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Noldus ~ Why use Trial and Hardware Control?

" To set a Maximum duration for your trials.
" To automate the Start and Stop of data acquisition.
Start tracking when the rat is first detected in the open field.

Stop tracking when the rat has reached the platform in a
Morris water maze.

Start tracking at 12 pm.

Stop tracking when the mouse has been in the closed arms of
the plus maze for 5 minutes.

® To automate conditioning schedules.
= Switch on a light, and as soon as the mouse enters the
trigger zone, drop a pellet. Repeat this procedure 50 times.
" To operate hardware devices.
" Get data from a lickometer.
® Open a door when the mouse enters the arm of a T maze.
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= Application Specialist of American Office (Noldus Inc)
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Noldus = Why use Trial and Hardware Control?

® To set a Maximum duration for your trials.
® To automate the Start and Stop of data acquisition.
Start tracking w/en the rat is first detected in the open field.

Stop tracking when the rat has reached the platformin a
Morris water maze.

Start tracking at 12 pm.

Stop tracking when the mouse has been in the closed arms of

the plus maze for 5 minutes. We call these statements
Condi

" To automate conditioning schedules.
" Switch on a light, and as soon as the mouse enters the
trigger zone, drop a pellet. Repeat this procedure 50 times.
" To operate hardware devices.
" Get data from a lickometer.
" Open a door when the mouse enters the arm of a T maze.
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Noldus ~ Why use Trial and Hardware Control?

" To set a Maximum duration for your trials.

" To automate the Start and Stop of data acquisition.

Start tracking when the rat is first detected in the open field.

Stop tracking when the rat has reached the platform in a

Morris water maze. We call these statements
Start tracking at 12 pm. Actions.

Stop tracking when the mouse has been in the closed arms of

the plus maze for 5 minutes.

® To automate conditioning schedules.
= Switch on a light, and as soon as the mouse enters the
trigger zone, drop a pellet. Repeat this procedure 50 times.
" To operate hardware devices.
" Get data from a lickometer.
" Open a doorwhen the mouse enters the arm of a T maze.




Noldus  Why use Trial and Hardware Control?

" To set a Maximum duration for your trials.

" To automate the Start and Stop of data acquisition.

Start tracking when the rat is first detected in the open field.
Stop tracking when the rat has reached the platform in a
Morris water maze.

Start tracking at 12 pm.

Stop tracking when the mouse has been in the closed arms of
the plus maze for 5 minutes.

We call this statement
Sub-rule.
" To automate conditioning schedules.

® Switch on a light, and as soon as the mouse enters the

trigger zone, drop a pellet. Repeat this procedure 50 times.

" To operate hardware devices.

" Get data from a lickometer.

= Open a door when the mouse enters the arm of a T maze.

Noldus ~ Which hardware devices are supported?

Noldus devices

= Pellet dispenser

" Lickometer

" Top Unit Interface (for PhenoTyper)
® TTL Port Tester (mainly for testing)

Other devices (MedAssociates; need some
modification)

Noldus = Why use Trial and Hardware Control?

® To set a Maximum duration for your trials.
" To automate the Start and Stop of data acquisition.
Start tracking when the rat is first detected in the open field.

Stop tracking when the rat has reached the platform in a
Morris water maze.

Start tracking at 12 pm.
Stop tracking when the mouse has been in the closed arms of

the plus maze for 5 minutes. We can also record data to a
Hardware event log.
" To automate conditioning schedules.
® Switch on a light, and as soon as the mouse enters the
trigger zone, drop a pellet. Repeat this procedure 50 times.
" To operate hardware devices.
" Get data from a lickometer.
® Open a door when the mouse enters the arm of a T maze.

Noldus | The USB I0-box

Front panel
" 12 TTL Control ports
" LED indicators (power, connection and communication)
® Use the TTL ports for:
= Pellet dispenser
= TTL Port Tester (mainly for testing)
= a number of custom devices that can communicate via TTL logic

Noldus

CGontrolling hardware

devices

Noldus = General connection scheme

Ethernet crossover cable

EthoVision computer (
N

Device

USB cable
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Trial and Hardware

Control Basics

Noldus = The default Start-Stop trial rule

Startsop tal Stop track.

@

Active when you start the trial

7rue when a subject is detected for 1 s

When Active - Starts tracking

Waits forever (Condition never 77ve)

Active when you stop the trial

Noldus = How to use Trial and Hardware Control

1. Create new Trial Control Settings. * %@ Trial Contol §_ Gollapse
% [ Detection Setiings ([ pew
® &) Track Smoothing Pr
3 Deta Profiles (1) €=

® [ Analysis Profiles (1)
[ Acquired Trials (1)

2. Define a Trial (and Hardware) Control sequence.

3. Before starting data acquisition, make sure your Trial Control
Settings are

= ld Trial Contral Settings (2)
B Trial Control Settings 1
ﬁ;__l' Conditioning test

Noldus = Make your own Trial and Hardware Control

Noldus | Interface
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Trial and Hardware Control in

Three Easy Steps
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Step 1: Add Hardware to Project

Noldus = Basics of Trial and Hardware Control

Conditions and Actions: Example

® You want to drop a pellet when the mouse sits on the shelter.

The Condition is Mouse on shelter.
The Action is Drop one pellet.

Link the Condition with the Action:

Con:

Mouse on shalter Drap ans pellt

3] Frequency »=1 5| Devicer Food dispenser |
Command: Drop pellet

[ Seltings .. [ Sellings...

Noldus

Step 2: Assign Hardware to Arena Settings

Fis:defne the
sebot

Then, inthe widow below:
1 Cék A v,
2. Select the Deves type.

3 re
Dispenser). Youcanbsse T Contrlacions sndcondiions onthse naned devices.
2. inkthe Deice 1D t each arena.

5. Repeas forcach naned devie.

Device e [ bevicename | Aremat
] ]

=}
o dovie soceted

AN

X EnEnEnE

|

Noldus = Basics of Trial and Hardware Control

Combining multiple Conditions and Actions

Do first A, then B, then C...

Noldus

Step 3: Trial and Hardware Control

Conditions and Actions

= A Condition is a statement that is evaluated by EthoVision XT.

® An Action is a command that EthoVision XT executes.

" Trial Control is essentially a ‘program’ that links Conditions with
Actions. Your task is to write this program in such a way
EthoVision controls the trial (Start/stop, repeat tasks, actions on
hardware devices etc.).

Noldus = Basics of Trial and Hardware Control

Repeat sequences of Conditions and Actions

" Use the Sub-rule function to have a sequence repeated.
The Sub-rule can be repeateda number of times or until a

condition becomes true (e.g. a variable gets value =10).

Device: Food dupersar
orminds Orog peat

Rule Begin
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Basics of Trial and Hardware Control

Repeat sequences of Conditions and Actions

" Use the Sub-rule function to have a sequence repeated.

A Sub-rule can be called by one or more points (References) of
the Start-Stop Trial rule or another sub-rule.

Satsop Inone (1)

Ferance 1)

| sk || suaopti

Drop umyvdel ‘

) - = [ Frequency >= 1 || Device Food deparar |.
| Comm v
' 4 ‘
N

Noldus

Basics of Trial and Hardware Control

Repeat sequences of Conditions and Actions

= Use the Sub-rule function to have a sequence repeated.

As soon as the Sub-rule is completed, the Reference passes
control to the next box.

Mozs on shater | oroponepast |

[ Frequency »=1

ispercer |
Commnds Orog pelet

Noldus

How Trial Control instructions

are executed

Noldus

How Trial Control instructions are executed

At each sample time, the program remembers what Trial Control
boxes were evaluated in the previous sample.

" Condition box
When the program checks a Condition, the Condition secomes
active.
If the condition is not true immediately, it
When the condition is met, it
control to the next box.
At the same time, the Condition

. EthoVision XT passes

Noldus

Basics of Trial and Hardware Control

Combining multiple Sub-rules

Do first A, then B

Do ... after either A or B
has been completed

CEr=v

Do ... after Aand B
have been completed

Noldus

How Trial Control instructions are executed

A A A AT R

® /

The condition
Your samples form a track. becomes true...

In the Trigger zone?
Y Current = true _j.
-
The condition
becomes active... Control is passed
...and false.

to the next box
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How Trial Control instructions are executed

" Sub-rule and Reference box

When the program evaluates a Sub-rule, the Sub-rule
The sub-rule is started.

The Reference stays active until the sub-rule is completed. Then the
. EthoVision XT passes control to the next

Reference
box.

Noldus Main cases

" Take two actions at the same time
The following are equivalent:

Hardare et (1) Drop apele

| Commaned: Yebow ght an

Use the "All’ operator

Opsraor (1)

N\,

Noldus = How Trial Control instructions are executed

" Sub-rule and Reference box

When two Sub-rule References follow each other, the second sub-
rule cannot start before the first is completed

Noldus | Main cases

= Specify a time interval between two actions/conditions

v Food dupm Hhr s ciayof | JDwverFood |
Command: oo b osees Commind: o pab
e
Time condition:
OR Wait 10 s
orop a plet oy orop zn pelet
v Paod Gpara || Devic: ood daperaer | _Oevie:Feod daperer
omemtsDrem ot [ ]t e o drops [ | Commans ron et
i v
=

Hardware condition:
Has a pellet been dropped?

Noldus

Noldus Main cases

" Take an action when a condition is met within a specific time

Example: drop a pellet (action) only if the animal is in Zone A within
1 minute (condition).

@

Control is passed to the next
box when either input is true.

Inione A Drop 3 pelet

Current = true. |y Devicr Food depaner
Command: Drop pelet

perstor (Any)

B gt True

Wl one minute

aler s dalay of
10 mins

T

Time condition: Use the ‘Any’ operator

Wait 1 minute




Noldus Main cases

" Take different actions according to different conditions
Example: In a T-maze setup, open door A when the mouse enters

arm A, and door B when it enters arm B.

Inama OpenDoor & ‘

g
S
]

ice Doar &

Current = true evice: Door
Command: Oulput 1High

Use the ‘Any’ operator

Start tracking at a specific time

Noldus

" Starttracking today at 17:30

Startrack,

>

Startsop tial Start racking at

Q

From tme.
70

= Start tracking at 17:30 of the third day
e RSN R
Q — sufi{?ﬁ% o [ >
o not refart whie o0
Use the Reference of an empty Sub-
rule because that allows you to wait sug‘-v‘u\-(l) ‘ sub-‘mu)
several days after the trial starts. ‘

Noldus | Main cases

= Defining phases in a trial
In a multiple days test, carry out task A 50 times on Day 2 and task

B 10 times on Day 4
= = : | i : T
e o l e M o ) el T
Q : o S oo a [
S

= 2 7 == ml.;g;;j ( ot

|t dursion

Bl of

Noldus

Examples of Start-Stop trial

rule

Noldus = water maze

" Stop the trial either when the rat has found the platform,
or when it has been swimming for 60 seconds

Alternative: Inlaform zone [ sk |
In zone condition ] umentdrsten =32 L] - +Set a Maximum trial
a duration = 60 s

Noldus | Multiple open fields

= Start tracking when the animal has been detected in the
open field.
The start command is given to each arena independently.

Start-stop trisl In zane (5) St track

o S

Setlings ..
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Eight Arm Maze — Sample “study phase”

Noldus

T-Maze

Noldus

Eight Arm Maze — Sample “test phase”

Noldus

Tone-Shock (fear) Conditioning

Noldus

Eight Arm Maze — “Win — Stay” paradigm

Noldus

Integration with ephys (Neuralynx)




Noldus = Entomology Noldus | Which statistic shall I choose? 1
IC T ]
e e variable The condition becomes active...
= = = = 0.0 Not in Zone
= 02 Not in Zone ... and becomes true at this time
= - if you choose...
04 Not in zone
Ii
06 nzone Current or
08 In zone Frequency = 1
10 In zone )
Current Duration
12 Not in zone
14 Not in zone
16 In zone
- Frequency = 2
18 In zone
20 Duration (cumulative)
Noldus = Entomology — another example Noldus | Which statistic shall I choose? 2
m The condition becomes active...
warahle ... and becomes true at this time
e e 0.0 - if you choose...
1@ 02 3.12
04 4.22
06 0
08 7.60 Current >= 5
10 23.12 Maximum >=20
12 12.10
14 7.76 Total >= 50
16 15.80
18 18.11 Mean >=10
20
Noldus Noldus

Overview of
Conditions

Choosing the correct Statistic

in your Trial Control Condition Exporting'Trial Control

data




Noldus Exporting the data of Trial Control: Simple events

Trial Control log

Export for example:

® When a condition becomes true:
- Is animal in trigger zone?

When an action is taken:

Noldus Exporting the data of Trial Control: Complex events

Trial time_Event Condition Action
- Drop pellet 40,48 becomes true In Lightspot
® When a sub-rule 40.48 becomes inactive In Lightspot
is repeated 40.48 becames active Lightan

Hardware log

To export hardware data in more detail, for example:
® The number and duration of licking events.

" The number of pellet drops

cammand/signal value
Caminand Diop pellel
Signal Number of drops 1

Export time segments From ... 70 ..., for example:
" From when the condition Mouse in LightSpot becomes
active to when the action Light On becomes active.

" From when the action Light On becomes active to when the
action Light Off becomes active.

Define a Trial Control State in the Analysis profile.

Then select Export, then Raw Data.

" Select Track & Dependent Variables.

® Data are exported as 0s and 1s assigned to each sample.

Trial time|Interval in Lightspot(1st)

Track & dependent varisbles
\ 29.84
29.92

0
0

[Jrial Contral log 30 11O

30.08 1 O
[Jardware log 016 B
30.24 1

Noldus Exporting the data of Trial Control: Simple events

Expart| Help

Trial Control log

Analysis OUtpLL.. |

Select Export, then Raw Data. %L

" Select Trial Control log.

Hardware log
Select Export, then Raw Data.
= Select Hardware log.

Trialtime Event Action

In LightSgot

Lighton
Crracke dependentwy
Tial Control log
T Cormmand/Signal Value
Hardware log — Command Crop pellet
signal Number o drops 1

Noldus Exporting the data of Trial Control: With the track

Export a Trial Control event together with the track data.

Define a Trial Control Event in the Analysis profile.

Then select Export, then Raw Data.

" Select Track & Dependent Variables.

" Data are exported as 0s and 1s assigned to each sample.

[4]Track & dspandrt: varisblss Taltime Action: Light On
\ 40.32|

404

40.48

40.56)

[[Hardware log 20.64]

40.72

[ 7rial Contral log

O
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Thanks for attending!
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