (CTC) layer receiving said sequence of probability 

distributions and generating said estimate. 

 

12. The method according to any of claims 1-9, further comprising transforming a 

height of the image to a predetermined height, prior to said application of said neural network. 

 

13. The method according to any of claims 1-12, wherein the image is an image of 

handwritten symbols. 

 

14. The method according to any of claims 1-12, wherein the image is an image of 

machine printed symbols. 

 

15. The method according to any of claims 1-12, wherein the image comprises at least 

one region containing handwritten symbols and at least one region containing machine printed 

symbols. 

 

16. The method according to any of claims 1-12, wherein the image is an image of a 

bank check. 
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17. The method according to claim 16, wherein said bank check comprises a plurality 

of bank check fields, and the method is repeated separately for at least two of said bank check 

fields.  

 

18. A computer software product, comprising a computer-readable medium in which 

program instructions are stored, which instructions, when read by a computer, cause the computer 

to receive an input image and to execute the method according to any of claims 1-17. 

 

19. A system for recognizing image content, comprising: 

an imaging system for imaging an object to provide an image thereof; and 

an image processor configured for: 

receiving the image; 

applying a neural network to the image, said neural network comprising an input layer for 

receiving the image, a plurality of hidden layers for processing the image, and an output layer for 

generating output pertaining to an estimated image content based on outputs of said hidden 

layers; 

applying a neural network branch to an output of at least one of said hidden layers, said 

neural network branch being independent of said neural network and having an output layer for 

generating output pertaining to an estimated error level of said estimate; and 

generating a combined output indicative of the estimated image content and the estimated 

error level. 

 

20. A system for recognizing image content, comprising: 

a network interface for receiving an image over a communication network; and 

an image processor configured for: 

applying a neural network to the image, said neural network comprising an input layer for 

receiving the image, a plurality of hidden layers for processing the image, and an output layer for 

generating output pertaining to an estimated image content based on outputs of said hidden 

layers; 

applying a neural network branch to an output of at least one of said hidden layers, said 

neural network branch being independent of said neural network and having an output layer for 

generating output pertaining to an estimated error level of said estimate; and 

generating a combined output indicative of the estimated image content and the estimated 

error level. 


