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Keep Going Signal

(KGS)
For high level of effort,
Long duration behavior

Dr. Bob Bailey at ORCA

on Stimulus Control

Usually animals do more of what 
works and less of what does not 
work.

Or

Usually animals do more of a behavior 
that is reinforced or avoids aversives 
and does less of a behavior that is 
either not reinforced (extinguished) or 
results in an aversive consequence. 

or

Behavior has consequences!

For a billion years stimuli 
have predicted reinforcing 
and punishing consequences.

For a billion years organisms have 
learned to associate their behavior 
with these predictive stimuli.

That was a billion years ago.

The animals learned and 
there were no whistles or 
clickers around to help them 
learn!

Nature was teaching animals 
long before trainers came on 
the scene.

Then came animal training.

Humans likely were training 
animals long before the 
written record.

Animal training was well developed by 
the time written records appeared.

Dogs Of War - Middle East about 2000 BC
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The name of the game 
thousands of years ago, and the 
name of the game today:

STIMULUS CONTROL

The animal doing what you want 

when you want it!

I will present and discuss one 
small aspect of stimulus control I 
have used for decades for 
special needs: 

the

Keep Going Signal
(KGS)

First a little background on stimulus 
control and the KGS

It was not until the 1930s that we 
had a science of behavior well 
enough advanced to give us a 
widely available and applicable 
behavior technology.

Fred Skinner
and

Operant Conditioning

Interesting but not important applications of 
operant conditioning.

B. F. Skinner’s book Behavior of Organisms (1938) 
defined early operant conditioning.

1940s – Marian and Keller 
Breland began a 10 year study 
of the process of  
reinforcement.

The Brelands reviewed and 
replicated many of the 
experiments from Skinner’s

Behavior of Organisms.

Final 1938 galley-proofs of the B of O; 
a gift from Skinner to Marian.
(picture after the fire of 1989)

A sample of the page-by-page Breland review of the 
B of O.  There were over 1,000 of these 3x5 cards, 
which included the Brelands proposed replications 
using several animal species.
These cards were written between 1944 and 1954.  
Experiments were conducted from 1944 to 1962
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A, B, C, D (close proximity)

Typical environmental setup 
in 1930s and 1940s 
Skinnerian experiment.

Response almost always 
one or more simple and 
easy bar presses.

Primary and Secondary 
reinforcers close.

A= Cue

B= Response

C= Bridge

D= Point of 
Reinforcement

A= Cue

B= Response

C= Source of Bridge

D= Point of 
Reinforcement

A, B, C D point of 

reinforcement far removed.

Breland modification of the 
Skinner work.

The nature of cue and the response, 
and the location and timing of the 
primary and secondary 
reinforcements were varied.

(All were subject to being dependent 
and independent variables.)

Brelands noticed that if the distance was 
great between B, the response, and D, the 
primary reinforcement, then prolonging C, 
the bridge, usually shortened the time it 
took for the animal to get from B, the 
response, to D, the primary reinforcement.

A, B, C, D points of (primary 
and secondary reinforcement 
far removed.)

Put another way:

The further apart the feeder 
was from the behavior, and 
the more difficult the 
behavior, the more the 
prolonging of the bridge 
increased or maintained the 
vigor of the response.

Question:
Could the timing and duration of the bridge 
increase the value of the primary 
reinforcement (increase motivation to get to 
the primary)?

The time it took to train behavior, and the 
strength, vigor, and accuracy of the behavior 
were all critical to ABE making a profit.

By the 1950s, we already knew that 
reinforcement value was a factor (behavioral 
economics, but we did not call it that) in 
changing and maintaining a behavior.

In the 1950s, using several species, the Brelands 
studied the interaction between the level of effort 
and duration of behavior, the timing and duration of 
the conditioned reinforcer for that behavior, and the 
location of the primary reinforcer
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In 1965 I looked at the Brelands’ data 
from 1953 to 1962

During my early experiments on 
bridge duration  in 1965 I 
discovered I could guide rats in 
a box.

Cold

Hot

Cold
Signal 

on Signal 
off

I extended the Brelands’ work in 1965:
I guided rats to locations in a one meter square box

Hot

Cold

Cold

Signal 
on

Signal 
off Signal 

off

This was NOT a homing signal.  The 9kHz guidance 
tone and the different terminal bridge was given 
from above.
This began as targeting, but was not within a few 
days.

Signal 
off

Here is where I made a leap ……..

I always required the rats to move its head 
towards a target (anticipate) before the 
signal was given.

I then rapidly faded the targets.

These last two steps were more difficult if the rats 
were conditioned too long to targets and were 
trained to wait for a signal before moving.

1965:
I guided rats to locations in a one meter square box
Change direction (Hot target) during trial.  A final or 
terminal bridge was given at the end.

Cold then Hot

Cold

Hot then Cold

Signal off
Signal off

Signal on

Signal off

Signal on

Cold then Hot

Cold

Hot then Cold

Signal off
Signal off

Signal on

Signal off

Signal on

I could guide the rats anywhere within the 3 
ft. by 3ft. by 18 in. high box.

The 9 kHz. complex tone came from above 
the rats.

The rats could not see out of the box.

Food was dropped from above after an 
acoustic bridge.

The “hot” locations in the box were randomly 
distributed.

The only navigation information provided 
was the guidance tone.  

Start

Finish

Signal off

Signal off

Signal on

Signal off

Signal on

Signal off

Signal on

Signal off
Signal on

Signal on

Signal off Signal off

Signal on
Signal on

Signal off

Signal off

Signal on

X

Signal off

Signal off

Signal off
Signal off
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The Keep Going Signal (KGS) 
has NO official definition.

The KGS can be whatever 
anyone wants it to be.

Key West dolphin 
with microwave 
programmable 
guidance package

1968

The first time I saw the words KEEP 
GOING SIGNAL was in a 1980 letter from 
Marian Bailey to Norm Guttmann, a 
former graduate student of Skinner’s.
In the 1950s through the 1970s, we described the reinforcement system 
for maintaining long duration or high level of effort behaviors as:

Tertiary (quaternary in some cases) reinforcer

Contingent reinforcer

Contingent bridge

Contingent cue

Continuing or maintaining bridge or cue

None of these exactly fit how the KGS is used.

The KGS can be whatever I want it to be.  I offer:

A stimulus that predicts that 
on-going behavior may(!) 
receive a primary or 
conditioned reinforcer.
Reinforcement, if it occurs, may either 
be the opportunity to do another 
behavior which may or may not be 
reinforced, or directly by a primary 
reinforcer.

Keep Going Signal
Simple in concept

The animal “gives” the 
behavior to “get” the signal.

Keep Going Signal
In practice, we concatenated KGS’s
A cat or dog might be guided using a guidance KGS for 100 meters with 
many course changes

Then

given a “sit” command, followed by a “sit” KGS if the animal complied

Then

given a guidance KGS for 200 meters with many course changes

Then

given a “lie down” command, followed by a “lie down” KGS

Then

Guided for 50 meters to a car for a treat and pickup.

There is only one bridge and primary reinforcement at the end.

Keep Going Signal

Open environment KGS 
trials always end with a 
reinforcement, but the trial 
may end in a recovery box.

KGS trials are usually 
“indeterminate” in duration.



6

Keep Going Signal

Remember behavioral economics.
It must always be worthwhile for the 
animal to play our game.

Any open environment trial that 
ends with the safe return of the 
animal is a good trial.

Navigation or guidance was part of 
all ABE government free 
environment systems.

Guidance tells the animal where to go to do 
its work and how to return for recovery.
Methods of communication included sound, 
light, tactile stimuli, radio and microwaves, 
electrical inductance, acoustic).
Manuals included the use and maintenance 
of the hardware.

The system in 1968

The cochlear implants had NOTHING to do 
with the guidance.  The implants were for 
reception and transmission of speech.

X

Cochlear 
Implant

Radio 
Antenna

Connection 
from ear to 
transmitter

On both sides 
interconnected

3/4th battery

1/4th transmitter

Later (1966) acoustic 
guidance system 
(swept 9-15 kHz).

Later (1967) supersonic 
(swept 25 - 37 kHz).

→

Keep Going Signal

Guidance information is 
encoded in the signal, not 
in the source of the signal

The 1966 – 1976 dog and cat 
systems were line-of-sight; 
the operator had to see the 
animal (200 – 400 meters).  
The animals carried no 
external hardware.
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US Navy Marine Mammal Facility, Key West, Florida - 1967

Guidance work in large enclosures and at sea

US Navy Marine Mammal Facility, Key West, Florida - 1967

Guidance work in large enclosures and at sea

X

X= Begin guidance

Y

Y

Y= Large enclosure guidance

Z

Z= Man O’ War Harbor guidance

First very close, then miles. 
Then out to sea. 

Target – upper right

Observation tower – upper left

Dolphin pen and targets – lower left

See the similarity with the rats in a box?

Signal 
on

Signal 
off

Signal 
off

Most of the US government KGS work 
was done from 1965 through 1976.

There is an on-going program in Europe.

The European dogs carry external 
equipment concealed in collars.

The new systems are NOT 
limited to line-of-sight.

A quick (a few weeks) and dirty (from 
Amsterdam electronic stores) guidance 
system in 2002 
A later video system in 2004
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Dog guidance.  24 kHz pulsed tone. About 4th day.
Fading targets and feeders.  Note hesitant behavior. 

Early stage guidance training 2002 in Europe

The European dogs 
early in training.

Guidance and object placement

Information transmitted 
by conventional radio

Some audio, some supersonic, and some 
radio signals.  Sustained directional “look.” 
Early outdoor training.

Operational System Elements:
Husbandry: taking care of the animal
Logistics (transport): getting the animal and equipment 

to the operational site and back.
Staging: preparing the animal and equipment for 

deployment.
Deployment: Launch animal. 
Excursion: travel to the target(s).
Guidance: provide navigation information to the animal.
Monitoring: Feedback from the animal (equipment)
Terminal Maneuver: activity at the target.
Recall: Tell animal to return
Return: the travel from target to recovery point.
Recovery: securing the animal at the recovery point.
Logistics (transport): returning the animal and equipment 

home from ops site.

I teach simplicity.

My behavior systems 45 years ago 
emphasized simplicity.

My behavior systems today 
emphasize simplicity.

Training need not be complex to 
be effective

Something to take with you:

Training animals is 
the easy part!

To effectively teach or train 
you must first change your 
own behavior!
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The point of this presentation:

Training a marine mammal is not that much different 
from training a chicken, or teaching people!  Gather 
data – change behavior!

The point of this presentation:

Trainers anywhere can change from 
training craft to behavior 
technology.

Collect data.
Analyze data.
Draw conclusions based on data
(follow the data).
Plan carefully.

Believe!
In yourself

Believe!
In your technology

Believe!

In my definition of the KGS:

The KGS is not (quite) a cue because the
KGS is given after the target behavior is 
given and continues throughout the 
performance of the target behavior.

The KGS is not (quite) a simple conditioned 
reinforcer or bridge because reinforcement is 
not necessarily contingent solely on the 
animal’s performance.

Because it is remotely predictive of  reinforcement, 
perhaps it can be called a conditioned reinforcer 
because it does maintain behavior.

In my definition of the KGS:

The KGS may lead to a terminal bridge or to 
another KGS, or to a cue to perform another 
activity.

A KGS may or may not be proceeded by a 
specific cue.

There may be an “acquisition”(i.e., head 
motion) or “default”(i.e., sit) behavior.  In the 
absence of a cue, a bridge, or KGS, the 
animal performs the “acquisition” or 
“default” behavior until the KGS initiates, 
then gives the KGS trained behavior.

In my definition of the KGS:

A dog or cat may leave a car through an open door, 
scan its head from side to side about 45 degrees 
until a signal starts.  The dog continues in that 
direction until the signal stops, whereupon the dog 
scans its head from side to side and reacquires the 
guidance signal.

After a time, the guidance signal ceases, 
simultaneously a signal to sit is given.  The dog 
stops and sits and stays sitting for the duration of 
the signal.  The sit signal stops.  The dog moves its 
head from side to side. At some point the guidance 
cue starts and the dog moves off.
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In an operational mission

A dog may be conditioned to carry an object for a 
long distance (half a mile or more), making many 
turns and negotiating many obstacles, and from 
time to time, told to stop, sit and wait for 
considerable time, and then continue.  The dog is 
then told to place the object in a specific place, and 
return, guided over a completely different route, 
stopping from time to time.

A dog may be guided for an hour or more, then 
asked to search for and detect an object or 
substance, and report the discovery, or lack of it.

Some advantages of a KGS:

The presence or absence provides to the animal 
continuous information on level of its performance 
(may or may not lead to reinforcement)
Presence= maybe Absence= no.

Our anecdotal evidence indicates that the KGS 
provides a “calming effect” under stressful 
conditions (loud noises, moving objects, potential 
threats), especially in unfamiliar surroundings.

Does improve  performance reliability for long 
duration, high stress, high level of effort behaviors.

Can speed some training.

Our data told us that using a KGS was effective and 
efficient for long duration high level of effort 
behaviors. The KGS proved inefficient for training 
short term behavior.

The KGS was inefficient when used as a “cue” to 
signal an animal to “do something.”  In essence, 
get a simple behavior, or chain of behaviors, it was 
more efficient to get the behavior(s) and just put 
them on cue.  There was more complex and of little 
advantage to provide a continuation signal.

Military KISS (Keep It Simple, Stupid!) seems 
applicable here

Some disadvantages of KGS:

Can significantly increase training time, especially 
if signal cannot be used in final application; fading 
adds another training step, sometimes a long one.

Takes time to “install” the KGS; often shaping or 
environmental manipulation is simpler, easier, and 
faster than specialized KGS.

Takes increased skill and discipline to consistently 
and properly apply KGS.

Suggestion:
Not recommended for simple behaviors or for 
novice trainers. Trainers should be skilled at 
reinforcement and shaping first.

Keep Going Signal

Give Behavior = Get KGS
Stop Behavior = Lose KGS
Stop KGS = Search for (KGS) Behavior
(usually means animal error or a 
planned change of direction)

Keep Going Signal

Behavior + KGS = Reinforcement

Behavior + No KGS = No Reinforcement

No Behavior + KGS = No Reinforcement

Only happened by human or equipment 
error
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Keep Going Signal

We used several KGS’s: 

Guidance signal special

Sit and Lie down special

Hold object, push object, back up, and 
other behaviors shared KGS’s

We used KGS’s for shaping some 
difficult behaviors

Keep Going Signal
In practice, we concatenated KGS’s
The animal learned to “scan” for the KGS when the 
signal stopped.  If the dog or cat was sitting or lying 
down and the KGS stopped, the dog got up and 
searched for the guidance KGS.

The “secret” of this KGS application:
The dog “gives” behavior to get the signal.
The default signal is the guidance KGS.  

Keep Going Signal

Early in training in restricted 
environment, error trials are not 
reinforced.
The distance and duration of trials 
are very short.  Errors cause a trial 
to halt. The trial is repeated.
Rate of reinforcement is maintained 
at a high level.

Keep Going Signal
At times, we called this signal a:
Contingent Bridge
Secondary Bridge
Tertiary Reinforcer
Problem- the signal does not always lead to reinforcement

Bridges and “reinforcers” should reinforce

Thus the awkward but 
descriptive

Keep Going Signal


