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Abstract— GSTEB has shown quite necessary results over the 

on the market WSNs protocols. but it's neglected many issues. thus 

on beat the constraints of the sooner work a completely unique 

improved technique is planned throughout this analysis work. The 

planned technique has the flexibility to beat the constraints of the 

GSTEB routing protocol by pattern clump and TABU search. The 

comparison square measure drawn among the current and 

planned techniques. The comparisons has clearly shown that the 

planned technique outperforms over the on the market techniques. 

The experimental results has shown an 20.37% improvement in 

network time period. 

Index Terms— GSTEB, PASCCC, WIRELESS SENSOR 

NETWORK ,TABU SEARCH..  

I. INTRODUCTION 

A wireless device network (WSN) includes of an entire 

bunch to several thousand low-power multi-functional device 

nodes, doing add Associate in Nursing unattended setting, 

and having sensing, computation and connected capabilities. 

the fundamental aspects of a node undoubtedly  a tool unit, 

Associate in Nursing ADC (Analog to Digital Converter), 

(Central process unit), Associate in Nursing work unit at the 

side of a communication unit. device nodes at 

micro-electro-mechanical systems (MEMS) that create 

countable reaction to a modification of some physiological 

condition like temperature and pressure. device sense or live 

the physical information with the globe to become monitored. 

The repetitive ANalog signal perceived through the sensors is 

digitized by Associate in Nursing data converter and 

delivered to controllers for a lot of method. device nodes  of 

smaller size, use terribly low energy, at operated in high 

meter densities, that amendment it to be freelance and 

accommodative towards setting. 

The spatial   density of device nodes among the sphere may 

be the utmost quantity as twenty nodes/ mᶾ. As wireless 

device nodes typically smaller electronic gadgets they may 

entirely be prepared having a restricted power provide. each 

device node carries a definite an area of exposure for the aim 

it's planning to and properly report the actual quantity that it 

ought to be perceptive. Some reasons for power consumE in 

sensors are: (a) signal sampling and conversion of physical 

signals to electrical ones; (b) signal acquisition, and (c) 

analog-to-digital conversion. 
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II. A GENERAL SELF-ORGANIZED TREE-BASED 

ENERGY-BALANCE ROUTING PROTOCOL 

General Self-Organized Tree-Based Energy-Balance Routing 

Protocol (GSTEB) builds a routing tree employing a 

technique wherever for each single spherical, base station 

(BS) assigns a root node and broadcasts this feature to each 

device nodes. . Then, each node selects its head by taking into 

thought alone itself and its neighbours knowledge, thus 

making GSTEB a robust protocol. Simulation results reveal 

that GSTEB embrace a much better performance than totally 

different protocols in reconciliation energy consumption, 

thus prolong the amount of WSN. 

      It considers a condition where among the network 

collects knowledge at regular intervals from a topography 

where each node frequently senses the surroundings and 

sends the information back to bachelor's degree. commonly 

there unit of measurement two definitions for network life 

span: 

a) The time from the begin of the network methodology to the 

death of initial node within the network. 

b) The time from the begin of the network methodology to the 

death of last node within the network. 

Two extreme cases in information fusion are: 

Case(1): the information among any device nodes is also 

totally amalgamated. each node transmits the identical 

volume of knowledge in spite of what proportion data it 

receives from its children.  Case (2) the information can’t be 

amalgamated. The length of message transmitted by every 

relay node is that the entire of its own detected information 

and received information from its children. 

     The chief prepare of GSTEB is to realize a extended 

network era for various of applications.In each spherical ,BS 

assigns a root node and broadcasts its ID and its coordinates 

to each device nodes. at the moment the network computes 

the trail either through causation the path knowledge from 

bachelor's degree to device nodes or by having constant tree 

organization being dynamically and severally designed by 

every node. for every cases, GSTEB can modify the muse and 

structure the routing tree with little delay and small energy 

consumption. 

2.1 Operation of GSTEB  

The operation of GSTEB is split into 

A) Initial section, 

B) Tree Constructing section,  

C) Self-Organized info aggregation and sending section, and  

D) information Exchanging section. 

A. Initial section 
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In Initial section ,the network parameters square measure 

initialized. Initial section is splited into three steps. 

   Step 1: once Initial section starts ,BS broadcasts a packet to 

every of the nodes to apprise them of starting time, the length 

of some time slot and conjointly the number of nodes N. As 

all the nodes acquire the packet, they go to calculate their 

individual energy-level (EL). 

  Step 2: every node sends its packet a circle with a precise 

radius throughout its own interval once the primary step.For 

illustration, among the i interval ,the node whose ID is i will 

be able to send away its packet. This packet contains a 

introduction associate degreed put together the knowledge as 

AN example coordinates and EL of node .Every different 

node throughout this era of your time will observe the 

channel, and if variety of them square measure the 

neighbours of node i ,they can receive this packet and record 

the info of node i in memory storage. 

  Step 3: every node sends a packet that consists of all its 

neighbours’ information throughout its own amount of your 

time once Step a combine of is over. then its neighbours can 

acquire this packet and record the info in memory storage. 

B. Tree Constructing section 

In every spherical, GSTEB performs the numerous steps to 

form a routing tree: 

  Step 1: Bachelor of Science assigns a node as root and 

broadcasts root ID and root coordinates to every detector 

nodes. 

  Step 2: every node tries to settle on a parent in its neighbours 

exploitation EL. 

Step 3: Since all nodes chooses the parent as of its neighbors 

and each node records its neighbors’ neighbors’ data in Table 

II, all node can acknowledge all its neighbors’ head nodes by 

computing, and it'll what is more acknowledge all its child 

nodes. If a node has no child node, it itself as a leaf node, 

from that the information sending starts. 

C. Self-Organized info aggregation and sending section 

After the routing tree is made, every detector node collects 

information to produce a DATA_PKT that has to be 

transmitted to Bachelor of Science. 

D. information Exchanging section 

For Case1, as a results of every node has to kind and transmit 

a DATA_PKT in every spherical, it ought to exhaust its 

energy and expire. The vanishing of any detector node can 

influence the topography. Therefore the nodes that square 

measure getting to die have to be compelled to apprise others. 

For Case2, Bachelor of Science can gather the initial EL and 

coordinates data of each detector nodes in initial section. for 

each spherical, Bachelor of Science builds the routing tree 

and put together the agenda of the network by exploitation the 

EL and coordinates data. Once the routing tree is formed, the 

energy expenditure of every detector node throughout this 

spherical could also be calculated by Bachelor of Science 

,thus the info required for conniving the topology for 

succeeding spherical could also be celebrated before. 

2.2 BENEFITS OF GSTEB 

Following ar the varied advantages of GSTEB protocol: 

1) The chief advantage of GSTEB is that it balance the 

network load. 

2) GSTEB achieves a improved performance in energy 

saving, since each node has extra opportunities to pick out the 

adjacent neighbor because the parent. 

3) The energy for building the routing tree is deeply 

condensed. 

4) within the GSTEB , once the foundation node is electoral, 

all alternative nodes calculate and find their own oldsters by 

themselves in equivalent with no any info swap ,so the energy 

utilization is neglected. 

5) GSTEB achieves a extended network lifetime for various 

applications. 

6) GSTEB encompasses a improved performance than 

alternative protocols in leveling energy utilization, so 

prolonging the lifetime of WSN. 

III. PRIORITY-BASED APPLICATION-SPECIFIC 

CONGESTION CONTROL CLUSTERING 

PROTOCOL 

Wireless detector networks comprise resource-starved 

detector nodes, that unit of measurement deployed to sense 

the atmosphere, gather info, and transmit it to a base station 

(BS) for further technique. Cluster-based hierarchical-routing 

protocols unit of measuring accustomed with efficiency 

utilize the restricted energy of the nodes by organizing them 

into clusters. entirely cluster head (CH) nodes unit of 

measurement eligible for gathering information in each 

cluster and transmission it to a Bachelor of Science. 

Unbalanced clusters cause network congestion, thereby 

inflicting delay, packet lost, and degradation of  (QoS) 

metrics. throughout this study, we tend to tend to tend to 

propose a priority-based application-specific congestion  

management clump (PASCCC) protocol, that integrates the 

standard and dissimilarity of the nodes to sight congestion 

throughout a network. PASCCC decreases the duty cycle of 

every node by maintaining threshold levels for numerous 

applications. The transmitter of a detector node is triggered 

once the reading of a particular captured event exceeds a 

particular strength. Time-critical packets unit of 

measurement prioritized throughout congestion therefore on 

continue their timeliness wants. In our projected approach, 

CHs guarantee coverage fidelity by priority the packets of 

distant nodes over those of near  nodes. a singular queue 

programing mechanism is projected for CHs to appreciate 

coverage fidelity, that ensures that the additional resources 

consumed by distant nodes unit of measure used effectively. 

The effectiveness of PASCCC was evaluated  supported 

comparisons with existing clump protocols. The 

experimental results incontestable  that PASCCC achieved 

higher performance in terms of the network quantity of some 

time, energy consumption, data transmission, and utterly 

totally different QoS metrics compared with existing 

approaches. 

cluster-based routing protocol is given. To the foremost very 

effective of information, PASCCC is that the initial protocol 

of its kind to ponder quality, dissimilarity, and congestion 

detection and mitigation utilizing a bunch hierarchy. many 

studies have self-addressed  congestion detection and 

mitigation, but they're either generic or specifically 

associated with the transport layer. Following assumptions 

with regard to the PASCCC unit of measurement made:- 

1. Nodes unit of measurement deployed indiscriminately 

among the sphere with another style of energy values. 

2. Nodes unit of measurement designed for adjusting their 

transmission capability to possess the facility to realize a 

awfully distant CH on prime of a specific 

spherical. 
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3. The positioning of a Bachelor of Science isn't fixed and it 

would be either at intervals or off from detector field. 

4. Nodes unit of measurement designed for moving 

throughout the arena to cover vacant areas utilizing the 

random waypoint quality model with associate degree rate of 

interest V, where the goodness of V ranges between Vmin 

and Vmax. Hence, complete coverage of the detector field is 

secured.     In PASCCC, the nodes unit of measurement 

designed for moving over the arena if necessary to possess 

the facility to cover vacant regions. quality ensures complete 

coverage and property within the slightest degree times. 

Hence, it is not as probably that a generated event goes 

unreported. In PASCCC, one hundred pc of the nodes unit of 

measurement advanced. These nodes have higher energy in 

distinction to ancient nodes, thereby developing a 

heterogeneous amount of nodes among the network. 

PASCCC is definitely associate degree application-specific 

protocol. In scheme, two application parameters unit of 

measurement thought victimization PASCCC: temperature 

and wetness. PASCCC acts as a reactive protocol for 

temperature observance and as a proactive protocol for 

wetness. In reactive routing protocols, the nodes react sort of 

a shot to unforeseen and forceful changes among the values 

of detected events, and that they square measure applicable 

for time-critical applications. In proactive routing protocols, 

the nodes activate their transmitters, sense environmental 

surroundings, and report captured information periodically to 

the Bachelor of Science. These protocols unit of 

measurement be applications that need periodic information 

transmission. 

IV.  TABU 

Tabu Search may be a meta-heuristic that guides native|an 

area|a neighborhood} heuristic search procedure to explore 

the answer house on the far side local optimality. one in every 

of the most elements of Tabu Search is its use of adaptative 

memory, that creates a additional versatile search behavior. 

Memory-based ways ar so the hallmark of tabu search 

approaches, based on an exploration for “integrating 

principles,” by that different sorts of memory ar befittingly 

combined with effective ways for exploiting them. a 

completely unique finding is that such principles ar typically 

sufficiently potent to yield effective downside finding 

behavior in their title, with negligible reliance on memory. 

Over a good vary of downside settings, however, strategic 

use of memory will create dramatic variations within the 

ability to resolve issues. Pure and hybrid Tabu Search 

approaches have set new records to find higher solutions to 

issues in production coming up with and programming, 

resource allocation, network style, routing, monetary 

analysis, telecommunications, portfolio coming up with, 

offer chain management, agent-based modeling, business 

method style, prognostication, machine learning, data 

processing, biocomputation, molecular style, forest 

management and resource coming up with, among several 

different areas. The TS technique is apace turning into the 

strategy of alternative for coming up with answer procedures 

for exhausting combinatorial optimisation issues. A 

comprehensive examination of this system will be found 

within the book by Glover and lagune (1997). Widespread 

successes in sensible applications of optimisation have 

spurred a ascension of the strategy as a way of distinguishing 

very prime quality solutions with efficiency. TS strategies 

have conjointly been accustomed produce hybrid procedures 

with different heuristic and algorithmic  strategies, to supply 

improved solutions to issues 

4.1 Solving the problem by local search 

One of the foremost winning strategies of assaultive massive 

scale onerous combinatorial improvement problems is native 

search (Ahuja et al. 2002; Michiels et al. 2007). each native 

search technique relies on the construct of an area perform, 

that's a mapping N, that for every resolution X assigns a set of 

solutions N(X) that may 

be reached in one move ranging from X. The set N(X) is 

named a neighbourhood of X. a neighborhood search rule 

starts from a possible resolution X0 and performs a sequence 

of moves, that include selecting an answer 

                              Xi+1 ∈ N(Xi). 

 By specifying methodology of selecting an answer from the 

neighbourhood and a stopping criterion we tend to obtain a 

selected form of the native search algorithms such as: 

unvarying improvement, simulated hardening, threshold 

acceptance or tabu search. 

Tabu search rule. Ensure: The neighborhood N (T ). 

1: N(T )←∅ 

2: for all  ∈ E \ T do 

3: verify the set of edges that area unit on the trail from i to j 

in T 

4: for all f ∈  do 

5: Add T ∪  \ f to N(T ) 

6: end for 

8: come N(T ) 

our main goal is to construct a quick tabu search rule for 

computing solutions of fine quality for giant instances of the 

minmax regret minimum spanning tree downside. the quality 

works on the tabu search technique and a few of its 

applications to onerous combinatorial improvement issues 

will be found in Glover (1989, 1990), Glover and lake (1997). 

V.  PROPOSED METHODOLOGY 

 In this flow chart first of all initialize WSN. In network the 

big range of network having device node that work on 

unattended surroundings. Network device nodes within the 

deploy device node haphazardly then assign the inital energy 

to them thereon steps assume the A method . IF condition use 

on any step IF wireless device network that initialize its 

multiple with energy larger than capable o. IF that condition 

is TRUE then count as dead  and IF dead equals to n then  its 

TRUE its come to the n/w time period. IF its FLASE then its 

continue A. On initial Condition that use on first of all 

initialize wireless device node that multiple with energy 

larger than capable o .its FLASE then they choose the 

randomly device node which larger than tabu node if its 

TRUE . They set because the cluster head however its choose 

the randomly device node which greather than tabu device 

node if its FLASE thereon time they assign because the 

member node. In wireless device network having then large 

range of device node from these device number of node its 

choose randomly the member node from numder of node then 

associate member node to cluster head victimization the 

geometer distance which calculate the node move distance 

.on it its apply the TABU SEARCH on cluster head thanks to 

that sink communicate with one another and transfer the 

information to sink.  
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once that method is running thereon time they update the 

remaining energy. and that they once more continue the A 

method.. 

 

 
     FLOW CHART OF PROPOSED METHODOLOGY 

VI. RESULTS AND DISCUSSION 

To study the GSTEB ,PASCCC routing protocol in wireless 

sensor network To proposed andnimplement  TABU  

SEARCH GENERAL SELF ORGANIZED ENERGY 

BALANCE ROUTING PROTOCOL for selection of cluster 

head To comparative analysis of proposed TBGSTEB(TABU 

SEARCH general self organized energy balance  routing  

protocol ) with general self organized energy balance  routing  

protocol(GSTEB) and PASCCC by using parameters .Stable 

period , network lifetime , half node dead time , packet sent to 

base station ,  packet sent to cluster head, residual energy 

6.1 EXPERIMENTAL SET-UP 

In order to implement the projected style and implementation 

has been done. Table 5.1 has shown a range of constants and 

variables needed to simulate this work. These parameters 

square measure normal values used as benchmark for WSNs. 

Table 6.1: Experimental Setup 

Parameter Value 

Area(x,y) 100,100 

Base station(x,y) 100,100 

Nodes(n) 3000 

Probability(p) 0.1 

Initial Energy(Eo) 0.1 

transmiter_energy 50nJ/bit 

receiver_energy 50nJ/bit 

Free space(amplifier) 10nj/bit/m2 

Multipath(amplifier) 0.0013pJ/bit/m

4 

a (energy factor between normal and 

advance nodes) 

1 

Maximum lifetime 3000 

Message size 4000 bits 

Effective Data aggregation 5nJ/bit/signal 

TABLE 6.1.1 FIRST NODE DEAD 

Table 6.1.1 has shown the comparison among GSTEB, 

PASCCC and TBGSTEB with respect first node dead time. It 

has been clearly shown that the number of rounds  for first 

node dead in case of the TBGSTEB are quite more than the 

GSTEB&PASCCC. 

TABLE 6.1.1 FIRST NODE DEAD 

INITIAL 

ENERGY 

GSTEB PASCCC TBGSTEB 

0.02 40 19 83 

0.04 80 49 172 

0.06 119 60 256 

0.08 168 95 340 

0.10 209 120 436 

0.12 238 139 524 

0.14 278 168 591 

0.16 316 165 687 

0.18 357 195 779 

                      

Table 6.1.2 has shown the comparison among GSTEB, 

PASCCC and TBGSTEB with respect half nodes dead time. 

It has been clearly shown that the number of rounds  for half 

nodes dead in case of the TBGSTEB are quite more than the 

GSTEB&PASCCC. 

TABLE 6.1.2 HALF NODE DEAD 

INITIAL 

ENERGY 

GSTEB PASCCC TBGSTEB 

0.02 72 65 86 

0.04 145 129 175 

0.06 215 177 266 

0.08 286 283 356 

0.10 360 333 447 

0.12 435 348 536 

0.14 498 453 625 

0.16 567 505 716 

0.18 638 603 808 
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Table6.1.3 has shown the comparison among GSTEB, 

PASCCC and proposed TBGSTEB with respect all node 

dead time. It has been clearly shown that the number of 

rounds for all node dead in case of the proposed TBGSTEB 

are quite more than the GSTEB &PASCCC. 

TABLE 6.1.3 ALL DEAD NODE 

INITIAL 

ENERGY 

GSTEB PASCCC TBGSTEB 

0.02 79 87 109 

0.04 156 177 185 

0.06 233 267 273 

0.08 311 350 372 

0.10 392 459 466 

0.12 472 505 553 

0.14 539 645 653 

0.16 618 713 727 

0.18 699 823 825 

Table 6.1.4 has shown the comparison among 

GSTEB,PASCCC and TBGSTEB with respect packets sent 

to BS. It has been clearly shown that the number packets sent 

to cluster head  in case of the TBGSTEB are quite more than 

the GSTEB &PASCCC. 

TABLE 6.1.4 packet sent to cluster head 

INITIAL 

ENERGY 

GSTEB PASCCC TBGSTEB 

0.02 9.3133 34.7400 88.6733 

0.04 18.2267 71.2933 177.7867 

0.06 30.3867 104.0667 267.1800 

0.08 32.0533 144.4533 357.7533 

0.10 44.6533 174.0133 447.6267 

0.12 50.8000 202.1733 536.9067 

0.14 66.6667 244.7733 623.5667 

0.16 69.1867 278.6333 714.7467 

0.18 90.9000 315.1933 805.9333 

           

Table 6.1.5 has shown the comparison among GSTEB, 

PASCCC and TBGSTEB with respect packets sent to BS. It 

has been clearly shown that the number packets sent to base 

station in case of the TBGSTEB are quite more than the 

GSTEB &PASCCC. 

TABLE 6.1.5. packet sent to base station 

INITIAL 

ENERGY 

GSTEB PASCCC TBGSTEB 

0.02 9.3133 2.6733 17.1933 

0.04 18.2267 5.5000 33.7733 

0.06 30.3867 7.9067 51.0267 

0.08 32.0533 10.7533 68.7600 

0.10 44.6533 13.4600 85.6333 

0.12 50.8000 15.8000 102.9067 

0.14 66.6667 19.0067 118.0533 

0.16 69.1867 22.0733 136.2867 

0.18 90.9000 24.2800 152.4067 

 

Table 6.1.6 has shown the comparison among GSTEB, 

PASCCC and TBGSTEB with respect residual energy. It has 

been clearly shown that the   residual energy  in case of the 

TBGSTEB is quite more than the GSTEB &PASCCC. 

TABLE 6.1.6 residual energy 

INITIAL 

ENERGY 

GSTEB PASCCC TBGSTEB 

0.02 0.0056 0.0042 0.0058 

0.04 0.0229 0.0170 0.0237 

0.06 0.0505 0.0364 0.0534 

0.08 0.0922 0.0708 0.0956 

0.10 0.1437 0.1054 0.1496 

0.12 0.2076 0.1446 0.2154 

0.14 0.2786 0.2103 0.2920 

0.16 0.3653 0.2716 0.3827 

0.18 0.4566 0.3547 0.4858 

VII.  ANALYSIS OF RESULTS 

FIRST NODE DEAD TIME (STABLE PERIOD 

EVALUATION) 

The comparison among GSTEB,PASCCC and TBGSTEB 

with respect first node dead time. It has been clearly shown 

that the number of rounds  for first node dead in case of the 

proposed are quite more than the GSTEB and PASCCC. It 

has clearly verified that the TBGSTEB is comparatively 

better than the both protocols. 

 

                                  FIG7.1.First Node Dead 

 HALF NODE DEAD TIME  

The comparison among GSTEB, PASCCC and TBGSTEB 

with respect half nodes dead time. It has been clearly shown 

that the number of rounds  for half nodes dead in case of the 

TBGSTEB are quite more than the GSTEB and PASCCC. It 

has clearly verified that the TBGSTEB is comparatively 

better than the available protocols 
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                                  FIG7.2. Half Node Dead 

ALL DEAD NODE TIME i.e. NETWORK LIFETIME  

the comparison among GSTEB,PASCCC and TBGSTEB 

with respect all dead node time. It has been clearly shown that 

the number of rounds  for all dead node in case of the 

TBGSTEB are quite more than the GSTEB and PASCCC. It 

has clearly verified that the TBGSTEB is comparatively 

better than the available protocols. 

 

FIG7.3. All Node Dead 

PACKETS SENT TO BASE STATION (THROUGHPUT) 

 The comparison among GSTEB,PASCCC and TBGSTEB 

with respect to number of packets transferred between the 

base stations to cluster head as well as between cluster head 

to member nodes in each round. It has been clearly shown 

that the packets with in case of the TBGSTEB are quite more 

than the GSTEB and PASCCC. It has clearly confirmed that 

the TBGSTEB is comparatively better than the available 

protocols. 

 

 

 

FIG7.4.Packet sent to base station 

PACKETS SENT TO CLUSTER HEAD  

The comparison among GSTEB,PASCCC and TBGSTEB 

with respect to number of packets transferred between the 

cluster head to base station as well as between base station to 

member nodes in each round. It has been clearly shown that 

the packets with in case of the TBGSTEB are quite more than 

the GSTEB and PASCCC. It has clearly confirmed that the 

TBGSTEB is comparatively better than the available 

protocols 

  

 

                          FIG7.5. Packet sent to cluster head 

REMAINING ENERGY ( RESIDUAL ENERGY)  

The comparison among GSTEB, PASCCC and TBGSTEB 

with respect to average remaining energy i.e. residual energy. 

It has been clearly shown that the residual energy in case of 

the TBGSTEB are quite more than the GSTEB,PASCCC. It 

has clearly confirmed that TBGSTEB is comparatively better 

than the existing protocol. 

http://www.ijeat.org/


International Journal of Engineering and Advanced Technology (IJEAT) 

ISSN: 2249-8958 (Online), Volume-5 Issue-1, October 2015 

72 

Published By: 
Blue Eyes Intelligence Engineering  

and Sciences Publication (BEIESP)  

© Copyright: All rights reserved. 

Retrieval Number A4296105115/15©BEIESP 
Journal Website: www.ijeat.org 

 

       FIG7.6.  Residual energy 

VIII. CONCLUSION AND FUTURE SCOPE 

Many protocols has been planned thus far to enhance the 

energy potency more however still abundant sweetening may 

be done. GSTEB has shown quite vital results over the on the 

market WSNs protocols. however it's neglected several 

problems. so as to beat the constraints of the sooner work a 

brand new improved technique is planned during this analysis 

work. The planned technique has the flexibility to beat the 

restrictions of the GSTEB routing protocol by exploitation 

agglomeration and TABU search. The planned technique is 

intended and enforced within the MATLAB tool with the 

assistance of knowledge analysis tool case. Experiments has 

clearly shown that the planned technique outperforms over 

the on the market strategies. but this work has not take into 

account the utilization of 3D WSNs, thus in future work we 

have a tendency to willl extend the planned technique for 3D 

WSNs surroundings 
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