




 
 
 
DISCUSSION 
 

Advancements in medical technology are creating a world 
where robots may play a bigger part in healing the sick than 
doctors. 
After studying on robotics in health care we can classify robots 
as- 
1.Active Robots : These types of robots are completely 
actuated where interaction between the robot and the surgeon 
is very minimal. 

2.Passive Robots: The information about the position of the 
tool relative to the pre-planned data is displayed to the 
surgeon. 
3.Tele operated robots: Tele operated robots are usually 
helpful in situations where there is a necessity to manipulate 
objects from a distance, e.g., underwater applications, surgical 
robots, atomic/nuclear centers etc. 
Some of the most popular robots in medical industry are: 

 daVinci 
 Endoscopy-Bot 
 Orthoses (AKA Exoskeletons) 
 Disinfectant bots 
 Telepresence Robot Surrogates 
 Robotic nurses 
 AI diagnostics 
 Robotic-Assisted Biopsy 
 Antibacterial nanorobots 

FUTURE MODEL 
 

Advanced robots continue to be designed for an ever-
expanding range of applications in the healthcare space. For 
example research team is developing a compact, high-
precision surgical robot that will operate within the bore of 
an MRI scanner, as well as the electronic control systems and 
software that go with it, to improve prostate biopsy accuracy. 

Robots of all types will continue to evolve to complete tasks 
autonomously, efficiently, and accurately. 
Intel is working in collaboration with technology providers 
and researchers to explore the next generation of robotics 
solutions. For example, Intel Labs China is partnering with the 
Suzhou Collaborative Innovation Medical Robot Research 
Institute to establish a medical robotics incubator for startups. 
Providing technology and research support, Intel is aiding the 
discovery of new applications for AI and IoT technologies 
within the field of medical robotics. 
Hopefully there will be more and more robotic instruments to 
help surgeons in the future, as well as tools used in diagnosis 
and so on. Many prototypes of robotics arms are being 
developed to help surgeons in many task, and even to allow 
tele-operation. 

Regional Segmented Trends



AI components in imaging machines would reduce this 
workload and drive greater efficiency in the radiology field as 
they have access to greater number of data . 
 

CONCLUSION  
 

Over the last three decades of development in the area of 
computer-assisted medicine and robotic surgery, many new 
technologies emerged. This paper introduces developments 
and future directions of robots in multiple medical domain.  
Robots in medicine are ideal for relieving medical personnel 
from tedious routine tasks, allowing them to make time to 
attend to more imperative responsibilities around the 
healthcare facility. With time, robots will make medical 
procedures safer and more affordable. 
Robots can help older adults and chronically ill patients to 
remain independent, reducing the need for careers and the 
demand for care homes. They may also serve as attendant to 
patients who have a few or no visitors by entertaining them. 
Robots can be extremely helpful in continuous monitoring of 
patient and data collection for emergency cases like heart 
failure and diabetes and then pass on such data to a human 
nurse or doctor for action to be taken. Robots neither get nor 
transfer the diseases. 
This paper tries to accumulate some knowledge and 
information in concern to the advancement in the robotic 
technology. It covers major industries and scientific area to 
give a brief idea in the latest happenings of the research. This 
paper is a glance over robotics for new researchers, they can 
extend their research with various scientific area. 
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Abstract—The IPv4 and IPv6 are the only Internetworking 
protocols most organizations in the world are using for even their 
internal usage. These protocols were basically designed for use in 
the Internet domain. In spite of their robustness and efficiency, 
there are a few points which can be of interest to an organization 
for customizing according to its needs. This paper discusses the 
Header format of IPv4 in light of the specific requirements of an 
organization and suggests some alterations that can be 
considered for optimizing the Header.   
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I.  INTRODUCTION         
IPv4 means Internetworking Protocol version 4. IPv4 is a 

Network Layer (Layer 3) protocol and is the main protocol 
behind all the data transfer done over Internet using various 
applications like Email, Web Browsing, social networking like 
Facebook, WhatsApp,  etc. Data are transferred and shared in 
the form of packets. IPv4 is described in [1], replacing [2] 
which was used to define IPv4 earlier. IPv4 is connectionless 
protocol and uses Datagram service. 

Though the IPv4 fulfills almost all the requirements when 
it comes to the internet usage of an organization, it seems that 
for the internal networking for an organization it is an overkill. 
In this paper we present the details of the header of IPv4 along 
with point wise proposal to make the header lighter for a small 
organization. 

II. IPV4 HEADER FORMAT 
      An IPv4 datagram consists of two parts viz. the header part 
and the body or payload part [3]. The header in turn has a fixed 
part of 20 bytes and a variable part which contains options and 
padding. The format of IPv4 header is given in Figure. 1.  

 

 

Figure. 1.   IPv4 header. 
Each of the fields is not essential for a small organization as 

the usage of a computer network depends on the workload and 
its type. So, it can be interesting to explore various fields for 
their usage and applicability.  
 

III. IPV4 HEADER FIELDS 
The various fields of the IPv4 header along with the 

modification proposals are given in the following subsections: 

A.   Version field 
This field gives the version of protocol of the IPv4 packet. 

It uses 4 bits and caters till version number 15. Popular 
versions are version 4 and version 6. In case of a small 
organization, these can be reduced to 2 bits only i.e. only 4 
possible versions. This is justified as the change in versions 
does not happen rapidly. Moreover we can remap the version 
from 00 for version 4 and 01 for version 6.  

B. HLEN field  
HLEN refers to Header Length which is variable because of 

the availability of various Options that we’ll cover 
subsequently. Its value is taken in 32-bit words. The minimum 
value is 5 which corresponds to 20 bytes – the case when no 
options are used. Since HLEN is 4-bit field, its maximum value 
is 15 which corresponds to 60 byte. 

The Options field, thus gets maximum of 40 byte space in 
the datagram header. Since most of the Datagrams do not have 
any options, this field can be dropped altogether i.e. 0 bits. 

C.  Type of Service fields 
      Figure. 2 depicts the Type of Service (TOS) field. TOS 
field differentiates between classes of service. It uses reliability 
and speed in various combinations. For some application like 
real-time voice/video communication, speed of delivery is 
preferred, whereas, in applications like file transfer, accuracy is 
more desirable.   
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 Figure. 2.    Type of Service (TOS) field. 

 
Subsequently, the TOS field was modified to include 

differentiated services. The new format is shown in Fig. 3 
below. Six bits of the DS field are used as a code point (DSCP) 
to select the Per Hop Behavior (PHB) a packet experiences at 
each node. These service classes include the four queuing 
priorities, three discard probabilities and the historical classes. 
Last two bits are used to indicate Explicit Congestion 
Notification (ECN).    

 

Fig. 3.    Differentiated Services (DS) Field 
 

If we observer carefully, we can make out that this filed is 
not essential and can be dropped as in a controlled environment 
they are not used at all.  

D.     Total Length field         
       This field gives the total length of the datagram, taking into 
account both the length of the header and the data. Being 16 bit 
field, it can give the maximum value of 65,535 bytes hence 
limiting the packet length to the same i.e. 65,535 bytes. Since 
in all datagrams, the payload has to be within a frame of 1500 
bytes of Ethernet, this field can be reduced to 12 bits.  
 

E.     Identification field  

         Identification field tells the destination host which 
datagram the newly arrived fragment belongs to.  The value is 
assigned by the sender. The value in the identification field is 
the same for all the fragments of a datagram. This field is also 
not essential. This is based on our experience that it is never 
required to fragment the payload for small collision domain. 
 

F.     Flags    
       There are various Control Flags as given below: 
 

• Bit 0: reserved, must be zero 
 

• Bit 1: (DF) 0 = May Fragment, 1 = Don’t Fragment. 

 
       For example, for transfer of memory image when 
 computer boots, its ROM might ask for a memory 
 image to be sent to it as a single datagram. In this 
 case, the packet may have to take  suboptimal route. 
 As a rule, all machines are required to accept 
 fragments of 576 bytes or  less. 
 

• Bit 2: (MF) 0 = Last Fragment, 1 = More Fragments. 
MF (More Fragment) flag has its bit set for all        
fragments except the last fragment and helps in 
reassembly of the datagram. 

This field is also not essential.  

G.    Fragment Offset field 
• This field tells where in the current datagram this 

fragment belongs. 
 

• All fragments (except the last one) in a datagram have 
to be multiple of 8 bytes  which is the elementary 
fragment unit. 

 
• It is 13-bit field, so it has maximum 8192 fragments 

per datagram. Thus, maximum datagram length of 
65,536 bytes, one more than the Total length field. 

 
Since the datagram is not fragmented, this field is also not 

required. 

H.     Time to Live (TTL) field 
This field is a counter and is used to limit packet lifetimes. 

Its value is decremented on each hop and has maximum 
lifetime of 255 hops. When TTL counter hits 0, the packet is 
discarded and a warning packet is sent back to the source host. 
This feature prevents datagram from wandering around forever 
e.g. in case routing tables gets corrupted. 
           
        In case of small to small-medium organizations, the 
maximum number of routers between two end points is around 
4, and hence this field can be reduced to 3 bits.  
 

I.     Protocol field  

Protocol field tells the network layer which transport 
process to give the datagram after the network layer has 
assembled a complete datagram e.g. TCP, UDP, etc. Protocols 
and other assigned numbers are contained in an online 
database which is located at www.iana.org. 
 
      In case of common organizations we use only TCP and 
may be some times UDP. So this field can be safely reduced to 
1 bit with remapping of value as 0 for TCP and 1 for UDP. 
 

J.      Header Checksum field 
This field verifies the header and is useful for detecting 

errors generated by bad memory words inside a router. The 
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algorithm is to add up all the 16-bit half words as they arrive, 
using one’s compliment arithmetic and then take the one’s 
compliment of the result.  

 
Header checksum is assumed to be zero upon arrival. This 

algorithm is more robust than using a normal add. Header 
checksum is recomputed at each hop because at least one field 
always changes viz. TTL. 

 
      Instead of going for 16 bits checksum, it is more than 
enough to dedicate 12 bitts for the purpose. 

K.     Source Address / Destination Address  
        This indicates the network number and host number of the 
source and destination hosts. It is of 32 bits. Earlier the IP 
addressing was in the format of classful addressing which was 
subsequently changed and Classless InterDomain Routing was 
adopted [4]. 
 
        This provided a way to conveniently allocate contiguous 
address ranges that contained more than 255 hosts but fewer 
than 65,536. That is, something other than single class B or 
multiple class C network numbers could be allocated to sites. 
Using CIDR, any address range is not predefined as being part 
of a class but instead requires a mask similar to a subnet mask, 
sometimes called a CIDR mask. CIDR masks are not limited to 
a site but are instead visible to the global routing system. Thus, 
the core Internet routers must be able to interpret and process 
masks in addition to network numbers. This combination of 
numbers, called a network prefix, is used for both IPv4 and 
IPv6 address management [5]. 
 
        Since the organization is small and number of collision 
domains is also very small, we always use class C addresses 
only. This suggests that it would suffice to use only two bytes 
for source address and two bytes for destination address with 
upper byte to represent network address and lower byte the 
host.  

L.       Options field 
Keeping Options allows subsequent versions of protocol to 

include information not present in the original protocol. It is 
kept to permit experimenters to try out new ideas, and to avoid 
allocating header bits to information that is rarely needed. This 
is a variable length field. Each Option begins with a 1-byte 
code identifying the Option (Identifier). Some options are 
followed by a 1-byte option length and then one or more data 
bytes. 
 

Options field is padded out to a multiple of 4 bytes. 
Initially, there were the following five options to which 
subsequently more were added: 
 

(i). Security: Specifies how secret the datagram is. 

(ii). Strict source routing:   Gives complete path to be 
followed. 

(iii). Loose source routing:   Gives a list of routers not to be 
missed. 

(iv). Record route:  Makes each router append its IP 
address. 

(v). Timestamp:   Makes each router append its address 
and timestamp. 

 
Since options are not used in all datagrams, this field is not 

used. 
 
M.    The Proposed Header Format 
         In view of  the foregoing, we propose the modified IPv4 
header format as given in Figure 4.  
 
|←--------------------------- 16 bits ---------------------------------→| 
 

Version
(2 bits)

Header Length
(2 bits) Total Length (12 bits) 

Time to Live
(3 bits)

Protocol
(1 bit) Header Checksum (12 bits) 

Source Address (16 bits) 

Destination Address (16 bits) 
 

Fig. 4.    Modified IPv4 Header  
 
       It is of total 8 bytes only. It means that with every 
datagram we save at least 12 bytes due to header only. For a 
small organization to small-medium organization, this saving 
would yield better throughput. We came to the proposed header 
format after carefully observing the network traffic and 
analyzing the IP packets of around 250 hosts distributed across 
six separate collision domains.         
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Abstract---Automatic Speech Recognition System (ASR) is helpful 

for interaction between human and machine. It is the way to 

operate computer and mobile phones through speech only, without 

taking such extra efforts. The term corpus is used for 

Standardized Database, which contains a collection of audio 

recordings of spoken language with its annotations and 

documents. When existing literature was reviewed, it was observed 

that much literature is available on how to create speech 

databases. But few literatures are available about the 

standardization. Such work is done for the languages other than 

Indian languages. But for the Hindi, Marathi etc., standardization 

for the speech datasets is not up to the mark. The main problem in 

designing of a speech database is to deal with variability of speech. 

In recent years, there is much need to develop speech corpora for 

training and testing materials to be used for wide range of 

applications of speech technology like Linguistic Consortium, 

Speech interfaces development and language models etc. If it is 

standardized in regional languages, it will certainly contribute in 

many applications and research. In future, we would like to work 

to find standard way to standardized speech databases so with the 

help of this we can retrieve data easily and more efficiently. 

Keywords- ASR, Corpus, Speech Database, Standardization, 

Annotation 

I. INTRODUCTION 

The term Corpus is used for database therefore speech corpus 

is used to store data which is audio recordings of spoken 

language with its annotation and documents. Those speech 

corpora are useful to make research work more efficiently and 

also it saves time and money. The main aim of this research is to 

analyze work done for Marathi Speech Database. 

Data in database may lack consistency because there are 

many ways to say the same thing. To enhance  

The quality of retrieving a data from speech corpus we need 

to standardize our speech corpus. In standardization process we 

need to annotate data. Corpus annotation is the sub process of 

standardization, in this we add additional information about the 

data stored in Speech corpus. Additional information indicates 

addition of tags, labels, etc. Depending on the additional 

information which we added annotations are categorized into 

different types like Phonetic annotation, Prosodic annotations. 

II. ABOUT MARATHI LANGUAGE 

Maharashtra is Ranked second most populated state of 

India. As per the projection, Population of Maharashtra in 

2021 is 12.62 crore i. e. 126.2 Million [20]. Out of 12.62 crore 

population, 8.3 crore Marathi people spokes Marathi language 

in Maharashtra [21]. Other than Maharashtra state, Union 

territory in the India sub- Continent- Dadra and Nagar Haveli 

and Goa state also uses Marathi language.  

Among 22 scheduled languages of India Marathi language 

is one of them. Marathi has the third largest numbers of native 

speakers in India, after Hindi and Bengali [22]. 

Sanskrit is the oldest language, and Saurseni, Magadhi and 

Maharashtri are derived from Sanskrit Language. All those 

languages were easier languages as compared to Sanskrit and 

belong to the INDO-ARYAN language and all Indo-Aryan 

languages were derived from Sanskrit language. 

Marathi language uses Devanagari script. A character 

represents one vowel and zero or more consonant Marathi 

language contains total 12 vowels and 36 consonants [6].  

III. MARATHI SPEECH DATABASE 

IIIT – International Institute of Information Technology, 

Hyderabad and HP lab Bangalore developed speech databases 

for various Indian languages. This database developed for 

large vocabulary speech Recognition systems. CIIL (Central 

Institute of Indian Languages) corpus of Marathi language was 

used for text corpus collection [5]. 

TIFR (Tata Institute of Fundamental Research, Mumbai) & 

IIT Bombay (Indian Institute of Technology) together 

developed a speech database for agriculture purpose. This 

Project sanctioned by the technology development for Indian 

languages (TDIL) for the development of speech recognition 

system for using cell phones & landline. TIFR Mumbai & IIT 

Bombay collected the speech data using two dedicated phone 

line. [5] 

IIT-Khargpur also developed speech database for text 

independent speaker identification in ASR. Recording 

frequency was 22,500 Hz, mono channel, 16 bit resolution & 

10 utterances. The recording was done in various environment 
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