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SUMMARY

In the next decade fully automated surface ships
will be seen on major world shipping routes. In order
to have an intelligent supporting system for collision
avoidance automation we need to carry out research in
this field by  simultaneously  incorporating
navigational environment, ships manoeuvrability and
subjectivity of decisions made by the navigator who has
a considerable role in the decision-making process.
The present paper is a continuation of the paper
published in the proceedings of IFAC workshop
CAMS'92 in Genova. In this paper the authors
present a model of the process, control algorithm,
simulation, sensitivity analysis of the algorithm and a
functional model of a safe ship manoeuvre system.

INTRODUCTION

Collision accidents arc incrcasing as ships incrcase in
size, in speed and in number. The problem of collision
avoidance has thus become an urgent issue, therefore it is
necessary  to describe  the process of collision avoidange
more accurately.  The history of the evolution of
international ship  collision avoidance  rescarch is
presented by Zhao Jinsong and his co-authors [9].
Simulation models of the process arc based on the collision
risk, which is dependent on the distance of the closest
point of approach (DCPA) [1.5,9] and /or/ time to the
closest point of approach (TCPA) [9]. In simulation models
of DCPA decision it is necessary to manocuvre in such a
way that the distance of the closest point of approach must
always be larger than fixed values and cannot be
determined [9]. A simulation model of TCPA decision has
been developed to determine the time to take collision
avoidance action at a fixed distance [9]. In order to take
into consideration the subjectivity of navigators in the
process,  papers have been written [2.3.6.7.8] on the
application of the fuzzy sct theory. The present authors
analysed all types of cncounters and rescarched fuzzy-
probability propertics of the process [8]. To continue. the
authors describe the process by a model of decision making
in fuzzy environment in the second part. and present the
control algorithm in the third part. Simulation and
sensitivity of algorithm are discussed in the fourth and
the fifth part.

SIMULATION MODEL AS DECISION
MAKING IN FUZZY ENVIRONMENT OF
A COLLISION AVOIDANCE PROCESS

Generally, ship manocuvre process in a collision
situation consists of two phases :

-Tracing targets and basc of DCPA and TCPA to asses
a collision risk.

- Collision avoidance manocuvre as a determination of a
manocuvre direction, to determine the time to take
collision avoidance action and to determine the
anticollision manocuvre in this time .

In order to describe the safe ship manocuvre, a motion
of a ship returning by rudder in deep water is worked out
by Lisowski [4] , but they are slightly uscful to synthesis
of safe  ship manocuvre.To evaluate the dynamic
propertics of the ship we use the parameters of the
transmitation function or the advance time and maximal
angle speed [5]. With a negligence of speed decrease on the
coursec manocuvre, the ship's kinematic relative motion,
with giving consideration to dynamic propertics, becomes :
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Then DCPA between the ship and "j" target is determined
by the cquation (3) :

xj(t)(vJ' coswj-vo(t)cos Vo(t))
(v} +vE () -2vjvo(t)cos(vo (1) - vj))

DCPA(t)= 5t
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and TCPA becomes (4) :
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If there are m objects in a collision situation, the model of
safc manocuvre process can be represented by the state
equation :

X(t+1D)=f(X(t),U(t) t=0,1,2,...., (5

where :
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It is important to remember that inputs Yo, Vg, ¥j, Vj

j=1,2,...,m arc frecly determined in accordance with

International ~ Rules . X}, ¥j 1=12,...,m. arc the
results  of the action of  inputs VYo,Vo,Vj,Vj
Jj=1,2,...,m. and arc closcly connccted with the ship's

dynamic propertics. In this way we take into consideration
the ship's dynamic propertics kincmatic model of safc
manocuvre process (Fig. 1) .
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Fig. 1. Block diagram of kinematic model taking into consideration the

ship's dynamic properties

In order to assess the collision risk, the authors
formulate a fuzzy set "collision risk" on state vector X(.).
The membership function (Moj J=12,...,m) of the fuzzy

set "collision risk" can be presented in the form:

O, C XXX, (j=123...m)

W, X xX—[0,1]eR

exp( }\'OJI /YZZI*I ol/ ) X > O
= T ©)
H, 0,X, (0

Then the vector of these membership functions becomes:

EOT:[Uol’Hoz’--onm]- (7

Analogically, the fuzzy set " safc manocuvre " as goal of
determinate on state vector X(.) or input vector U(.) has
mcmbership function in the form :
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As constraint of manocuvre the autors present the fuzzy set
way loss " on the input vector U(.). They have the

" "

membership function L in the form :
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In the first phasc of the safe manocuvre process it is
necessary to trace these targets, whose Hqj cxceed fixed
value Ug:
p'oj =2 Hos (11)

From the equation (6). (11) time to tracing of the target is
determined by the equation:

- ln l"l’(h 7\'m/j X_
= (12)
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In the collision situation. at a given time . the most
dangcrous target is that, whose pgop is the largest:
Hoj = Max Ug; (13)
je(1,m)

In the sccond phasc. in a multiship cncounter,
manocuvre dircction is determined in respect to the most
dangerous target in accordance with International Rules
[5.7].The time to collision avoidance action is determined
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As a fuzzy environment of the problem it can be

described as the four clement set :
(U,G,C,D) (13)

The fuzzy sct decision is determined as the fuzzy sct
D c U | and it is a result of an aggregation "O" of these

sets G and C :

(16)
A7)

() = j: He; () oW (u).
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the decision-making is brought to determine #,,,, . then

Uopt = <WOPLV0Dt> ={u/pup(u) - max (18)

ALGORITHM

The algorithm of the dccision making in a fuzzy
cnvironment can be represented in the block diagram :

data from ARPA

l

data; N0 Hesi Rem

l

to count DCPAJ' R TCPAJ'

|

to analyse types of these targets encounters
and to read these values of kogj, orj. 2aj. Ae

:

to count x,,

to determine these targets to be traced and
the time to tracing
to determine the most dangerous target and
the time to the collision avoidance manocuvre

| to determine manoeuvre course direction and
! (or) speed manoeuvre in accordance with
| International Rules

i

to count ygjiuc for ueu.

l

[
\ to determine optimal manoeuvre -u J
L

to display output @ T, Tm . Wopt: Vopt

SIMULATION

The authors simulate single and multiship encounter
situations consisting of all types of thesc encounters. For
example. the authors present the result of the simulation
of the- collision situation in good and poor visibility and
for three types of dcecision
-type "minimum” (0) .

-tvpe "multiplication” (1) .

-type "combination" (2).

Data of the situation is in Tab. 2a. The rcsult of obscrvation
phasc for good visibility is presented in Tab. 2b. and for
poor visibility in Tab. 2c. In poor visibility the time to
tracing is carlicr (from 12 minutes to 20 minutes) than in
good visibility. especially for the sccond target. because the
ship has no priority for this target in poor visibility. The
result of the manocuvre phasc is presented in Tab. 2d.
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Tab. 2a. Data of situation simulated

0o 0 0 ) -
N Dj [nm] Nj °1 [y, | | v, [Kn]
target
1 2 235 8 20
2 @ 5.6 297 5T 18
3 10.1 320 90 15
4 9.9 15 200 16
5 0 48 270 9
6 8 33 200 15
7.3 16 155 11
8 3.1 130 340 11
where:
ship has course 0[°] . speed 18] Kn].
Tab. 2b. Process of observation in good visibility
C [we | D | N v v ] DCPA; | TCPA;
tmind | 5 | o) | 0% X Kol | fomi | tmin) | MO
23 | 4 | 824 | 1614 | 200 16 097 | 1465 | 005
24 | 4 | 768 | 1662 | 200 16 097 | 1365 | 006
25 | 4 | 703 | 1709 | 200 16 097 | 1265 | 006
26 | 2 | 388 | 29634 | 57 18 ots | 13ss | 006
26 | 4 | 658 | 1785 | 200 16 097 | 1165 | 007
27 | 2| 36 | 29616 | 57 18 o1s | 1255 | 009
7 | 4 | 602 | 1862 | 200 16 097 | 1065 | 008
28 | 2 | 331 [ 29596 | 7 18 o1s | 1ss | oon2
28 | 4 | 547 | 195 [ 200 16 097 | 965 | o008
29 | 2 | 302 | 29572 57 18 o1s | 10ss | 017
29 | 4 | 493 | 2071 | 200 16 097 | 865 | 009
30 | 2 | 274 [ 29543 | 7 18 01s | 9ss | 023
30 | 4 | 438 | 2214 | 200 16 097 | 765 | 01
| 2 | 245 | 29507 | 57 18 o1s | &ss | 03
31 | 4 | 384 | 2397 200 16 097 | 665 | o1
32 | 2 | 217 | 20462 | 57 18 015 | 755 | 039
2 | 3 | s4 | 398 | %0 15 003 | 138 | 006
32 | 4| 33 | 2041 | 200 16 097 | s6s | 011
3 | 2 | 18 | 20403 | 57 18 015 | 655 | 0as
3 |3 | 502|398 | 9% 15 0.03 | 1286 | 008
33 4 27 29.79 200 16 0.97 465 0.11
34 2 16 293.23 57 18 0.18 555 0.57
Tab. 2¢. Process of observation in poor visibility
t D, v, i DCPA, | TCPA, i
min] [ j | o1 (° 191 | ®ed | tom) |t °
6 |2 ]9a 29163 | 51 [ 18 | o1s | 33ss | oos
7 |2 ] e 2976 s7. 18 |oas | 3255 | 007
8 [2 |90 29757 | s7 |18 | o1s | 3155 | oos
9 |2 |87 20756 | s7 |18 [o1s | 30ss | 009
10 |2 | 846 20751 | s7 [ 18 | o1s | 2085 [ on
|2 | s 20747 | 57 [ 18 | ois | 2855 | 013
1|4 | 140 1312 | 200 [ 16 | o097 | 2665 | 005
12 |2 | 789 | 20744 | s7 |8 |o1s | 2755 | 015
12 |3 | 1322 [ 3205 | 90 |15 |oor | 338 | 006
12 |4 | 1a3s 1326 | 200 | 16 | 097 | 2565 | 006
13 |2 | 78 2974 s7 s o [26ss | o7
13 |3 | 1283 [ 32004 [ 90 |as | o003 [ 3286 | 007
13 |4 | 1379 1342 | 200 |16 | 097 | 2465 | 007
14 |2 | 732 [2973s [ s7 s | ous | 2sss | 0a9
14 |3 | 1244 | 32004 | 90 |45 | o003 | 3186 | 008
14 |4 | 1324 1359 | 200 [ 16 | o097 | 2365 | 008
s |2 | 703 [2073 | 57 |18 [o1s | 2485 | o2
1s |3 | izos [ 3200 | 90 |15 | o001 | 308 | 009
1s | 4 | 1268 1377 | 200 |16 | 097 | 2265 | 009
16 | 2 | 674 | 29725 | 57 |18 |ois | 2385 | 024
16 |3 | 1es | 3200 [ 90 |15 [o03 | 2086 [om
16 | 4 | 1212 397 | 200 |16 | o097 | 2165 | 0
17 |3 | 646 | 2972 s7 |8 [ous [ 2255 [ o027
17 |2 | n22 | 32002 | 9 |15 [o003 | 2886 | 012
17 |4 | ns? 1419 | 200 |16 | 097 | 2065 | om
18 (2| 617 | 20704 | 57 |18 [o1s | 2155 | 03
18 |3 | 1088 [ 32000 [ 0 | s |00y [278 | 014
18 |4 | 10l 1443 | 200 [ 16 | 097 | 1965 | 012
19 | 2 | ss9 | 290707 [ s7 |18 [ o015 [ 2055 | o3
19 |3 ) 1049 [ 32000 [ 90 |15 | o003 [ 268 [ o016
19 | 4 | 1046 147 200 [ 16 |09 | 18es | 013
0 [2 | se 207 s7 | s [o1s [9ss [ o037
20 [3 | 100 320 %0 | 1s | o003 | 258 | 019
20 [4 | 99 s 200 |16 [ 097 | 1765 | 014
20 |2 | s31 [ 29692 [ 57 s | oas [ ess | o4
21 |3 | 9m [31999 | s0 |15 [ o003 [ 248 | 021
21 |4 | 93s 1533 | 200 [ 16 [o097 [ 1665 [ 016
2 |1 189 5488 8 |20 [oo07 | 3415 [ o008
2 |2 | so3 [2083 [ s7 |8 [ois | 1755 | oas
2 |3 | 932 [ 31998 | 90 |15 | o003 | 238 | 024
2 |4 | 879 1571 | 200 [ 16 [ o097 | 1ses | 07
23 |1 183 5482 8 [ 20 [o07 | 3315 | o006
23 [ 2] 474 | 20613 | s7 [ 18 | o1s | 16ss | 049
23 [ 3] 893 | 31997 | 90 |15 |oo03 | 2286 [ o027
23 [ 4 | 824 1614 | 200 |16 [ o097 [ 1465 | 018
24 | 178 5475 8 |20 |[o07 3205 | o007
24 |2 | 446 [2661 | 57 |18 [o1s | sss | os




Tab. 2d. Results of decision of safe ship manocuvring

cuat, | VP . t Vo Vo | W8 | D N; v; Vi DCPA; | TCPA, "
Sl ek | S | [min] | (o) { Kol | il |19 (%7 | ®Km | [ [min]

w=3 34 58 18 i 116 | 6629 8 20 1.03 1.94 0

min. | [min] 2 075 | 287.42 57 18 0.48 -109.54 0

(0) ©0=0.7 3 334 | 317.81 90 15 231 15.18 0
[rad/ 4 0.7 287.25 200 16 0.64 0.15 0.39

min] 5 195 | 30959 | 270 9 1.7 2.17 0

6 405 | 31639 | 200 15 4.03 -0.76 0

7 338 | 291.36 155 1 3.36 115 0

8 427 | 346.56 340 11 411 3.67 0

tw=3 34 58 18 1 116 | 6629 8 20 1.03 -1.94 0

mul. | [min] 2 075 | 287.42 57 18 0.48 -109.54 0

) ©0=0.7 3 334 | 317.81 90 15 231 15.18 0

(rad/ 4 0.7 | 287.25 200 16 0.64 0.15 0.39

good o] 5 195 | 30959 | 270 9 1.71 2.17 0
visib- 6 405 | 31639 | 200 15 4.03 -0.76 0
ility 7 338 | 291.36 155 1 3.36 1.15 0
8 427 | 34656 | 340 1 411 367 0

— 34 58 18 1 116 | 6629 8 20 1.03 -1.94 0

com. | (min] 2 075 | 287.42 57 18 0.48 -109.54 0

@ GT 3 334 | 31781 90 15 231 15.18 0

: 4 07 | 287.25 200 16 0.64 0.15 0.39

[rad/ 5 195 | 30959 | 270 9 171 217 0

b 6 | 405 |31639 | 200 15 403 076 | o

7 338 | 291.36 155 11 3.36 115 0

8 427 | 34656 | 340 11 411 3.67 0

T 24 2 18 1 1.67 58.88 8 20 1.51 -5.19 0

min. | o] 2 347 | 29549 57 18 1.13 2529 0.03

0) i P 3 711 | 31917 90 15 2.57 24 55 0

' 4 5.47 17.83 | 200 16 0.81 9.59 0.35

[rad/ s |35 | 183 |27 9 0.69 862 | 034

min] 6 | 441 | 5823 | 200 15 231 685 |0

7 415 36.57 155 1 1.79 8.74 0

8 343 | 330 340 11 3.38 2.44 0

24 98 18 1 166 | 7015 8 20 161 091 0

gom, | 3 373 | 298.68 57 18 281 1169 0
poor | (2) [min] 3 743 | 319.86 90 is 1.07 -116.82 0
visib- w0=0.7 4 571 15.6 200 16 412 8.98 0
ility [rad/ 5 3.55 56.55 270 9 2.22 6.16 0
min] 6 4.46 5406 | 200 15 071 10.26 03

7 432 | 3275 155 1 2.01 15.14 0

8 3.1 329.47 | 340 11 1.49 6.5 0

24 32 18 1 1.67 5888 | 8 20 151 -5.19 0

mul | W3 2 347 | 29549 57 18 L13 2529 0.03

) [min] 3 711 | 319.17 90 15 257 24,55 0
©0=0.7 4 5.47 17.83 200 16 0.81 9.59 0.35

[rad/ 5 3.52 61.83 270 9 0.69 8.62 0.34

min] 6 4.41 58.23 200 15 231 6.85 0

7 4.15 36.57 155 11 1.79 8.74 0

8 343 | 330 340 1 338 2.44 0

The collision avoidance manocuvre is done

carlier in poor visibility than in good visibility .

10 minutes
The ship

manocuvre type / by course and (or) by speed /. the
manocuvre dircction in accordance

with

International

must do a collision avoidancc manocuvre when the sccond
target does not manocuvre ( at distance D = 1.6 nm ) in
good visibility . The simulation results show that it is the
best in the type "minimum" ( tab.2d ) . and after the
anticollision manocuvre these situations become  safe
MMej (=1....m)<0.5 (are less than fixed value pop, )/.

In other simulation situations the time to tracing and
to collision avoidance action is carlier -from 1 minute to 5
minutes for a bigger ship in the same visibility. The
simulation result shows that the model as decision
making in fuzzy environment is able to solve the problem
with a high degrec of accuracy . The worked out
program simultancously gives all results such as the time
to tracing. the time to anticollision manocuvre, the

Rules and collision avoidance manoeuvre taking into
consideration the ship's dvnamic propertics.

AN ALGORITHM OF SENSITIVITY
ANALYSIS

In order to usc the algorithm in practice it is nccessary
to carry out sensitivity analysis of the ship safe control
program for the accuracy of the ARPA (ANTICOLLISION
RADAR PLOTTING AID) information to concern the
actual approach situation. for the change of the model
parameters, the relative measure for the sensitivity is
represented in the form:
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where:
Sl/ - the relative sensitivity of the membership function

nen

K, ofthe fuzzy sct "collision risk” in respect to "]

target.

Sz/ - the relative sensitivity of the membership function

I, of the fuzzy set "safe manocuvre” in respect to

"nen

1" target.

P =yF P1B =B P i=1%3. . m
- scts of accumq information according to
membership function },L”/ and [, .
R =18 .5)B =B £ i=123.
- sets of the information with deviation accordmg to
membership function [, andl

l’vj” aj?

2aj? “hj

) -wn))

S(P,P) - ,  1=3,4, (o
b, (F)

where :

S3 - is the relative sensitivity of the membership function

of the fuzzy set "way loss",

S4 - 1s the relative sensitivity of the membership function
of the set of decision .

P ={P_,P,} - the sct of the accuracy values of
information in respect to the memb-ership function LL, .
1’ = ‘[’”, /"h - the sct of the information with the

deviation in respect to the member-ship function L,

= LR Ul’ @
1=2,3.7=12, ..
P = PP (22)

i=1,2,5j=12,..m

Thesets P, P, P, . P, P, P,

laj? " lagy? ~ 2aq5° * 2aj2 ~ 3a?

scts of information of system

are determined as

> = fyp ) A
1](1] - 'l‘/u’Wn'!‘J’\Ujv/)',aN'/}a (23)

‘ ) ) ) )
P ={v, £Av vy, iA\pU,\j ac A\.j,\yj +

laj
Tonp. B A N AN (24)
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Py By b,

)
0 I
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The sets By

dvnamic parameters and
determined in the form:

of the ship's

subjectivity are

Plbj ={tw, 0, }“odj’ kotj} ) (29)
P ={t, +Al,,0, Ao, A, AL,
?\,mj + Akmj},
(30)
P, =1,,0,,\,} G1)
P, ={1, tA1 o * A(x)n,?w + AKL{/} (32)
Py =A, 33)
P, =k £A\, (34)

As an example. the authors present data and results of
the sensitivity rescarch of the navigation situation. as in
Tab. 3 and Fig. 3

From the rcsult of the sensitivity
control algorithm we notice that:

- the control algorithm is morc scnsitive
deviation
of these parameters (showed in Fig. 3);
-the sensitivity of the algorithm is not dependent in some
degree on cvery parameter, that is dependent on the type
of
cncounter. In a head-on encounter the sensitivity of the
membership function of the fuzzy sct "safc manocuvre" is

most dependent on the bearing N/-. ship's course Y

analysis of the

for larger

o>
target's course Y ;. In a collision cncounter the sensitivity

of the membership function of the fuzzy set "collision
risk" is morc dependent on the distance Di.bcaring

A . (showed in Fig. 3 )

N, and parameters XM. o1f
- the algorithm is less sensitive for the safer target
(Fig. 3).

To illustrate this. in Fig. 3 the authors present



the encounter situation and diagram of sensitivity for first
and second target.

Tab. 3. Data of navigation situation

(0] ;
N D, nm] | N; 0] |y, [°) |v[Kn|
target
1 5 290 155 19
2 3.5 185 355 19

where: ship has course 0]°] . speed 18] Kn].

A FUNCTIONAL MODEL OF A SYSTEM
OF SAFE SHIP MANOEUVRE

The system of safec ship manocuvre in a multiship

situation 1s  represented  in - Fig. 4. Information
characterizing a  navigation  situation. such  as

D; N, v;,¥,;,v,, . is determined by radar and the

svstem of data processing . The system automatically
determines the time to track a target. the time to
anticollision manocuvre, and safe manocuvre by course
Ay, (or/and) by speed AV, taking into consideration
dynamic propertics of the ship and International Rules.
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Fig. 4. System of safe ship manocuvre
CONCLUSION

The present paper and the paper [8] have considered the
possibility of constructing an intelligent  avoidance
collision system that automatically calculates the time to
track the target, the time to anticollision manocuvre and
safe manocuvre by course (or/and) by speed taking into
consideration the ship's dynamic propertics and
International Rules. These simulated ship encounters
demonstrate that decision making in the fuzzy cnvironment
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can provide better solutions than in models of conventional
mathematical apparatus.

NOMENCLATURE

Vectors

X - Discrete state vector,

U - Discrete control vector,

—7

l,l 5 - Vector of membership function of fuzzy sets
“collision risk” O,

“(7 - Vector of membership function of fuzzy sets

"safc manocuvre" .
Scalar Symbols

C - Fuzzy set of the constraint,

G - Fuzzy set of goal,

D - Fuzzy set of the decision,

X Yj - Target "j" related coordinates of j-th target,
* . i’

Vo» V() - Ship speed before and afler manocuvre,

Yo lJ,!O - Ship course before and after manocuvre,

l“,‘ (,0(7 - Ship dynamic parameters,

DCPAJ - Distance of closest point of approach,
TCPA)' - Time to distance of closest point of approach,

m - Quantity of target in encounter situation,
XZj—l - Set of DCPA

X9 i - Setof TCPA,

U - Set of control velocities (set of decisions).

u 0jHGj HC-HD - Membership function of sets O, G, C and D.
)\.Odj, )votj, )\.dj, )\.c - Navigator's subjective parameters in these

membership functions,

Hoss Hom - Fixed values of L .

TSJ , Tm - Time to tracing of j-th target and time to
anticollision manoeuvre on scale of DCPAJ'

(Wopt, V()pt> - Optimal manocuvre.
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Xlith National Conference
on Automation

Xlith National Conference on Automation was held
from 6 to 8 June 1994 in Gdynia, organized by the
Merchant Marine Academy in Gdynia in cooperation
with Automation Committee of the Polish Society of
Measurements, Automation and Robotics -
POLSPAR.

140 participants ( with some representatives of
Russia and Vietnam inclusive ) took part in the
Conference. Other industries and organizations apart
from shipping and shipbuilding were represented too.
106 papers, published in the Confrence proceedings,
presented a large variety of problems of automation
theory, education and implementation. They were
heard and discussed during 3 plenary and 5 topic
sessions.

The plenary sessions were focussed on: steering
theory of singular linear systems, discrete system
designing, steering systems, automatic monitoring
and reliability of automation systems.

About half the number of papers presented during
topic sessions were devoted to:
® theoretical problems of object description and

identification, of object stability assessment, and

of steering one- and multi-dimensional systems;

® problems of education of students and practitioners
in the field of automation, and of proper outfit of
didactic laboratories.

Remaining papers dealt with , a.0., :
® microprocessor systems;
® pneumatics and hydraulics in automation;
® automation systems for marine and land-based

power plants;
® automation of electrical drives;
® steering of marine and aeronautical objects;
® computerized supporting systems.

A round table session was also held on present
state of automation in Poland and its prospects in new
economical conditions.

New products and product designs of AB Micro,
Consult-Exim, APENA, and MERA-Pnefal make were
presented, but Lucas-Nulle and Armfield showed new
equipment for didactic laboratories.

An interesting accompanying program was also
offered, viz. round trip onboard of DAR MtODZIEZY -
school top- sail ship owned by the Merchant Marine
Academy in Gdynia, visiting a higly automated ship
under construction in Gdansk Shipyard, visiting
several naval vessels, as well as museums.

Tradition Room in the Naval Academy was also
presented on the occasion of 75th anniversary of
establishment of maritime schools in Poland and 25th
anniversary of granting academic status to the Naval
Academy in Gdynia.

The next, Xllith National Conference on
Automation will be organized by High Engineering
School in Opole.




