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(54) SYSTEM AND METHOD FOR TESTING A FIRE SAFETY SYSTEM

(57) In order to classify items in a logistic process, it
is proposed to:
Moving at least one item (5) with an item manipulating
device (2, 2a), for example a singulator, comprising a
plurality of conveying elements (3);
producing visual information of the at least one item (5)

while it performs a movement caused by conveying ele-
ments (3) of the plurality of conveying elements vision
system (6, 6a);
classifying the at least one item (5) depending on the
visual information by a control system (8).
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Description

[0001] The present invention falls within the field of fire
safety systems (hereafter "FSS"). It concerns a method
and a testing system for testing an FSS activation elec-
trical circuit (hereafter "AEC") that is configured for con-
trolling an actuation or activation of one or several fire
protection devices (hereafter "FPD"). More precisely, the
present invention proposes to test a correct working of
said AEC free of the activation or actuation of the FPD.
[0002] Usually, an FSS comprises a fire detection sys-
tem and a fire protection system. The latter can be each
or together arranged in communication with a fire control
and/or indication panel (hereafter "FCP") of the FSS. For
instance, the fire detection system can be arranged in
communication with a fire indication panel and the fire
protection system can be arranged in communication
with a fire protection panel. In other embodiments, the
fire detection system and the fire protection system are
both connected to the same fire control and indication
panel. While in the following we will usually take the ex-
ample of building FSS with FPDs and fire detectors (here-
after "FD") installed within a building, the present inven-
tion is not limited to a building use of an FSS. For instance,
an FSS might also equip vehicles, such as planes, ships,
etc.
[0003] The fire detection system may comprise one or
several fire detectors (hereafter "FD"). The latter are for
instance installed in appropriate areas of a building, at
remote locations with respect to the FCP, and configured
for detecting fire safety hazards in said appropriate areas.
They are for instance smoke detectors, emergency push
buttons, etc.
[0004] The fire protection system aims to alert and pro-
tect the occupants of the building and the building itself
in case of a detection of a safety hazard by one or several
FDs and/or upon reception of an alert or information sent
by the fire detection system. It typically comprises FPDs
installed at different appropriate locations. For instance,
FPDs might be installed in different rooms or areas of
the building, in order to ensure the safety of said one,
several, or all areas/rooms of the building. Examples of
FPDs are fire doors, alarms, fire fences, elevator fire
switch, air conditioner and/or heater control switch, fire
dampers, etc.
[0005] The FCP might be installed in the building itself
or in a control center remotely located from the building.
It can further be directly and/or indirectly connected to
one or several FPDs remotely located with respect to the
FCP location. In case of indirect connection, the FCP is
usually connected to one or several remote modules
(hereafter "RM"), which are each connected to one or
several of said FPDs. In such a case, the RM may receive
a signal from the FCP indicating whether the FPD has to
be activated or not.
[0006] More generally speaking, the FSS comprises
at least one AEC configured for supplying one or several
FPDs in energy. Usually, the AEC is installed either in

the FCP or in the RM. In case of direct connection of the
FPD to the FCP, then the latter comprises said AEC and
uses the latter for powering or not the FPD. In case of
indirect connection of the FPD to the FCP, then the RM
comprises said AEC, and at reception by the RM of said
signal sent by the FCP, the RM will energize or deener-
gize the FPD in function of the information comprised
within the received signal.
[0007] An FPD is typically characterized by two states
- being therefore usually a bi-state device -, namely an
"active" (or "activated") state and an "inactive" (or inac-
tivated) state. According to the present invention, the
change from inactive state to active state, and vice versa,
is controlled by supplying or not the FPD with energy
either directly from the FCP or from the RM via said AEC.
The latter, which is responsible for this supply in energy,
has thus a key role in the FSS. Indeed, said change of
state directly contributes to the safety of the building. Typ-
ically, in case of a detection of a safety problem by one
or several FDs of the FSS, an alert signal is generated
and triggers the energizing or deenergizing of one or sev-
eral FPDs, the latter changing their respective state from
inactive to active, said change of state being configured
for launching an action that aims to eliminate or mitigate
said safety problem. Currently, two different types of
FPDs exist: those which are activated when supplying
them with energy (type I), and those which are activated
by deenergizing them (type II), i.e. by cutting off their
supply in energy. In function of the type of FPD, the AEC
will thus either start powering the FPD (type I) for acti-
vating the latter (i.e. putting the latter in its active state),
or stop powering the FPD (type II) for triggering the ac-
tivation of the FPD (i.e. putting the latter in the active
state). For instance, an alarm will typically be activated
by supplying it with energy via the AEC, while a fire door
will be activated by turning off the power supplied by the
AEC and that feeds a system for maintaining said fire
door open, triggering thus the closing of said fire door.
[0008] Known in the art AECs typically comprise a first
electrical circuit arrangement (hereafter "ECA") - i.e. a
first electrical circuit portion of the AEC - configured for
putting a first supply voltage terminal at a first electric
potential and a second ECA - i.e. a second electrical cir-
cuit portion of the AEC - configured for putting a second
supply voltage terminal at a second electric potential. The
first and second supply voltage terminals are configured
for being coupled respectively to a first input terminal and
a second input terminal of an FPD. Through this coupling,
the AEC is able to energize the FPD. Usually, at least
one among the first ECA and the second ECA, preferen-
tially both, are characterized by two states, namely an
activated state in which it is configured for putting its sup-
ply voltage terminal at a potential V_act configured for
putting the FPD in its activated state, and a deactivated
state in which it is configured for putting its supply voltage
terminal at a potential V_deact configured for putting the
FPD in its deactivated state, with V_deact ≠ V_act. Of
course, if both ECA are characterized by said two states,
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then both need to be in the activated state for activating
the FPD. The change between the activated state and
inactivated state is usually implemented by means of an
electrical switch configured for connecting a voltage
source terminal of the considered ECA to its supply volt-
age terminal. For instance, the electrical switch of the
first ECA is configured for connecting the first supply volt-
age terminal to a first voltage source terminal at the po-
tential V_A (e.g. positive or negative) and configured thus
for putting the first supply voltage terminal at said poten-
tial V_A when the switch is closed (i.e. continuous path
from the first voltage source terminal until the first supply
voltage terminal) and for electrically disconnecting the
first voltage source terminal from the first supply voltage
terminal when it is open, and/or, the electrical switch of
the second ECA, if any, is configured for connecting the
second supply voltage terminal to a second voltage
source terminal at the potential V_B (e.g. negative if V_A
positive, otherwise positive) and configured for putting
the second supply voltage terminal at the potential V_B
when the switch is closed (i.e. continuous path from the
second voltage source terminal until the second supply
voltage terminal) and for electrically disconnecting the
second voltage source terminal from the second supply
voltage terminal when it is open. Typically, the first and
second voltage source terminals are respectively the
positive pole and negative pole of a DC voltage source
(e.g. 24VDC) configured for feeding the FPD in energy.
If, among the first ECA and the second ECA, only the
first ECA comprises said electrical switch, then the sec-
ond ECA is preferentially configured for maintaining the
second supply voltage terminal at the potential of the
second voltage source terminal, which can be preferen-
tially at the ground potential. The same applies mutatis
mutandis if only the second ECA comprises said electri-
cal switch while the first ECA does not.
[0009] One problematic of such FSS is its inability to
enable commissioning, maintenance activity, or regula-
tory inspection without activating or actuating the FPD.
This means for instance that during a maintenance ac-
tivity of an FSS installed in a building, fire doors, elevator
fire switches, alarms will be activated or actuated, dis-
turbing thus the normal activities of the building occu-
pants. Additionally, it also requires from the maintenance
operator to reengage each FPD where necessary, for
instance by manually reopening the fire doors.
[0010] In order to solve said problematic, it has been
proposed to modify existing FPD so that it remains inac-
tive during a test phase. For instance, EP3 748 599 A1
discloses an FPD comprising a signal element, wherein
said FPD is equipped with a simulation unit configured
for being activated instead of the signal element during
a test phase.
[0011] Unfortunately, the known solutions require to
adapt and modify each FPD in order to prevent their ac-
tivation when testing the AEC. The known solutions are
thus specific to the FPD. This limits the choice of FPD
for the FSS and imposes design and manufacturing con-

straints to the FPD. Current solutions are thus not opti-
mal, and improved solutions are needed.
[0012] It is an objective of the present invention to pro-
vide a system and a method for testing an AEC of an
FSS, more precisely, the correct change of state of a bi-
state ECA of an AEC configured for controlling an actu-
ation or activation of one or several FPDs, said testing
being free of an activation or actuation of said one or
several FPD connected to the AEC and free of any mod-
ification of said FPD.
[0013] This objective is achieved according to the
present invention by a method and a testing system for
testing a bi-state ECA of an AEC of an FSS according to
the object of the independent claims. Dependent claims
present further advantages of the invention.
[0014] The present invention concerns thus a testing
system configured for being connected to an AEC of an
FSS. Such an AEC is described in detail in Fig. 2. Through
its connection to the AEC, the testing system according
to the invention is able to test at least one AEC bi-state
ECA, preferentially both bi-state ECAs of the AEC. For
this purpose, the testing system comprises:

- a driver circuit configured for being connected to the
AEC, said driver circuit comprising one or several
electrical components configured for maintaining,
between the supply voltage terminals of the AEC and
during a test of said bi-state ECA, a voltage differ-
ence within a range of values configured for keeping,
during said test, the FPD in its deactivated state;

- a sensing unit configured for measuring the voltage
at least at the supply voltage terminal of the tested
bi-state ECA;

- a processing unit or controller configured for carrying
out a testing procedure of the AEC for testing said
bi-state ECA, said testing procedure comprising

(i) putting the bi-state ECA that has to be tested,
and preferentially only the latter, in its activated
state while controlling said one or several elec-
trical components of the driver circuit for main-
taining, between the AEC supply voltage termi-
nals and during said test of the bi-state ECA,
said voltage difference within said range of val-
ues configured for keeping, during said test, the
FPD deactivated, and
(ii) triggering, during said test, a voltage meas-
urement, by the sensing unit, of the voltage de-
livered at least at the supply voltage terminal of
the tested bi-state ECA,

said processing unit being further configured for re-
ceiving from the sensing unit each voltage value
measured during said voltage measurement, and for
detecting from the received voltage value, e.g. from
a comparison of the received voltage value(s) with
one or several predefined voltage value(s), a failure
of the tested bi-state ECA. In particular, if the other
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ECA of the AEC is also a bi-state ECA, then the
processing unit is configured for testing both bi-state
ECAs, successively one after the other.

[0015] The present invention concerns also a method
for testing a bi-state ECA of an AEC, the method com-
prising the following steps:

- receiving a request for testing said bi-state ECA or
said AEC;

- automatically launching a testing procedure by a
processing unit, wherein said testing procedure
comprises:

(i) putting the bi-state ECA that has to be tested
in its activated state while controlling one or sev-
eral electrical components of a driver circuit for
maintaining, between the supply voltage termi-
nals of the AEC, a voltage difference within a
range of values configured for keeping the FPD
deactivated. Preferentially, only one of the bi-
state ECAs is put in its activated state during
said testing procedure, the other one remaining
deactivated;
(ii) triggering a voltage measurement, by a sens-
ing unit, of the voltage delivered at least at the
supply voltage terminal of the tested bi-state
ECA;
(iii) optionally, and notably if the request indi-
cates to test the AEC, repeating steps (i) and (ii)
for the other ECA if the latter is also a bi-state
ECA, the bi-states of the AEC being thus suc-
cessively tested one after the other;

- receiving, by the processing unit, the voltage val-
ue(s) measured during each voltage measurement.
Preferentially, each measured voltage value is au-
tomatically transmitted to the processing unit by the
sensing unit; and

- detecting, by the processing unit and from the re-
ceived voltage value(s), whether there is a failure of
the tested bi-state ECA(s).

[0016] Preferentially, in the case of an FPD configured
for being activated by supplying the latter with energy
(i.e. FPD of type I), the driver circuit is configured for
connecting, during said test, both supply voltage termi-
nals to the voltage source terminal of the tested bi-state
ECA, while disconnecting the supply voltage terminal of
the non-tested ECA from its voltage source terminal.
[0017] For FPDs activated by a cutting off of their power
supply (i.e. FPD of type II), the driver circuit preferentially
comprises an additional voltage source terminal at a po-
tential V_T chosen in function of a predefined FPD acti-
vation voltage threshold V_thresh and configured for
maintaining the FPD deactivated during said test, said
driver circuit being further configured for connecting, dur-
ing said test, the supply voltage terminal of the tested bi-

state ECA to said additional voltage source terminal. In
particular, in case of testing the ECA whose supply volt-
age terminal is configured for being connected to the volt-
age source terminal that is positive, then the processing
unit is configured for setting the additional voltage source
terminal at a potential V_T different, preferentially small-
er, than V_deact (i.e. smaller than the voltage delivered
by the bi-state ECA when it is in its deactivated state),
but greater than the predefined FPD activation voltage
threshold, with V_thresh > V_act (i.e. the voltage deliv-
ered at the supply voltage terminal of the bi-state ECA
when it is in its activated state). In case of testing the
ECA whose supply voltage terminal is configured for be-
ing connected to the voltage source terminal that is neg-
ative, then the processing unit is configured for setting
the additional voltage source terminal at a potential V_T
that is positive, but smaller than (V_deact - V_thresh)
According to the present invention, V_thresh is a thresh-
old voltage value below which the FPD becomes activat-
ed. Preferentially, the supply voltage terminal of the non-
tested ECA remains, at the same time, connected to its
voltage source terminal. Typically, 0.1·V_deact < V_T <
0.9·V_deact, with preferentially, 0.3-V_deact < V_T <
0.7·V_deact.
[0018] Preferentially, the driver circuit comprises at
least one electrical switch. In particular, in the case of an
AEC configured for powering an FPD of type I, said elec-
trical switch is configured for connecting the voltage
source terminal of the bi-state ECA to be tested to the
supply voltage terminal of the non-tested bi-state ECA.
If both bi-state ECAs of the AEC have to be tested, then
the driver circuit comprises two electrical switches,
namely a first electrical switch S1 connecting the voltage
source terminal of one of the bi-state ECAs (called here-
after "first ECA") to the supply voltage terminal of the
other one of the bi-state ECAs (called hereafter "second
ECA"), and a second electrical switch S2 connecting the
voltage source terminal of the second ECA to the supply
voltage terminal of the first ECA. In particular, in the case
of an AEC configured for powering an FPD of type II, said
electrical switch is configured for connecting the addi-
tional voltage source terminal to the supply voltage ter-
minal of the tested ECA. Again, if both bi-state ECAs of
the AEC have to be tested, then the driver circuit com-
prises two electrical switches, namely a first electrical S’1
switch configured for connecting the additional voltage
source terminal to the supply voltage terminal of the first
ECA and a second electrical switch S’2 configured for
connecting the additional voltage source terminal to the
supply voltage terminal of the second ECA. Finally, in
the case of an AEC configured for powering an FPD of
type I or an FPD of type II, then the driver circuit prefer-
entially comprises the four electrical switches previously
described, i.e. S1, S2, S’1, and S’2.
[0019] For a more complete understanding of the
present invention, and the advantages thereof, reference
is now made to the following description taken in con-
junction with the accompanying drawings, wherein like
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numbers designate like objects, and in which:

Figure 1 schematically illustrates an FSS according
to prior techniques;

Figure 2 schematically illustrates an AEC of the FSS
of Figure 1;

Figure 3 schematically illustrates a flowchart de-
scribing a preferred embodiment of a method ac-
cording to the invention;

Figures 4A-4C schematically illustrate a preferred
embodiment of a testing system for automatically
testing a bi-state ECA of an AEC connected to an
FPD of type I;

Figures 5A-5B schematically illustrate a preferred
embodiment of a testing system for automatically
testing a bi-state ECA of an AEC connected to an
FPD of type II;

Figure 6 schematically illustrates a preferred embod-
iment of a testing system for automatically testing
the other bi-state ECA of the AEC of Fig. 5A-5B.

Figure 7 schematically illustrates a preferred embod-
iment of a testing system for automatically testing
both bi-state ECAs of the AEC of Fig. 5A-5B.

Figure 8 schematically illustrates a preferred embod-
iment of a testing system for testing a bi-state ECA
of an AEC that might be configured for an FPD of
type I or II.

[0020] FIGURES 1 through 8, discussed below, and
the various embodiments used to describe the principles
of the present disclosure in this patent document are by
way of illustration only and should not be construed in
any way to limit the scope of the disclosure. Those skilled
in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged
electrical circuit. The numerous innovative teachings of
the present application will be described with reference
to exemplary non-limiting embodiments.
[0021] Figures 1 and 2 illustrate schematically an FSS
100 and an AEC 200. Latter one can be for instance
installed in the FCP 101 of the FSS or in a RM 102 of
said FSS 100. As shown in Fig. 1, the FCP 101 is con-
nected to one or several RM 102 which are remotely lo-
cated with respect to the FCP 101 and preferably con-
nected in series. Each RM 102 might be connected to
one or several FPD 103. The FCP 101 might also be
directly connected to one or several FPD 103. The FCP
101 is arranged for activation or deactivation of the FPD
103. This is carried out by controlling the AECs 200 which
are arranged for supplying power to the different FPDs
103. Each FPD 103 is thus connected to an AEC 200

and its powering is controlled by the latter. The AEC 200
is typically configured for receiving, from the FCP 101, a
signal indicating whether it has to activate or not the FPD
103. Upon reception of said signal, the AEC triggers an
action according to the information comprised in said sig-
nal, e.g. powering an FPD 103 of type I or cutting off the
power of an FPD 103 of type II if said signal requires an
activation of each FPD 103 that is connected to the AEC
200.
[0022] As shown in Fig. 2, the AEC 200 comprises two
ECAs, e.g. a first ECA 210 and a second ECA 220, each
comprising a voltage source terminal, e.g. a first voltage
source terminal 212 for the first ECA 210 and resp. a
second voltage source terminal 222 for the second ECA
220, and a supply voltage terminal, e.g. a first supply
voltage terminal 211 for the first ECA 210 and resp. a
second supply voltage terminal 221 for the second ECA
220. For each ECA, its supply voltage terminals are con-
figured for being connected to its voltage source terminal.
The voltage source terminal of one of said ECAs, for in-
stance the first voltage source terminal 212, is the positive
terminal of a voltage source, and the voltage source ter-
minal of the other ECA, for instance the second voltage
source terminal 222, is the negative terminal of said volt-
age source. Said negative terminal might be connected
to the ground 242.
[0023] Among said two ECAs, at least one is a bi-state
ECA, i.e. an ECA characterized by two states: an acti-
vated state in which it is configured for putting its supply
voltage terminal at a potential V_act configured for
putting the FPD in its activated state, and a deactivated
state in which it is configured for putting its supply voltage
terminal at a potential V_deact configured for putting the
FPD in its deactivated state. The potential difference at
the supply voltage terminals will thus generate a voltage,
resp. an activation voltage U_act (e.g. U_act = 24V for
a type I FPD, or U_act = 0V for a type II FPD) configured
for activating the FPD and a deactivation voltage U_deact
(e.g. U_deact = 0V for said type I FPD, or U_deact = 24V
for said type II FPD) configured for deactivating the FPD.
In the example of Fig. 2, both ECAs are bi-state ECAs.
Preferentially, at least the ECA comprising the supply
voltage terminal configured for contacting the positive
voltage source terminal of the voltage source is a bi-state
ECA. Said two states might be implemented by connect-
ing the voltage source terminal to the supply voltage ter-
minal via an electrical switch 231, 232 whose open-
ing/closing is controlled by the AEC in function of said
information comprised in the signal sent by the FCP 101.
The supply voltage terminals of the AEC, i.e. the fist sup-
ply voltage terminal 211 and the second supply voltage
terminal 221, are each connected to an input voltage ter-
minal of the FPD 103 for supplying the latter in energy.
For instance, the first supply voltage terminal 211 is con-
figured for being coupled to a first input voltage terminal
of the FPD 103 and the second supply voltage terminal
221 is configured for being coupled to a second input
voltage terminal of the said FPD 103, each input voltage
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terminal being thus at a different potential that depends
on the voltage of the voltage source.
[0024] One problematic with such an AEC is notably
related to its commissioning, maintenance, or inspection.
During the latter, the AEC has to be tested in order to
ensure that its supply voltage terminals work correctly.
Unfortunately, testing the AEC will result also in an acti-
vation of the FPDs while there is no safety risk. The
present invention proposes a new concept than enables
commissioning, maintenance, or inspection activities of
the AEC without activating the FPD(s) connected to the
latter.
[0025] This new concept will be explained hereafter in
more detail in connection with Fig. 3-8, which show pre-
ferred embodiments of the method and testing system
for automatically testing any bi-state ECA of the AEC in
a manner free of any activation of the FPD(s) connected
to said AEC.
[0026] According to the present invention, and as illus-
trated in Fig. 4-7, the testing system comprises a sensing
unit 410, a processing unit 420, and a driver circuit con-
figured for being connected to the AEC 200. The driver
circuit comprises one or several electrical components
whose coupling or connection with the AEC is configured
for maintaining, when testing a bi-state ECA 210, 220 of
the AEC 200, e.g. when successively testing each bi-
state ECA of the AEC, a voltage difference between the
supply voltage terminals 211, 221 that remains within a
range of voltage values configured for keeping the FPD
in its deactivated state during said test. According to the
present invention, "testing" the bi-state ECA means that
it will be put, by the processing unit 420, in its activated
state, while controlling and measuring the voltage deliv-
ered at its output, i.e. measured between the supply volt-
age terminal of the tested ECA and a referential potential,
and wherein said controlling of the voltage is configured
for keeping the potential difference between the supply
voltage terminal of the tested ECA and the supply voltage
terminal of the non-tested ECA within a range of values
configured for keeping the FPD 103 in its deactivated
state.
[0027] To achieve this, different preferred embodi-
ments of the driver circuit are presented with Figures 4-7
and will be described hereafter. In particular, Figures 4A-
4C show a preferred embodiment of the driver circuit that
is particularly fitted for maintaining said voltage difference
between the supply voltage terminals 211, 221 within
said range of voltage values when the AEC is connected
to an FPD of type I. Said driver circuit comprises notably
an electrical switch configured for connecting the voltage
source terminal of the ECA to be tested to the supply
voltage terminal of the non-tested ECA. For instance, the
driver circuit may comprise a first electrical switch 431
configured for connecting the first voltage source terminal
212 to the second supply voltage terminal 221 and/or a
second electrical switch 432 configured for connecting
the second voltage source terminal 222 to the first supply
voltage terminal 211.

[0028] Other preferred embodiments of the driver cir-
cuit are provided by Figures 5-7 and are particularly fitted
for maintaining said voltage difference between the sup-
ply voltage terminals 211, 221 within said range of voltage
values when the AEC is connected to an FPD of type II.
As for the driver circuit illustrated in Fig. 4A-4C, the driver
circuit of Fig. 5-7 comprises also at least one electrical
switch 532, 631, but contrary to the electrical switch 431
or 432 presented in Fig. 4 and which serves to connect
the voltage source terminal of the tested bi-state ECA to
the supply voltage terminal of the non-tested ECA, the
electrical switch 532, 631 is configured for connecting an
additional voltage source terminal 531 at a potential V_T
to the supply voltage terminal 211, 221 of the tested bi-
state ECA. For instance, as illustrated in Fig. 5A, and in
order to enable testing the first ECA 210, the additional
voltage source terminal 531 is connected to said electri-
cal switch 532, the latter being connected to the first sup-
ply voltage terminal 211 of the first ECA 210 via a diode
535 configured for letting the current flowing towards said
first supply voltage terminal 211. Preferentially, the elec-
trical path connecting the electrical switch 532 to the an-
ode of the diode 535 is connected, via a resistor 533 to
the ground 534. Said resistor 533 ensures in particular
that the voltage measured at a third measurement point
413 located between the anode of the diode 535 and the
resistor 533 is 0V when the electrical switch 532 is open.
This grounding enables thus to the control of the state
(open/close) of the electrical switch 532.
[0029] Figure 6 illustrates an embodiment of the driver
circuit configured for enabling a test of the second ECA
220 of the AEC presented in Fig. 5A-5B. For this purpose,
the additional voltage source terminal 531 is configured
for being connected, via an electrical switch 631 to the
second supply voltage terminal 221 of the second ECA
220. As shown via Fig. 5A, 6, and 7, the same additional
voltage source terminal 531, i.e. the same additional volt-
age source, might be used for testing both the first ECA
210 and the second ECA 220, wherein the first ECA 210
is connected to the positive terminal (first voltage source
terminal 212) and the second ECA 220 to the negative
terminal (second voltage source terminal 222) of the pow-
er source configured for powering the FPD 103. Figure
7 combines the features of the driver circuits presented
in Fig. 5A and in Fig. 6, the driver circuit of Fig. 7 com-
prising all features of the driver circuits of Fig. 5A and 6,
the additional voltage source terminal 531 being coupla-
ble to both the first supply voltage terminal 211 and sec-
ond supply voltage terminal 221, disclosing thus a driver
circuit which enables to successively test the first ECA
210 and then the second ECA 220 (or inversely) by con-
necting successively the first supply voltage terminal 211
(test of the first ECA) and then the second supply voltage
terminal 221 (test of the second ECA) to the additional
voltage source terminal 531 (or inversely). The additional
voltage source terminal 531 is typically a positive terminal
of an additional voltage source preferentially comprised
within the testing system according to the invention.
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[0030] Figure 8 discloses a preferred embodiment of
a testing system according to the invention that is partic-
ularly fitted for maintaining said voltage difference be-
tween the supply voltage terminals 211, 221 within said
range of voltage values whichever the type of FPD 103
coupled to the AEC is. Indeed, it enables to test at least
one, preferentially both, bi-state ECA of the AEC when
the latter is connected to an FPD of type I as well as when
it is coupled to an FPD of type II. Indeed, the driver circuit
disclosed in Fig. 8 comprises both the features of the
driver circuit disclosed in Fig. 4A and the features of the
driver circuit disclosed in Fig. 7, making it possible to test
the first and/or second ECA of an AEC that is connected
to an FPD 103 of type I or to an FPD of type II.
[0031] Turning back to Figure 3, we will describe now,
in more detail and in connection with Fig. 4-8, a preferred
embodiment of a method for automatically testing a bi-
state ECA of an AEC.
[0032] At step 301, the testing system receives a re-
quest for testing said bi-state ECA or the AEC. Said re-
quest might be sent by or via the FCP 101. For instance,
it might be automatically sent by the FCP 101 according
to a predefined testing period, e.g. every two months.
Preferentially, an operator may use the FCP 101, or a
remote control terminal providing remote access to and
control of the FCP 101, for sending, via the latter, a re-
quest for testing one, several, or all AEC 200 of the FSS
100. The request might specify the ECA to be tested, or
might specify the AEC to be tested. In particular, if the
request specifies the AEC to be tested, then each bi-state
ECA of said specified AEC has to be tested, of course,
as long as the concerned bi-state ECA is connected to
the testing system according to the invention. For in-
stance, if the request requires to test the AEC 200 illus-
trated in Fig. 4A, then both the first ECA 210 and second
ECA 220 might be tested successively, one after another.
If said request specifies to test the AEC 200 illustrated
by Fig. 5A, then only the first ECA 210 will be tested,
since the second ECA 220 is not connected to the testing
system, notably to its sensing unit 410, for testing pur-
pose, and therefore, no measurement can be performed
for testing its working. The opposite situation is illustrated
by Fig. 6, wherein only the second ECA 220 is this time
connected to the sensing unit 410 and can be tested,
while the first ECA 210 cannot. Finally, Fig. 7 and Fig. 8
illustrate each a preferred embodiment of an electrical
scheme wherein both the first and second ECA 210, 220
can be tested, the testing system being connected, via
its driver circuit and sensing module, to both the first ECA
210 and second ECA 220.
[0033] At step 302, the testing system automatically
launches a testing procedure for testing said bi-state ECA
or preferentially each bi-state ECA of the AEC. According
to the present invention, the reception, by the testing sys-
tem, of said request automatically triggers the launching,
by its processing unit 420, of said testing procedure for
testing said bi-state ECA or each bi-state ECA of the
AEC. Preferentially, if the AES comprises several bi-state

ECAs connected to the testing system for testing pur-
pose, then said bi-state ECAs are tested one after an-
other by running said testing procedure. In this case, the
testing procedure is thus repeated for each bi-state ECA
of the AEC. The testing procedure might be stored in a
memory of the testing system according to the invention,
and is configured for defining the different steps that have
to be carried out by the processing unit for testing the bi-
state ECA of the AEC. Preferentially, if the testing system
is, as shown in Fig. 8, configured for testing one or each
bi-state ECA of an AEC configured for being coupled to
an FPD of type I, as well of an AEC configured for being
coupled to an FPD of type II, then said testing procedure
might comprise steps that are specific to the type of FPD
that is coupled to the AEC. Thus, depending on the type
of FPD 103 coupled to the AEC to be tested, the testing
system may store different testing procedures, and carry
out the testing procedure appropriate for the FPD con-
nected to the AEC. For instance, it will carry out a first
testing procedure for testing one or each bi-state ECA of
an AEC connected to an FPD 103 of type I, and a second
testing procedure for testing one or each bi-state ECA of
an AEC connected to an FPD 103 of type II. The process-
ing unit 420 might automatically determine which testing
procedure to apply (e.g. the first or second testing pro-
cedure) from a measurement, via its sensing unit 410, of
the voltage at the supply voltage terminals 211, 221, be-
fore launching the testing procedure. Indeed, if the FPD
103 is not powered, then the processing unit 420 auto-
matically determines that the FPD 103 is of type I, while,
if it is powered according to a predefined nominal voltage,
then it is of type II.
[0034] The testing procedure will be explained now in
connection with the Figures 4A-4C and 5A-5B. Let’s sup-
pose that the request indicates to test the AEC 200 pre-
sented in Fig. 4A or 5A. Then, the testing procedure com-
prises:
At step 303, the processing unit 420 is configured for
putting the bi-state ECA that has to be tested in its acti-
vated state while controlling one or several electrical
components of the driver circuit for maintaining, between
the supply voltage terminals of the AEC to which said
tested bi-state ECA belongs to, e.g. between the first
voltage terminal 210 and the second voltage terminal
220, a voltage difference within a range of values con-
figured for keeping the FPD 103 deactivated.
[0035] In the case of the testing system disclosed in
Fig. 4A, the FPD 103 is of type I: the electrical switches
231 and 232 are open, no current is flowing to the FPD
103 and the latter is thus deactivated. In this case, ac-
cording to said testing procedure, the processing unit 420
will put the first bi-state ECA 210 in its activated state by
closing the electrical switch 231 of the first ECA 210 as
shown in Figure 4B, while closing at the same time the
electrical switch 431 of the driver circuit, connecting thus
the first voltage source terminal 212 to the second supply
voltage terminal 221. Due to this, the potentials at the
first and at the second supply voltage terminals are iden-
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tical, since said first and second supply voltage terminals
are both connected to the same first voltage source ter-
minal 212 during the test of the first ECA 210. The voltage
difference is thus zero, which enables to keep the FPD
103 in its deactivated state while the first ECA 210 is
tested. In particular, at the same time, i.e. during said
test of the first ECA 210, the second ECA 220 remains
in its deactivated state: the electrical switch 232 of the
second ECA 220 remains open during the test of the first
ECA 210, as well as the electrical switch 432 configured
for connecting the second voltage source terminal 222
to the first supply voltage terminal 211.
[0036] In the case of the testing system disclosed in
Fig. 5A, the FPD 103 is of type II: the electrical switches
231 and 232 are closed, current is flowing to the FPD
103 and the latter is thus deactivated. Activation will take
place by cutting off its powering. In the case of an AEC
coupled to an FPD 103 of type II, the testing procedure
comprises putting, by the processing unit 420, the first
bi-state ECA 210 in its activated state by opening the
electrical switch 231 as shown in Figure 5B, while closing
at the same time the electrical switch 531 of the driver
circuit and keeping the second ECA 220 in its deactivated
state, i.e. with the electrical switch 232 closed. The clos-
ing of the electrical switch 531 is configured for putting
the first supply voltage terminal 211 at the potential of
the additional voltage source terminal 531. Due to this,
the potential difference between the first and second sup-
ply voltage terminals remains within a range of values
that are sufficient for maintaining the FPD 103 empow-
ered so that it does not change its state during said test,
while being at the same time different from the potential
difference that would be measured when the first voltage
source terminal 212 would connect said first supply volt-
age terminal 211.
[0037] At step 304, the processing unit 420 automati-
cally launches a voltage measurement of the voltage de-
livered at least at the supply voltage terminal of the tested
bi-state ECA. According to Fig. 4B, which shows the driv-
er circuit electrical components during the test of the first
ECA 210 for an AEC connected to an FPD 103 of type
I, the sensing unit 410 is connected to a first measure-
ment point 411 at the first supply voltage terminal 211
for measuring, during the test, the voltage delivered at
the first supply voltage terminal 211, i.e. the potential
difference between said first measurement point 411 with
respect to a reference potential, for instance the ground.
At the same time, and optionally, the sensing unit 410
may measure the voltage at a second measurement point
412 located at the second supply voltage terminal 221,
and by taking said reference potential as reference. Ac-
cording to Fig. 5B which shows the driver circuit electrical
components during the test of the first ECA 210 for an
AEC connected to an FPD 103 of type II, the sensing unit
410 is connected to a first measurement point 411 at the
first supply voltage terminal 211 for measuring, during
the test, the voltage delivered at the first supply voltage
terminal 211 and measured with respect to said reference

potential. Optionally, the sensing unit 410 may acquire,
via the third measurement point 413 located between the
anode of the diode 535 and the resistor 533, an additional
voltage measurement for determining the state, open or
close, of the electrical switch 532. This additional voltage
measurement provides a monitoring of the working of the
electrical switch 532 (i.e. it enables to determine whether
it works correctly or not) without impacting the working
of the first ECA 210.
[0038] At step 305, the processing unit 420 receives
the voltage value(s) measured during said voltage meas-
urement(s), and detects or determines, at step 306 and
from the received voltage value(s), whether there is a
failure of the tested bi-state ECA(s). For this purpose,
the processing unit 420 can be configured for comparing
the received voltage measurement value(s) with prede-
fined voltage values. In particular, according to the em-
bodiment presented in Fig. 4B, the processing unit 420
is configured for determining whether the voltage value
measured at the first measurement point 411 is within a
predefined range of values capable of activating the FPD
103 in case of fire safety hazard. It can thus control that
the electrical switch 231 is working properly and that the
voltage provided by the first voltage source terminal 212
is within the appropriate predefined range of values for
activating the FPD 103. Said predefined range of values
might be stored in a memory of the testing system. Op-
tionally, from the voltage measurement acquired from
the second measurement point 412, the processing unit
might be configured for determining whether the electri-
cal switch 431 is correctly closed (same voltage value as
in the first measurement point 411) or not (different volt-
age value compared to the first measurement point 411).
At the end, the testing system may report to the FCP
and/or, preferentially, to the user at the origin of said re-
quest, the result of the test, indicating for instance wheth-
er the measured value at the first measurement point 411
is within or outside said range of predefined values,
meaning that the first ECA 210 is working correctly, or
respectively, that a failure of the first ECA 210 occurred.
[0039] In particular, according to the embodiment pre-
sented in Fig. 5B, the processing unit 420 is configured
for determining whether the voltage value measured with
respect to said reference potential at the first measure-
ment point 411 corresponds to the potential of the addi-
tional voltage source terminal 531, indicating that the
opening of the electrical switch 231 correctly took place
when activating the first ECA 210. Optionally, the
processing unit 420 might further determine whether the
potential at the third measurement point 413 is equal to
the potential of said additional voltage source terminal
531, which indicates, in the affirmative, the correct clos-
ing of the electrical switch 532. The testing system may
thus determine whether the electrical switch 231 works
correctly when activating the first ECA 210 and whether
the voltage supplied by the activated first ECA 210 at its
first supply voltage terminal enables an activation of the
FPD 103. Again, the testing system may report the result
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of the test to the FCP 101 and/or in particular to the user
at the origin of the received request.
[0040] If the AEC 200 comprises another bi-state ECA
connected to the testing system, then the testing system
is preferentially configured for testing successively each
bi-state ECA. For instance, Figures 4A-4C show an AEC
200 comprising two bi-state ECAs, wherein the second
bi-state ECA 220 is also connected to the testing system
for testing purpose. The testing procedure will be as fol-
lows: after completion of the test of the first ECA 210, the
processing unit 420 automatically launches the test of
the second ECA 220. According to Fig. 4A-4C, the FPD
103 is of type I. In order to keep a voltage value between
the first and second supply voltage terminals 211 and
221 that will prevent an activation of the FPD 103 during
the test of the second ECA 220, the processing unit 420
is configured for closing the electrical switch 432 when
activating the second ECA 220, wherein said activation
closes the electrical switch 232 of the second ESP 220.
At the same time, the first ECA 210 remains deactivated
(i.e. its electrical switch 231 remains open), and the driver
circuit electrical switch 431 configured for connecting the
first voltage source terminal 212 to the second supply
voltage terminal 221 remains also open. The result is that
the first and second supply voltage terminals 211 and
221 are at the same potential of the second voltage
source terminal 222, for instance the ground 242. There-
fore, the FPD 103 remains in its deactivated state while
the working of the electrical switch 232 and the control
of the voltage outputted via the second supply voltage
terminal 221 can be checked via voltage monitoring by
the sensing unit 410 via the second measurement point
412 and optionally the first measurement point 411. At
the end, the result of the test might be transmitted to the
FCP and/or user at the origin of the request: if the voltage
measured at the second measurement point 412 with
respect to the potential reference is within the range of
values expected for the potential delivered by the second
voltage source 222, then the testing system reports a
correct working of the second ECA 220. Otherwise, it will
report a failure of the latter.
[0041] According to Fig. 5A-5B, the AEC 200 compris-
es also a second ECA 220, but the latter is not connected
to the testing system. Therefore, after completion of the
testing procedure for the first ECA 210, the testing system
will report the result(s) of the test to the FCP and/or user
at the origin of the testing request, and the test of the
AEC will be completed.
[0042] According to Fig. 6, the AEC 200 is connected
to an FPD 103 of type II. It comprises a first ECA 210
and a second ECA 220, wherein only the second ECA
220 is connected to the testing system. Therefore, con-
trary to Fig. 5A-5B, the testing system can only test the
second ECA 220. The testing procedure of this second
ECA 220 will be explained in connection with Fig. 7. In-
deed, the latter comprises both the features of the testing
system according to Fig. 5A-5B and the features of the
testing system according to Fig. 6, enabling thus to test

both the first ECA 210 and the second ECA 220. The
processing unit 420 can as well start testing the first or
second ECA, and after completion, continue with the test
of the ECA which was not yet tested. Regarding Fig. 6
and 7, the testing procedure of the second ECA 220 is
the same for both embodiments, since they share the
same electrical scheme for the connection of the testing
system, i.e. its driver circuit and its sensing unit, to the
second ECA 220. The testing procedure of the second
ECA 220 is as follows: the FPD 103 is of type II and shall
remain empowered during the test of the second ECA
220. For this purpose, the processing unit 420 is config-
ured for activating the second ECA 220, which will open
the electrical switch 232 of the second ECA 220 and it
will at the same time close the electrical switch 631 con-
figured for connecting the second supply voltage terminal
221 to the additional voltage source terminal 531. During
this test, the first ECA 210 remains deactivated, that is,
its electrical switch 231 remains closed, and the electrical
switch 532 configured for connecting the additional volt-
age source terminal 531 to the first supply voltage termi-
nal 211 remains open. The potential of the additional volt-
age source terminal 531 is set, e.g. by the processing
unit 420, for being within a range of potential values that
will keep a potential difference between the first and sec-
ond supply voltage terminals 211 and 221 configured for
maintaining the FPD 103 deactivated. In particular, the
processing unit 420 may automatically select the output-
ted potential V_T at the additional voltage source terminal
531 in function of the ECA to be tested, using for instance
a first potential V_T = V1 for testing the first ECA 210
and a second potential V_T = V2 for the second ECA
220. Preferentially, a same potential V_T delivered by
the additional voltage source terminal 531 might be used
for testing both the first and second ECA, e.g. V_T =
0.5·V_deact. The sensing unit 10 is then configured for
measuring the voltage, with respect to a reference po-
tential, at the second measurement point 412, that is the
voltage delivered at the second supply voltage terminal
221, and/or at a fourth measurement point 414 located
between the second voltage source terminal 222 and the
electrical switch 232 of the second ECA 220, enabling
thus the processing unit 420 to determine, from the volt-
age values acquired by the sensing unit 410 whether the
electrical switch 232 is correctly opened when the second
ECA is activated.
[0043] Finally, as already explained, the driver circuit
of the preferred embodiment illustrated in Fig. 8 compris-
es both the features of the driver circuit disclosed in Fig.
4A and the features of the driver circuit disclosed in Fig.
7. In such a case, the method may comprise first a de-
termination, by the processing unit 420, and on the basis
of a voltage measurement at the first and second meas-
urement points 411 and 412, whether the FPD 103 con-
nected to the AEC is of type I or type II. Then, in function
of the type of the FPD 103, the processing unit 420 is
then configured for automatically carrying out the method
steps previously described in connection with Fig. 4A-4C
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if the FPD is of type I, and the method steps described
in connection with Fig. 5A-5B,- if the FPD is of type II,
making it possible to test the first and/or second ECA of
the AEC whatever the type of FPD 103 connected to the
AEC.
[0044] To summarize, the present invention proposes
a method and a testing system for automatically testing
a bi-state ECA of an AEC which enable to test the correct
working of such an AEC without activating the FPD con-
nected to the latter. Said method and testing system en-
able to carry out a testing procedure for testing one or
both bi-state ECAs of the AEC while the FPD remains
connected to the AEC and in its deactivated state.

List of abbreviations:

[0045]

FSS Fire Safety System
FD Fire Detector
FPD Fire Protection Device
FCP Fire Control Panel
AEC Activation Electrical Circuit
RM Remote Module
ECA Electrical Circuit Arrangement

Claims

1. Apparatus (1) for classifying items (5) in a logistic
process, comprising an item manipulating device (2,
2a), a vision system (6, 6a, 6b), and a control system
(8);

wherein the item manipulating device (2) com-
prises a plurality of conveying elements (3) for
moving items (5);
wherein the vision system (6, 6a) is adapted to
produce visual information of at least one item
(5) that performs a movement caused by con-
veying elements (3) of the plurality of conveying
elements;
wherein the control system (8) is adapted to re-
ceive said visual information, and to perform a
classification of the at least one item (5) depend-
ent on said visual information.

2. The apparatus (1) of claim 1, wherein the item ma-
nipulating device (2, 2a) comprises a singulator
and/or wherein the conveying elements (3) are indi-
vidually drivable.

3. The apparatus (1) according to any one of the pre-
ceding claims, wherein the control system (8) is
adapted to control the plurality of conveying ele-
ments (3) for causing the item (5) to perform said
movement and/or singulating the item (5).

4. The apparatus (1) according to any one of the pre-
ceding claims, wherein the control system (8) is
adapted to deduce from said visual information
movement information describing the movement of
the at least one item (5), and to perform said classi-
fication dependent on the movement information.

5. The apparatus (1) according to any one of the pre-
ceding claims, wherein at least one of the classes
into which the at least one item can be classified
describes whether the item (5) is conveyable or
whether the item is not conveyable.

6. The apparatus (1) according to any one of the pre-
ceding claims, wherein the at least one classes into
which the at least one item (5) can be classified com-
prises one or more classes selected from the group
of: regulars, polybags, unstable items, oversized
items, undersized items, damaged goods, non-con-
veyables, singulation errors.

7. The apparatus (1) according to any one of the pre-
ceding claims, comprising a flow splitter (4, 4a) ar-
ranged downstream of the item manipulating device
(2) and connected to said control system (8) for rout-
ing the at least one item (5) based on its classifica-
tion.

8. The apparatus (1) according to any one of the pre-
ceding claims, wherein the control system (8) is pro-
grammed with at least one deterministic algorithm.

9. The apparatus (1) according to any one of the pre-
ceding claims, wherein the control system (8) com-
prises a trained system for performing said classifi-
cation and/or a trainable system for getting trained
to perform said classification.

10. The apparatus (1) according to any one of the pre-
ceding claims, comprising means (6, 6a, 6b, 8)for
tracking the at least one item (5) as it is conveyed
from the item manipulating device downstream.

11. Method for classifying items in a logistic process,
comprising the method steps:

Moving at least one item (5) with an item manip-
ulating device (2, 2a), for example a singulator,
comprising a plurality of conveying elements (3);
producing visual information of the at least one
item (5) while it performs a movement caused
by conveying elements (3) of the plurality of con-
veying elements vision system (6, 6a);
Classifying the at least one item (5) depending
on the visual information by a control system (8).

12. The method of claim 11, wherein the conveying el-
ements (3) are individually driven in order singulate
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the at least one item (5).

13. The method of claim 11 or 12, wherein the control
system deduces from said visual information move-
ment information describing the movement of the at
least one item (5) and performs perform said classi-
fication dependent on the movement information.

14. The method of any one of claims 11 to 13, wherein
a flow splitter (4, 4a) arranged downstream of the
item manipulating device (2) routes the at least one
item (5) based on its classification into one of at least
two directions (9, 9a, 9b) .

15. The method of any one of claims 11 to 14, wherein
at least one of the classes into which the at least one
item can be classified describes whether the item (5)
is conveyable or whether the item is not conveyable;
and/or wherein
the at least one classes into which the at least one
item (5) can be classified comprises one or more
classes selected from the group of: regulars, poly-
bags, unstable items, oversized items, undersized
items, damaged goods, non-conveyables, singula-
tion errors.
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