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Abstract— Wireless sensor networks (WSN) have a many 

application such as traffic analysis, environmental 

monitoring, industrial process monitoring, and civilian and 

military applications. In wireless sensor networks, contention 

occurs when two or more nodes are trying to access the 

channel simultaneously. The declaration causes collisions, 

which not only affects the reliability and the QoS of the 

application, but also the lifetime of the network. Most of the 

current TDMA scheduling techniques try to find an optimal 

or a sub-optimal schedule, but it take long time to generate 

that schedule. TDMA scheduling for WSNs, providing the 

flexibility to trade-off the schedule length with the time the 

required to create the ccc schedule, as per the requirements of 

the applications and channel conditions by using existing 

TDMA-schedule algorithms. In this paper, first outline the 

several TDMA scheduling algorithm which are proposed for 

sensor networks. Finally, point out open research issue with 

regard to TDMA scheduling algorithm. 
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I. INTRODUCTION 

Wireless sensor networks have been used for a broad category 

of monitoring applications such as traffic and seismic 

monitoring, and fire detection. Such networks consist of a 

group of nodes, with sensing, signal processing and wireless 

transmission abilities and   limited battery energy. Proposed 

MAC protocols for sensor networks give either contention 

based access or time division multiple access (TDMA). 

TDMA is more suitable as a MAC protocol in WSNs, 

particularly, in case of correlated-contention, where CSMA is 

not support to any change in the network topology, and it 

cannot avoid collisions due to simultaneous transmission as 

well as its variations are not meet the requirements of the 

applications. There is always need to use TDMA as a choice 

for MAC protocol in WSNs due to its synchronization 

requirement. The main purpose to designing a TDMA 

schedule is to allocate time slots depending on the topology 

and the node packet generation rates [1]. 

TDMA algorithms examine either one-hop or multi-

hop scheduling and allocation of time slots in the reverse 

channel depending on allocation demand and the deadline of 

the nodes. Multi-hop TDMA scheduling is more challenging 

than one-hop scheduling because it reuses the time slot may 

be possible and more than one node can transmit at the same 

time slot if their receivers are in collision free parts of the 

network. TDMA based medium access protocols are highly 

predictable and are suitable for real-time applications but they 

have many disadvantages [2,5]. One of the most common 

disadvantages is that the nodes of a wireless network using 

this access scheme have need to be perfectly synchronized in 

order to detect the correct timeslot and this can be easily solve 

by either using appropriate time synchronization protocols or 

by using coordinated beacon based network topologies. 

Another important drawback is that in many situations some 

nodes of a network have a large amount of data to transmit 

but some other nodes are silent in terms of communication 

and in this case TDMA algorithm provides low channel 

utilization, as well as limits the high transmission demand of 

some network nodes. 

The use of TDMA as a media access control (MAC) 

protocol in WSNs, sensor nodes are required to assigned a 

slot in a periodic frame structure, in the order which they can 

transmit their data [4]. The assignment of the slot should be 

done in such a way that no two adjacent nodes should receive 

the identical slot. Scheduling of communication at the MAC 

layer is an essential and challenging issue, and it determines 

how efficiently of a given channel is going to use. The 

medium be done into timeslots that are assigned to the nodes 

for a particular period. The length of a timeslot is taken for 

the maximum data packet to be fit. In a TDMA scheme, each 

node is to assigned its timeslot, and the number of timeslots 

is equal to the number of nodes already in the network. Most 

of the existing distributed TDMA scheduling techniques for 

WSNs either try to improve the channel utilization by 

generating a compact schedule that usually takes longer time, 

or create schedule quickly, that may not be efficient regarding 

the schedule length. 

II. RELATED WORK 

The rest of the paper is organized as follows and in section II 

discusses our approach to perform TDMA scheduling. There 

are different methods of TDMA scheduling available but 

every method has some disadvantages and advantages. 

TDMA based access protocols have been used in order to 

reduce communication delay when networks deploy with 

numerous nodes or to diminish idle channel times when some 

nodes are silent while other nodes have high data 

transmission demands.  

Also many of the studies have been focused on 

medium access protocols for wireless sensor networks design 

an economics of privacy in personalization, where people can 

share personal information, in a standing or on demand 

manner, in return for expected improvements in the quality of 

an online service. To overcome some of the TDMA 

disadvantages for maintaining its predictability, some 

solution was proposed combining with TDMA and FDMA 

techniques in order to reduces the TDMA frame size while 

using multiple frequencies for communication. 

A. General Slot Stealing TDMA Scheme 

Focusing on updating the slot allotment to nodes in order to 

give the chance for higher channel path for nodes with high 

data transmissions demand. Consider a network with n nodes 

communicating in a normal TDMA scheme each having its 

own timeslot for an unlimited period of time [7]. The primary 

idea of the slot-stealing consist two nodes of the network, 

named as node i and j with node i being scheduled before 
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node j in the TDMA frame and also observing that node i has 

no data to assign in its current timeslot, and then node j is 

allowed to send its data in the unused timeslot of node i if its 

data has previously ready, and this situation is shown in Fig. 

1 and its conflict situation, shown in Fig. 2. If another node, 

named as k, with i<k<j, has data ready to be transmitted and 

wants to obtain the unused timeslot of node i at the same time 

with node j, then both nodes will send in the same time, 

resulting again a collision. 

 
Fig. 1: Slot stealing concept 

 
Fig. 2: Slot stealing concept failure 

1) Advantages 

Proper bandwidth utilization done, and battery of node are 

also saved and that leads the increased lifetime of the 

network. 

2) Disadvantages 

The detection of silent nodes spends time from the current 

timeslot and if there are too many nodes between i and n then 

a huge number of time will be consumed by node n for the 

detection of the silent nodes, thus less time is remains for 

actual data transmission. Thus node n can transmit only if the 

data packet can fit in the leftover part of the timeslot and only 

after it has discovered that no other node has already stolen 

the timeslot. 

B. Randomized and Distributed TDMA Scheduling 

Distributed and randomized time slot scheduling algorithm is 

used within a MAC protocol, called Zebra- MAC to enhance 

performance in sensor networks by combining the strength of 

scheduled access during high loads and random access during 

low loads. The TDMA slot scheduling problem can be 

defined as the problem of assignment of a time slot to each 

node, in such way that if any two nodes are in conflict, they 

do not take the same time slot [4]. Such an assignment of slot 

called a feasible TDMA schedule. Two nodes are said to be 

in opposition if and only if the transmission from one node 

causes an interruption at any of the receiver of the other node. 

Timeline is divided into fixed size frames and each frame is 

again divided into fixed number of time slots. 

1) Advantages 

In this algorithm, time slot which is not utilized by any node, 

is used by the other node and also bandwidth utilization 

increases. 

2) Disadvantages 

In multi-hop network all nodes are distributed randomly 

within large area and the neighborhood size of the network is 

altered by varying the number of nodes. This setup produces 

topologies with different neighborhood density and very 

difficult to make schedule for data transmission. 

C. Distributed TDMA slot scheduling algorithms 

As shown in below fig.3 for each slot in a frame, each node 

checks whether it can take the slot , by sending a request 

message to the first receiver in 𝑅𝑖 with slot probability 𝑃(𝑠),  

which is depends upon the remaining  number of available 

slots in the frame known at node at the current time [6]. If 

node receives response message from the first receiver, then 

it blocks that slot and try to access the responses from the 

remaining receivers in using the same slot in another frames. 

After getting the response from all the receivers, it assigns the 

time slot to itself; otherwise, it unblocks the slot, as soon as 

the reply from one of the receivers is not get, and repeats the 

above process all over again and again. In case of unicast 

communication, node can directly assign the slot to itself 

when it receives the response message from its receiver 

instead of blocking the slot .This is because receiving a 

response message from node tells that no other node adjacent 

to it has also blocked the same slot; otherwise, the REQ 

message transmitted from nodes. 

 
Fig. 3: Example of nodes 𝑖 and 𝑗 that do not conflict even if 

they are in the interference range of each other. 

1) Advantages 

Once a slot is allocated to a node, it continuously transmits at 

the same slot in another frames .This would assure that a 

conflicting node it cannot assign the same slot to itself, as of 

the contention between the transmission of node and node at 

one of the receivers in. 

2) Disadvantages 

 Strong-Conflict Relation-Two nodes and have strong 

conflict relation if 𝑁i∩ 𝑅j ≠ 𝜙 ∧𝑁j ∩𝑅𝑖 ≠ 𝜙. 

 Weak-Conflict Relation-Two nodes and have weak 

conflict relation if either 𝑁i∩ 𝑅j ≠𝜙 ∧𝑁j ∩𝑅𝑖 ≠𝜙, but not 

both. 

D. Sleep Scheduling Algorithm 

After generalization of a user profile, a generalized profile, 

and a query will be given to server by proxy for further 

processing. In this module, server will give personalized 

search results based on generalized profile and query. 

 An Adaptive Energy Efficient and Low Latency MAC: 

In accepting state, a node tries to receive a packet and 

send an ACK packet back to the sender and in the 

sending state, a node can try to send a packet to its 

neighbor node and receive an ACK packet [5]. These 

increase the energy consumption. 

 Delay Efficient Sleep Scheduling: The objective is to 

decrease the delay given the duty cycling requirement 

and single wake up schedule case, where each sensor 

wake up at exactly one of the k slots provided by graph 

theoretic problem formulations for temporary as well as 

weighted communication pattern. 

 Minimum Latency Broadcast Scheduling: To maximize 

the distributed of all possible interference free relays in 

the broadcasting of wireless sensor networks, to optimize 

the end-to-end delay performance. 
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1) Advantages 

Sleep scheduling in wireless sensor networks with level-by-

level of can reduces the energy consumption and 

communication delay. 

2) Disadvantages 

In sleep scheduling, sender nodes wait until the receiver 

nodes are active and ready to receive the message and sleep 

scheduling should increase the network lifetime, but it cause 

transmission delay. 

 Distributed TDMA Slot Assignment Algorithm: This 

algorithm that provide coloring is local in the sense that 

the actual number of colors assigned is not possible in 

any global variable. Therefore, to allow time slots 

consistently to all nodes obviously require some 

additional computation [6]. 

3) Advantages 

This algorithm applies the cross-layer optimization model to 

get energy efficiency with specified link reliability and 

bandwidth constraints. TDMA Scheduling Algorithm 

lessened the time delay at the node, and new data will 

accumulate at the sink node very rapidly which leads fast and 

efficient query response. 

4) Disadvantages 

The major disadvantage of this algorithm is co-channel 

interference if two nodes within the interference get the same 

slot. Co-channel interference causes the data retransmission 

that reduces the battery lifetime, and another disadvantage is 

that the state transition is more which consume more energy. 

III. CONCLUSION 

This paper gives a survey report of TDMA has natural uses 

of collision-free medium access but in some protocols this 

creates interference problem due to a slot. Time 

synchronization is must in these protocols because of clock 

drift problem. To make topology changes are another 

difficulty faced by TDMA system as these variations are 

caused by insertion of new nodes depletion of battery 

capacities, broken links due to interruption, the sleep 

schedules of relay nodes, and scheduling caused by clustering 

algorithms. However, it is not easy to change the slot 

allotment within a decentralized conditions for traditional 

TDMA, since all nodes must accept the slot assignments. For 

instance, the routing path could be chosen depending on the 

collision. 
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