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Behavioral Theory-Based Risk Node Judgment Algorithm
for Evaluating the Crime Risk Level in Restrooms
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ABSTRACT

To assess the risk level of a public restroom implemented in virtual reality, we sought to evaluate the spatial
elements present in the restroom. To provide the theoretical foundation for the evaluation subjects and criteria, we
introduced prior research that proposed a checklist to entance the safety of public restroom. To set up evaluation
criteria, we analyzed and established based on the theories of Paul J. Brantingham and Patricia L. Brantingham,
focusing on the interaction between space and criminals. Ronald V. Clarke’s "Routine Activity Theory” was also
introduced and incorporated into the evaluation approach. We analyzed based on the correlation between the criminal,
user, and spatial elements of the public restroom in terms of the criminal’s actions, the spatial relevance to crime, and
user exposure during use. Using these criteria, we developed an algorithm to evaluate th spatial elements of public
restroom. Based on this, we created an application, demonstrating the feasibility of developing on evaluation tool.
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spaceElements = []

class Element:
def __init_ (self, type, properties):
self.type = type
self.properties = properties // A dictionary of

properties

function classifySpaceElement(element):
if 'nodeCharacteristic’ in element.properties:
return "Node'
elif 'pathCharacteristic’ in element.properties:
return 'Path’
elif "boundaryCharacteristic’ in
element.properties:
return 'Boundary’

function isPotentialRiskNode(element):
if  (‘obstruction’ in  element.properties &&

element.properties[’obstruction’] > 0.7) or

("visibility’ in element.properties &&
element.properties['visibility’] > 0.8) or

(‘concealment’”  in  element.properties  &&
element.properties[’concealment’] > 0.9) or

("trackingEase’ in  element.properties  &&
element.properties|'trackingEase’] > 0.8) or

(’stealth’ in element.properties &&
element.properties|’stealth’] > 0.85) or

("approachEase’ in  element.properties  &&
element.properties|’approachEase’] > 0.9) or

(’stealthDuringApproach’ in  element.properties
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&& element.properties|’ stealthDuringApproach’] > 0.8) or camera illuminating the .
(‘crimeFacilitation’ in  element.properties && restroom entrance and ng
) ] o its surroundings.
element.properties[’crimeFacilitation’] > 0.8) or - The restroom entrance ok
('interruptionPrevention’  in  element.properties lighting Shoﬁll?‘ always be ing
o : L , ~lit.
&& element.properties|'interruptionPrevention’] > 0.9): We. !
landscapi Trim the trees to ensure track
return True o Pl | the restroom entrance is 0
return False 8 clearly visible, g
The restroom has
separate entrances for
for each element in PublicRestroom: men and women,
elementType = classifySpaceElement(element) Ensure a spacious
) . ) o ) passageway width when | track
if elementType and isPotentialRiskNode(element): entering and exiting the | ing
print(elementType, "is a potential risk.”) restroom.
Main Attach safety
_____________________________ entrance information signs (e.g.,
________________ surroundi | crime patrol notice,
ng hidden camera track
inspection notice, ing
emergency bell
installation guide, CCT)V
- — installation notice, etc
HIotALSE A7 I >~
V. MeHAtet MEn 8ot Install an emergency
bell near the entrance
B AT FFHPA F1 24T Wt oy of the womens apEr
- > ) restroom, along with a oach
o7 st} o] uj FFpael QAN A= warning light that emits
_ _ an audible alarm.
AEZ Aotsdt AMPALE 523 72 2~ 3B} —
- deret AT 2 O“_\i]—[9:|. A= °© Indoor lighting should
2 Zold B e S BEHE YBEL M be kept on as wont
B o= . 016 2 ol Mo permanent llghtm%, oach
sto] =gttt AgATolA A& 5 9= dEAd remaining bright 24
. _ . h day.
A2 ~EE o3 ZTH10] lighting Ours a cay
In case of a power
outage, the indoor lights
_ D ELRIAl oAl BE7H , N shou%d automatically appfl
e 532}9 = -—_FD%??”AJ HIEEI—E_ switch to emergency oac
Table 1. Checklist for improving the safe environment power.
of public restrooms Install a mirror that
allows users to see the appr
) ) Rem interior when using the | oach
Category | Item Inspection Point arks sink.
Install an emergency .
Exterior lighting should bell near the sink crime
- be installed as Tnstall
lightin, & target nstall an emergency .
ghting permanent lighting for 5 interior bell at the innermost crime
nighttime use. end of the restroom.
There are no shadows The window should be )
around the restroom target interior designed so that people | crime
landscapi | caused by tree branches. space cannot pass through.
. ng Trim the trees around o
exterior the restroom to ensure target Play calm music inside
environ clear visibility. the room.
ment ——
Place facilities around
the restroom entrance EﬁSUfe there are no .
to allow for natural hiding or concealed crime
surroundi | surveillance, such as track spaces inside the room.
ng benches, exercise ing
equipment, bicycle There should be no .
racks, pergolas, ossible points of entry | crime
convenience stores, etc. rom the outside.
CCTV There is a CCTV track Booth Lighting inside the crime
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