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One very effective way to use Corvid expert systems is to select the “Best” item(s) from a group of similar
items based on the end user’s preferences. An expert system approach is particularly well suited to
cases where in some cases it may not be possible to meet all user’s requests and the system must
balance competing factors to find the best overall recommendation(s).

This can be used to help customers find the best product to buy based on their needs, the best option
based on technical requirements, or anywhere there are a group of related items and multiple selection
criteria that need to be balanced.

Here the system recommends the best hiking trail for the user, based on various criteria.

The key to a system like this is to use Confidence variables for the possible items being selected among
with the “Sum” method of combining confidence values. This makes it easy to treat each factor in the
decision independently, with each adding or subtracting “points” to the Confidence variables based on
how well they match the users requests.

1. A Confidence variable was created for each of the
trails and set to use the default “Sum” method to Name: | La_Luz_Trail
combine values.

Prompt / Description:

Using “Sum” allows multiple rules to all contribute La Luz Trail

independently to the overall final value for the

variable. This makes it easy to incorporate as many
factors into the decision as needed without the system

growing too large. ) ] _
Combine confidence values assigned by:

Sum (All assigned values added together) v

(Generally, the same Mode is used for all Confidence
variables in a system.)

2. Other variables are added for each of the factors that 0 Variable

will be included in the decision. Here this includes
length and difficulty of the hike, what type of scenery
the user would prefer, season, etc.

Name: Length

Prompt / Description
How long {one way) a hike are you looking for?

Value List: (Enter a value and click "Add")

Short - a mile or less
Medium - up to 3 miles

Long - over 3 miles Edit

Delete

3. ALogic Block is added for each “aspect” of the selection. An aspect may be a single factor or may
combine several factors as needed. The THEN part of each rule assigns a value to the various
Confidence variables (trails) based on how well they meet the IF criteria for the rule. It is the user’s
input that will determine which IF part is true and determine which rule’s THEN values will be set for
the trails.
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The values assigned are in the -10 to 10 range, with 10 indicating the trail is a good choice based on this
criteria and -10 indicating it is a very poor choice based on the criteria.

<

Length
| Change Name |

[4][¥]

v || New |

Length = Short - a
mile or less

[Otero_Canyon_Natu
re_Trall) =10

-O-[[La_Luz_Tra:l] =-10 ]-O-

[Rio_Grande_Trall] =
8

Length = Medium -

[Otero_Canyon_Natu

'O'IILaﬁLuz,Tran] = ].0.

[Rio_Grande_Trall] =

O |IFoq

&

up 1o 3 miles re_Trall] = -4 5
Length = Long - over |-~ [[Otero_Canyon_Natu -O-IILaﬁLuz_Trau] =5 I-o- [Rio_Grande_Trall] = -O-'[Foa
3 miles re_Trall] = -10 8

Here, if the users selects they want a “short” trail, the Otero Canyon trail gets a value 10 since it is a short
trail and La Luz trail gets -10 since it is a long trail. Each of the trails is assigned a value based on that
factor alone. Since there are multiple Logic Blocks, each covering a different aspect of the decision, all of
the various factors will be combined since Confidence variables add up all the values assigned to them in
the individual rules that fire for their final value.

Other logic blocks can consider factors only in certain cases. The “Snow” Logic Block considers if the
user wants to hike in snow. However, this is only an issue in the winter, so the “Snow” question is under
the “Season” question and only used when the season is winter. If the user selects a season other than
Winter, they will not be asked about snow and it will have no effect on the trail selected.

Snow v || New |

V[

I-O-[hhke in_snow = Yes ]-O-[nox,rra.u =5

| Change Name |

I-O- [Crest_trall___North_| < |[Crest_tral___Parkin
g_lot_south_to_tram|
=5

-O-'Season = Winter

-0-||La,|_uz,rra.u =-100 | <O~ |[Otero_(
re_Trall)}

from_Parking_lot] = 5

- [[Crest_trall__Parkin
g_lot_south_to_tram]

=-20

-O-'lLa,Luz,Traﬂ] =-100 | <O~ [[Otero_(

[Fike_in_snow = No ]-0-[110K,Tran] =-20
re_Trall)}

Season = Spring, | —@
Summer, Fall

|-0- [Crest_trall__Nortn_
from_Parking_lot) =
-20

4. As many Logic Blocks are added as there are factors in the decision. The values assigned to the
trail Confidence variables can be scaled so that more important factors assign more points and less
important “nice to have” factors assign smaller numbers of points, but they will still be factored into
the decision.

5. The Command Block is modified to:

a. Display a title screen. Commands:
b. Use backward chaining to derive the final value for all DESLAYSTINE e
DERIVE CONF

the Confidence variables.
DISPLAY “BestTrails.rpt”

c. Display the results using the “BestTrails.rpt” custom
screen.
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6. The “BestTrails.rpt” custom screen uses a command to display an image, some text and then the advice.

Results / Reports Display Commands

Report / Results Commands Filename: m Text | Image | Background |

BestTrails.rpt

() Specific Variable / Property

Command Format (Ctrl-V for variable / property list)
IMACE “title2.gif" FORMAT: POSITION=Left @Type of Variable | All Confidence Variables v
TEXT"" FORMAT: FONT=SansSerif SIZE=12 STYLE=Plain
FCOLOR=0,0,0 BCOLOR=255,255,255
POSITION=Left (V] Only display the Prompt (not the Value)
TEXT "Albuquerque Hiking Trails" FORMAT: FONT=SansSerif SIZE=14 STYLE=Plain

FCOLOR=0,0,255 BCOLOR=255,255,255 Only include if the user provided the input value

POSITION=Left INDENT=15 PROMPT_ONLY @ Sort Confidence variables: ' Descending (Highest at top) &

TEXT "The following trails are recommended. FORMAT: FONT=SansSerif SIZE=12 STYLE=Plain (M Only include if the value is greater than: | 10
These are sorted in order of how well they meet FCOLOR=0,0,0 BCOLOR=255,255,255
your criteria.” POSITION=Left INDENT=15 PROMPT_ONLY ot
Confidence SORT: DESCENDING LIMIT: "[#.VALUE] FORMAT: FONT=SansSerif SIZE=12 STYLE=Bold Font: [ arial (Sanserif +) Align: [teft_ [+ Text Color: Ml selec
> 10" FCOLOR=0,0,0 BCOLOR=255,255,255 Size: 12 | Style:|Bold v | Indent: 20 Background: Select
POSITION=Left INDENT=20 PROMPT_ONLY
Add Last Insert Replace
LI Delete Edit
Cancel | | Done - Save commands to file
Y_ou want t.he Confldgnce vimab!,es m Text Image  Background |
displayed in order with the “best” ones 7
at the top. Also, since the final value _) Specific Variable / Property
may not have much real meaning to the
end user, we only want the Prompt (trail feul Vitonvatiableldipropertylisy
name) displayed, and in this system, () Type of Variable |All Confidence Variables [

trails that got a final score of less than
10 and not good recommendations and
should not be displayed.

[g Only display the Prompt (not the Value)
Only include if the user provided the input value

To do this select to display All (¥ Sort Confidence variables: ' Descending (Highestattop) | v
Confidence variables, but limit is with
the options below to only include ones
with a value over 10. Then select to
only display the prompt and sort
“descending”.

@ Only include if the value is greater than: 10

When the system runs it asks the
user for their preferences.

What would you like to see on the hike?

@ Forest

O View over the city
() Birds
() Flowers

| Restant |

| Back |
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Based on their input it recommends
the best trails. Here these are just

listed, but they could include HTML Albuquerque Hiking Trails

|inkS tO Web pages providing details The ing trails are rec ded. These are sorted in order of how well they meet your
criteria.

on each of the selected trails. Cres rail - Parking ot South o am

10K Trail

Restart |

| Back |

Exsys

Using the Corvid Core expert system approach to a selection problem, it is easy to incorporate as many
factors as desired while still keeping the system small and easy to maintain. Incorporating a new trail
only requires adding a new Confidence variable and assigning it a value in each of the THEN sections of

relevant rules.

EXSYS, Inc.

6565 Americas Parkway. NE
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Tel: +1.505.563.5987
info@exsys.com
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