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Abstract

Abstract: Due to the energy limitations of underwater acoustic sensor networks, low-complexity location
algorithms are more suitable for underwater acoustic sensor networks. The traditional APIT algorithm
can obtain better location accuracy with less control overhead, which is beneficial to the location of
underwater sensor networks, but it has high complexity and large redundancy errors. This paper proposes
a low-complexity APIT algorithm replaced the traditional grid SCAN algorithm with a point scanning
method, and builds an underwater acoustic sensor network environment on the OPNET platform, and
elaborates the implementation process of the location algorithm in underwater sensor network.
Simulation results show that increasing the density of the unknown nodes and anchor nodes helps to
improve the algorithm. The algorithm in this paper has higher location accuracy than the traditional APIT
algorithm in the same condition.
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Fig. 5 Package format definition of anchor node
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Fig. 6 Package format definition of unknown node
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Fig. 8 Process model of anchor node
PRA“tx_pkt” I TR ECH -
out_pkt =op_pk_get (IN_STRM);
tx_node_addr = op_topo_parent (op_id_self());

op_ima_obj_attr_get (tx_node_addr, X
position”, &src_nx);
op_ima_obj_attr_get (tx_node_addr, Y

position”, & src_ny);
op_ima_obj_attr_get (tx_node_addr, “user id”,
& tx_id);

op_pk nfd set  (out pkt,  “tx_X_position”,
src_nx);
op_pk nfd set  (out pkt,  “tx_y position”,

src_ny);
op_pk_nfd_set (out_pkt, “n_id”, tx_id);
op_pk_send (out_pkt, OUT_STRM);
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Fig. 10 Process model of unknown node
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OPC_TDA_RA_SNR);
op_pk_nfd_get (in_pkt, “tx_x_position”, & tx_nx);

op_td_get_dbl (in_pkt,

op_pk_nfd_get (in_pkt, “tx_y_position”, & tx_ny);

SRR R B R R A A T RO R
AN HE ek A, IFBseE s 3 AN(Ek
PAE)AS [ 5 s s G0 i, UPAIE B 5
P

if (anchor_number>2) {

INE=R7

He B

send_pkptr =
op_pk_create_fmt (“APIT_neighbor_power™);
send = op_pk_create (7*10);
for (w=0; w<10; w++) {
op_pk_fd set
(send,w,OPC_FIELD TYPE_DOUBLE,
all_anchor_power[self_id][w],7);
op_pk_nfd_set
self _id);
op_pk_nfd_set_pkt

(send_pkptr, “n_id”
(send_pkptr,
“n_anchor_power”, send);
op_pk_send (send_pkptr,OUT_STRM);}}
2) A B AR AR R N, DUBRIAT s
T RO P A R R R BE A R
else if (revd_id >=100) {
neighbor_nid = rcvd_id - 100;
if ((in[neighbor_nid]<1) && (rcvd_id
self_id)) {
in[neighbor_nid] = 1;
for (s=0; s<10; s++) {
op_pk_nfd_get (in_pkt,“n_anchor_power”,

&neighbor_anch or_power);
op_pk_fd_get (neighbor_anchor_power,s,
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&neighbor_power[neighbor_number][s]); }
++neighbor_number;}

if (in[neighbor_nid] ==1)

in[neighbor_nid] = 1;}

i AL S PE“END_SIM?, - B LN R) 5 SR
AT record_stats()”, iZPAEIRIE APIT kK
BT R ARRR, FFTH R e R 2

1) HEIEE—E D KRN M4, A7k P
AT MRS o ASCHIEE T —> 1 000 mx1 000 m
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ST 10 201 /NT0 A4
for (u=0; u<=100; u++) {

for (v=0; v<=100; v++) {

G_x[u][v] = 10*v;
G_y[u][v] = 10*u;}}
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= HTER 3 AT ABSR A A(Xwyr)s B(X2)Yz)
C(Xa,ys), ArMlal s BIALFR A M(X,Y)-

step 1: Kif 34N AR MA, MB, MC;

step 2: 5 MAXMB, MBXMC, MCxMA(H
H, xR XOR)

step 3: A LD 3 4 ) 5 X el 45 A2 [+
%E‘J(Hﬁyﬁﬁiﬁiﬁﬁ) ML A M AL T =8

RESCILE RO, B AL T =B NS, A, b
TEANE o
for (p=0; p<=100; p++)}{

for (g=0; q<=100; g++)}{

G_Cross_ab[p][a] = (anchor_x[i]-G_x[p][a]) *
(anchor_y[j]-G_y[p][al) - (anchor_y[i]-G_y[p][a]) *

E R
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(anchor_x[j]-G_x[pl[al);

G_Cross_bc[p][a]l = (anchor_x[j]-G_x[pllal) *
(anchor_y[Kk]-G_y[p][al) - (anchor_y[j]-G_y[p][al) *
(anchor_x[k]-G_x[pl[al);

G_Cross_ca[p]la] = (anchor_x[K]-G_x[p][a]) *
(anchor_y[i]-G_y[pl[a]) - (anchor_y[k]-G_y[p][q]) *
(anchor_x[i]-G_x[pl[al); }}

Horbe i, o k RoR ALY O AT RO 1D
5, X3 AN AL AR R HE X
Ai$é. 47 G_Cross_ab[p][q]- G_Cross_bc[p][q] X
G_Cross_ca[pl[q]h [7] 5, W% sifr T =M TE 1)
LRI

3) A HI A fa 5 s RE RS R
TR =ML E R R
for (d=0; d < neighbor_number; d++) {

Sl

SEANL

div_e_a [d] = anchor_power[i] -

neighbor_power[d][i];

div_e_b [d] = anchor_power[j] -

neighbor_power[d][j];

div_e_c [d] = anchor_power[K] -

neighbor_power[d][K];

if (div_e_a[d] >0 &&div_e_b[d] >0
&&div_e_c[d] > 0) || (div_e_a[d] < 0 && div_e_b[d]

<0 &&div_e _c[d] <0))

decision[d] =1

else

decision[d] = 0;

sum_decision = sum_decision + decision[d];}
Fore iy j, kRO AEE AL AR B Y A 1D
7, 1K 3 AN AR R ANTER - HE RIX
A o 45 D AFAE— AR5 RUNIX 3 AN Y i de
[ e ol i NG VR B B X VAR RISk 2
FffRERE, B sum_decision>0 I, 4% & A7 5 f A7
TEMIGHANES, S, AE=AIEANT.

4) 5 Jra 0 BT A d K AE R AR AR SR ST 1
B, VBN AT Ay, TRt ez, H
o, LR ZE N TR A AL s A THE S S B
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