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SYSTEMS AND METHODS FOR LOCATING A BLOOD VESSEL

FIELD OF THE INVENTION

The present invention generally relates to medical care. More particularly, the present

invention relates to systems and methods for locating a blood vessel.
BACKGROUND

Determining the location of a blood vessel is a common medical procedure.
Historically however, the systems and methods that medical practitioners use for locating
blood vessels have been imprecise, cumbersome, and/or expensive.

For example, one common conventional method for locating a blood vessel involves
restricting blood flow to a patient’s arm and visually identifying a blood vessel. While this
conventional method is widely used and inexpensive, it suffers from several problems. For
instance, even in ideal conditions, determining the precise location of a blood vessel using
this method may be difficult. Also, the conventional method is invasive, causing a patient
discomfort as their arm is being restricted. The procedure may be further complicated with
patients who are experiencing trauma, or with patients who have darker or thicker skin.

Rather than using a conventional manual method, a medical practitioner may use a
device for locating a blood vessel. However, conventional devices that attempt to locate
blood vessels may suffer from inaccuracy, invasiveness, high cost, and relative
impracticality. And some devices may only work on certain patients.

Thus a need exists for an accurate, convenient, and inexpensive device for locating
blood vessels.

SUMMARY

Embodiments of the present invention disclosed herein provide systems and methods
for locating a blood vessel.

One embodiment of the invention is a system comprising a temperature sensor
operable to take at least two temperature measures of at least two points on a surface of a
skin. The embodiment further comprises a processor in communication with the temperature
sensor and configured to receive a first temperature measure from the temperature sensor,
receive a second temperature measure from the temperature sensor, determine a differential
between the first temperature measure and the second temperature measure, and generate an

output signal indicating the presence of a blood vessel if the differential exceeds a threshold.
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The embodiment may further comprise an indicator configured to receive the output signal
and, in response, indicate the presence of the blood vessel.

Another embodiment of the invention implements a method comprising receiving a
first temperature measure associated with a first point on a surface of a skin, receiving a
second temperature measure associated with a second point on the surface of the skin, and
determining a differential between the first temperature measure and the second temperature
measure. The method further comprises generating an output signal indicating the presence
of a blood vessel if the differential exceeds a threshold. In another embodiment, a computer-
readable medium (such as, for example random access memory or a computer disk)
comprises code for carrying out such a method.

Further details and advantages of embodiments of the invention are set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the invention are better
understood when the following Detailed Description is read with reference to the
accompanying drawings, wherein:

Figure 1 is an illustration of a blood vessel locator in one embodiment of the present
invention;

Figure 2 is a block diagram illustrating a blood vessel locator in one embodiment of
the present invention;

Figure 3 is a block diagram illustrating a second blood vessel locator in one
embodiment of the present invention;

Figure 4 is a flow diagram illustrating a first method for locating a blood vessel in one
embodiment of the present invention; and

Figure 5 is a flow diagram illustrating a second method for locating a blood vessel in
one embodiment of the present invention.

DETAILED DESCRIPTION

Embodiments of the present invention provide systems and methods for locating a
blood vessel. In one illustrative embodiment, a blood vessel locator is embodied in a
handheld device that includes a temperature sensor. A medical practitioner holds the blood
vessel locator on or near the patient’s skin, for example, on the skin of the patient’s arm. As
the medical practitioner moves the locator across the patient’s arm, the temperature sensor
takes temperature readings at points on the surface of the skin and outputs these temperature

readings to a processor housed in the device. Since the temperature of the skin above a blood
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vessel may be different from the temperature of skin below which no blood vessel is present,
a blood vessel may be located by locating a temperature differential between two points on
the surface of a skin. The processor continually calculates the differences in skin temperature
between the current reading and the previous reading or readings.

When the processor determines that a difference in temperature exists, the processor
compares the observed difference between two temperature readings to a pre-determined
threshold stored in memory. If the difference exceeds the pre-determined threshold, a blood
vessel may be present, and the device provides an indication that a blood vessel has been
located. For instance, the device may light a light emitting diode (LED), vibrate the housing,
beep, or provide some other indication. The device may also mark the skin with a small ink
dot at the location of a blood vessel so the medical practitioner can easily find the spot after
the locator has been moved away in preparation for inserting a needle into the blood vessel or
performing some other procedure.

This example is given to introduce the reader to the general subject matter discussed.
The invention is not limited to this example. Below, an illustrative blood vessel locator is
introduced. Then, example blood vessel locators and methods to locate a blood vessel are
described.

Illustrative Blood Vessel Locator

Referring now to the drawings in which like numerals indicate like elements
throughout the several figures, Figure 1 is an illustration of a blood vessel locator in one
embodiment of the present invention.

In one embodiment, the blood vessel locator 102 shown in Figure 1 is a self-
contained, battery-powered handheld device. In other embodiments, the device may be
tethered, for instance, to a power supply, visual display, or other device. The locator 102
shown in Figure 1 is placed above or on the skin of a patient’s arm 106. A medical
practitioner then guides the locator 102 across the surface of the patient’s skin 106. For
example, the blood vessel locator 102 may be moved laterally in the direction of arrow 1-1
across the surface of the skin 106.

In other embodiments, the blood vessel locator 102 may be moved in other directions.
For instance, the locator 102 may be moved in a circular pattern or laterally and then
longitudinally. In other embodiments, the surface of the skin 106 may be moved under the
blood vessel locator 102, while the locator 102 remains in a stationary position. For instance,

the locator 102 may be fixed in a stand (not shown). While the embodiment shown in Figure
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1 is intended for manual operation, in some embodiments, the blood vessel locator 102 may
be operated by mechanical means.

The blood vessel locator 102 also includes one or more temperature sensor(s) (not
shown), which are at least partially contained within the housing. As the blood vessel locator
102 moves across the surface of the skin 106, the temperature sensor(s) detect the
temperature of the surface of the skin 106. The temperature sensor(s) may be sensitive to a
limited range of temperatures. The temperature sensor(s) may provide continuous
temperature data when sensing temperatures within this range. The temperature sensor(s)
may be located so that the actual sensor passes through an opening on the bottom surface of
the housing of the locator 102, and may detect the temperature of the surface of the skin
through direct contact. Alternatively, the sensor(s) may be attached to the outside of the
housing. Some embodiments utilize one or more temperature sensor(s) that are configured to
sense the temperature of the skin without direct contact.

The blood vessel locator 102 shown in Figure 1 also comprises a processor (not
shown). In a handheld device, such as the one illustrated, the processor is contained within
the housing of the locator 102. In other embodiments the processor may be positioned
externally, for instance, in a host device to which the locator 102 is attached. When the
temperature sensor detects a temperature, it outputs the temperature measure to the processor,
which stores the temperature measure in some type of computer-readable medium, such as’
random access memory (RAM).

In one embodiment, once the processor receives at least two temperature measures, it
calculates a differential between the two measures. The processor may be programmed to
ignore temperature measures within a range of the first temperature measure but may
calculate a differential of measures. If the processor determines that the temperature
differential indicates the presence of a blood vessel, the blood vessel locator 102 provides
some indication that a blood vessel is present. For instance, the blood vessel locator 102
shown in Figure 1 comprises a light emitting diode (LED) 104 that can be seen by a user of
the locator 102. If the processor determines that a blood vessel is present, the processor sends
an output signal that causes the LED 104 to light. In some embodiments, the blood vessel
locator 102 includes multiple visual indicators, such as several LEDs. In one such
embodiment, the LEDs are lit in a pattern simulating a stud-finder, such that a medical

practitioner may accurately determine the location of a blood vessel by moving the locator
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102 back and forth over the location of a blood vessel while watching the LEDs alternately
turn on and off.

In other embodiments, the blood vessel locator 102 may activate other types of
indicators or a combination of types of indicators to indicate the presence of a blood vessel.
For example, in one embodiment, the blood vessel locator 102 comprises an actuator, such as
an eccentric rotating mass (ERM) motor, for outputting haptic effects to a user of the locator
102. Such a device may vibrate when a blood vessel is located or vibrate at an increasing
frequency as a blood vessel is approached and a decreasing frequency as the locator 102
moves away from the blood vessel.

Another embodiment comprises a speaker contained within the blood vessel locator
102. The speaker provides an audio cue as to the presence of a blood vessel. In one alternate
embodiment of the present invention, the blood vessel locator 102 comprises a liquid crystal
diode (LCD) display, configured to provide a thermal picture of the surface of the skin 106
and thereby indicate the location or locations of blood vessels.

Locator Having One Temperature Sensor and One Indicator

Figure 2 is a block diagram illustrating a blood vessel locator in one embodiment of
the present invention In the embodiment shown, the blood vessel locator 202 comprises one
temperature sensor 204. In other embodiments, the locator may comprise two, three, or more
temperature sensors. The temperature sensor 204 is operable to measure the temperature of a
point on the surface of the skin and output the temperature measure. While much of the
description contained herein references a human’s skin, embodiments of the present invention
are not limited to use on a human’s skin and may be used, for instance, to locate blood
vessels in various other animals, such as other primates, dogs, and cats. In some instances,
for animals, the fur may have to be shaved prior to measuring skin temperatures.

The temperature sensor 204 may utilize any of a number of different temperature
measuring technologies. For example, the temperature sensor 204 may comprise a
thermocouple contact sensor. In such embodiments, the temperature sensor 204 may detect
the temperature of the surface of the skin through direct contact with the skin. In other
embodiments of the invention, the temperature sensor 204 may be a different type of
temperature sensor. For example, the temperature sensor 204 may be an infrared
thermometer, capable of detecting the temperature of the skin without direct skin contact.

In embodiments of the invention requiring direct contact with the skin for temperature

measurement, the blood vessel locator 202 may comprise an additional disposable
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component. For example, the disposable component may comprise a sterile plastic sleeve,
capable of covering the temperature sensor 204. The additional disposable component may
help to ensure good hygiene and may also help to shield the device from contamination.

While detection of blood vessels using embodiments of the present invention may be
possible without any preparation, temperature differentials may in some circumstances be
more easily detected by the temperature sensor 204 if the surface of the skin is warmed or
cooled before the temperature measure is taken. For example, a practitioner may warm a
patient’s arm by soaking it with warm water before using the blood vessel locator 202.

Referring still to Figure 2, the blood vessel locator 202 shown also comprises a
processor 206. The processor 206 is in communication with the temperature sensor 204 to
receive temperature measures.

The processor 206 may comprise a computer-readable medium, such as a random
access memory (RAM) (not shown) coupled to the processor. The processor 206 may
execute computer-executable program instructions stored in memory. Such processors can
include one or more microprocessors, ASICs, and state machines. Such processors may
further comprise programmable electronic devices such as PLCs, programmable interrupt
controllers (PICs), programmable logic devices (PLDs), programmable read-only memories
(PROMs), electronically programmable read-only memories (EPROMs or EEPROMEs), or
other similar devices.

Such processors include, or can be in communication with, media, for example, which
stores instructions that, when executed by the processor, cause the processor to perform the
steps described herein. Embodiments of computer-readable media include, but are not
limited to, an electronic, optical, magnetic, or other storage or transmission device capable of
providing a processor with computer-readable instructions. Other examples of suitable media
include, but are not limited to, a floppy disk, CD-ROM, DVD, magnetic disk, memory chip,
ROM, RAM, an ASIC, a configured processor, all optical media, all magnetic tape or other
magnetic media, or any other medium from which a computer processor can read
instructions. Also, various other forms of computer-readable media can transmit or carry
instructions to a computer, including a router, private or public network, or other transmission
device or channel, both wired and wireless. The instructions can comprise code from any
suitable computer-programming language, including, for example, C, C+, C++, Visual Basic,

Java, Python, and JavaScript.
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The processor 206 may be configured to receive multiple temperature measures from
a temperature sensor 204. In other embodiments, the processor 206 may be configured to
receive one or more temperature measures from multiple temperature sensors. In the
embodiment shown in Figure 2, the temperature sensor 204 and the processor 206 are in
communication via a direct wired digital connection. In other embodiments, communication
between a temperature sensor 204 and the processor 206 may be through analog signals and
may be wireless. For instance, the temperature sensor 204 may be able to use Bluetooth or
Wi-Fi to communicate with the processor 206.

When the processor 206 receives the temperature measure from the temperature
sensor 204, the processor 206 may compare the measure to a previously-received temperature
measure or to some other data stored in memory (not shown). For instance, the processor 206
may be configured to determine a differential between a first temperature measure and a
second temperature measure. The processor 206 may be further configured to determine a
differential between a second temperature measure and a third temperature measure. In other
embodiments, the processor 206 may instead store a reference or calibration temperature
measure and compare temperature measures received from the temperature sensor 204 to the
reference or calibration temperature measure.

Once the processor has determined the differential, the processor 206 may compare
the differential to a threshold. If the differential meets or exceeds the threshold, then the
processor 206 may be configured to generate an output signal indicating the presence of a
blood vessel. "

In some embodiments, if the processor 206 determines that a differential between two
temperature measures or between a temperature measure and a calibration or reference
measure exceeds a threshold, the processor 206 generates an output signal. The threshold, for
example, may be any differential amount that is indicative of the presence of a blood vessel.
For instance, in one embodiment, the threshold is set at 0.5 degrees Fahrenheit. The
differential may be predetermined as in the example described, or a medical practitioner may
configure the differential threshold during operation of the blood vessel locator 202 to
account for variations in patients or environments.

Also, in some embodiments, if the processor 206 determines that a differential
between two temperature measures does not exceed a threshold, the processor 206 does not

generate an output signal. In other embodiments, if the processor 206 determines a
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differential between two temperature measures does not exceed a threshold, the processor
206 generates a signal indicating the absence of a blood vessel.

In some embodiments, the processor 206 may determine a direction or axis of a blood
vessel. Two or more differentials exceeding the threshold may indicate the direction of the
blood vessel. For example, a sequence or succession of differentials in excess of a threshold
may indicate the direction of a blood vessel. When a direction of a blood vessel is
determined, the processor 206 may generate an output signal indicating the direction.

The blood vessel locating device 202 shown in Figure 2 also comprises an indicator
208. The indicator 208 is configured to receive the output signal from the processor 206. In
other embodiments of the blood vessel locating device 202, the device may comprise other
types of indicators and may comprise various combinations of multiple indicators.

In some embodiments, the indicator 208 may comprise a visual indicator. Visual
indicators may include one or more lights, or a LCD display. For example, the indicator 208
may comprise a single red LED. When the indicator 208 receives a signal from the processor
206 indicating the presence of a blood vessel, the red LED will be activated.

The indicator 208 may also comprise an audio indicator, for example, a speaker. In
such embodiments, the indicator 208 may emit a tone when it receives a signal from the
processor 206 indicating the presence of a blood vessel.

In some embodiments of the present invention, the blood vessel locator 202 may
comprise a marker (not shown). In one such embodiment, the marker is configured to
generate a mark on the surface of the skin over the located blood vessel by, for instance,
spraying one or more drops of ink on the skin. Multiple drops may indicate the direction or
axis of the blood vessel. Then, when the medical practitioner moves the blood vessel locator
202 away from the skin in order to perform a medical procedure, the mark or marks are
visible on the skin.

In another embodiment, the marker comprises a light. In one example, the marker
may be configured to illuminate the location of the blood vessel on the surface of the skin
with a small beam of light. In another example, the light may indicate the direction or axis of
the blood vessel. In yet another embodiment, the marker is configured to leave one or more
small, temporary indentations on the surface of the skin where the blood vessel is located.

The blood vessel locator 202 may include additional features to enhance its
convenience for practitioners. For example, in some embodiments of the blood vessel locator

202, the marker may be used as a flashlight.
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In other embodiments, the blood vessel locating device 202 may include a guide for
directing medical devices to the located blood vessel. For example, the blood vessel locating
device 202 may comprise a slot (not shown) in which or through which an intravenous needle
can be directed. The slot is configured so that it directs the needle to the location of the blood
vessel as indicated by the blood vessel locator 202. These additional features are illustrative
and not exhaustive; other features may also be incorporated into various embodiments of the
present invention.

Locator Having Multiple Temperature Sensors and Multiple Indicators

Figure 3 is a block diagram illustrating a second blood vessel locator in one
embodiment of the present invention. The blood vessel locator 302 shown in Figure 3
comprises two temperature sensors, 304a and 304b. Other embodiments of the blood vessel
locator 302 may comprise one, three, or more than three temperature sensors.

The two or more temperature sensors 304 of the blood vessel locator 302 may be
configured to detect and output temperature measures substantially simultaneously. For
example, each temperature sensor 304a and 304b may be activated at the same time. In other
embodiments, the temperature sensors 304 may output temperature measures at different
times.

In embodiments of the invention with multiple temperature sensors 304, the sensors
may be substantially aligned. For example, in an embodiment comprising three or more
temperature sensors, some or all of the temperature sensors may be placed in a linear
arrangement. In such embodiments, the temperature sensors 304 may be configured to output
temperature measures from adjacent surfaces of the skin. As such, the three temperature
measures may originate from three points in a linear alignment on the surface of the skin.
Such embodiments may provide faster detection of a blood vessel than an embodiment using
fewer sensors.

In other embodiments of the invention with multiple temperature sensors, the
temperature sensors may be arranged in an array. The array of temperature sensors may then
be capable of capturing a thermal picture of an area of a patient’s skin. In areas where the
temperature differential exceeds a threshold, the thermal picture may then be used to locate
the presence of a blood vessel within the boundary of the picture.

The location of the temperature sensors 304 may be impacted by the type of patient
on which the blood vessel locator 302 is to be used. For instance, in order to locate the blood

vessels of a child, the temperature sensors 304a and 304b may be aligned more closely
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together than they would be to locate the blood vessels of an adult. For example, the
temperature sensors may be aligned closely together such that each sensor may
simultaneously contact the surface of a smaller arm.

The location of the temperature sensors 304 may be fixed in the device. In other
embodiments of the invention with multiple temperature sensors, a medical practitioner may
manipulate the configuration of the temperature sensors to accommodate individual patients.

In some embodiments of the present invention, the blood vessel locator 302 comprises
two or more indicators, such as indicators 308a and 308b shown in Figure 3. The indicators
308 may be of the same type or of different types. For instance, in one embodiment,
indicator 308a may be an LED, while indicator 308b may be a speaker. In such
embodiments, the blood vessel locating device 302 may indicate the presence of a blood
vessel by simultaneously flashing the LED and emitting a sound through the speaker. In
other embodiments, the blood vessel locating device may have different combinations of one
or more indicators.

In some embodiments, the blood vessel locating device 302 also comprises an
actuator 310. The actuator 310 is configured to provide a haptic effect, such as a vibrotactile
effect to a user of the blood vessel locator 302. Further embodiments of the blood vessel
locator 302 may comprise a plurality of actuators.

The actuator 310 may be configured to receive the output signal from the processor
306 and provide a haptic effect in response to the output signal. In some embodiments the
haptic effect comprises a vibrotactile effect. For example, the actuator 310 may vibrate the
housing of the blood vessel locator 302 in response to an output signal indicating the
presence of a blood vessel. The actuator 310 may comprise any number of commercially
available actuators, such as eccentric rotating mass (ERM) motors, voice coils, linear
actuators, moving magnet actuators, piezoelectric actuators, pneumatic actuators, etc.

First Example of a Method to Locate a Blood Vessel

Figure 4 is a flow diagram illustrating a first method 400 for locating a blood vessel in
one embodiment of the present invention. In step 402, a first temperature measure is received
by a processor from a temperature sensor. The temperature measure may comprise a
temperature measure on any suitable scale, such as a Fahrenheit or a Celsius temperature
measure. In some embodiments of the invention, the temperature measure may be any unit
which is proportional to the temperature of the skin, such as, for example, millivolts. The

temperature measure may correspond with the temperature of a point on the surface or above
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the surface of an area of skin. Temperature measures may originate from a human or other
animal.

In step 404, a second temperature measure is received by the processor from a
temperature sensor. In some embodiments of the invention, a processor can receive the first
temperature measure 402 and the second temperature measure 404 as a digital signal. In one
embodiment, the first temperature measure and the second temperature measure are received
from the same temperature sensor. In other embodiments, the first temperature measure and
the second temperature measure may be received from different temperature sensors.
Further, in some such embodiments, step 402 and step 404 may occur substantially
simultaneously.

In step 406, the processor determines a differential between the first temperature
measure and the second temperature measure. For example, if the first temperature measure
is 97.0 degrees Fahrenheit, and the second temperature measure is 97.7 degrees Fahrenheit,
the temperature differential is 0.7 degrees Fahrenheit. In other embodiments, a processor
may determine the differential between the second temperature measure and the third
temperature measure.

In step 408, the processor determines whether a blood vessel is present by comparing
the differential with a threshold. In some embodiments, the threshold value may be
predefined. In other embodiments, the threshold may be specified by a medical practitioner
or determined during a calibration process.

If the differential exceeds the threshold, the processor generates an output signal 410.
For example, the threshold may be .3 degrees Fahrenheit. If the temperature differential
between the first temperature measure and the second temperature measure is .4 degrees
Fahrenheit, then the processor determines that a blood vessel is present and generates an
output signal 410. The processor may send the output signal to one or more indicators,
including, for example, visual, auditory, and haptic indicators.

In the embodiment of Figure 4, the processor does not generate an output signal if the
presence of a blood vessel is not detected. For example, if the threshold is 3 degrees
Fahrenheit, but the differential is 2 degrees Fahrenheit, no output signal is generated. In the
process shown in Figure 4, if the temperature differential does not exceed the threshold, the

processor waits for a new temperature measure 412.
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Second Example of a Method to Locate a Blood Vessel

Figure 5 is a flow diagram illustrating a second method 500 for locating a blood
vessel in one embodiment of the present invention. In step 502, a first calibration
temperature measure is received by a processor from a temperature sensor. In some
embodiments, the calibration temperature measure is stored by the processor, and compared
against successive temperature measures received by the processor. The calibration
temperature measure may comprise a temperature measure on any suitable scale, such as a
Fahrenheit or a Celsius temperature measure. The calibration temperature measure may
correspond with the temperature of a point on the surface or above the surface of an area of
skin. Calibration temperature measures may originate from a human or other animal.

In step 504, a subsequent temperature measure is received by a processor from a
temperature sensor. In one embodiment, the subsequent temperature measure is from a point
on the surface of the skin adjacent to the first calibration temperature measure. In other
embodiments, the subsequent temperature measure may be from a point located nonadjacent
to the first calibration point.

In step 506, the processor determines a differential between the first calibration
temperature measure and the subsequent temperature measure.

In step 508, the processor determines whether a blood vessel is present by comparing
the differential between the temperature measures with a threshold. In some embodiments,
the threshold value may be predefined. In other embodiments, the threshold may be specified
by a medical practitioner or determined during a calibration process.

If the differential exceeds the threshold, the processor generates an output signal 510.
The processor may output this signal to one or more indicators, including, for example,
visual, auditory, and haptic indicators.

If the differential does not exceed a threshold, the process shown continues by
receiving a new subsequent temperature measure 504. The new subsequent temperature
measure may originate from a third point on the surface of the skin. The processor then
determines a new differential between the calibration temperature measure and the new
subsequent temperature measure 506. If the processor determines the new differential
exceeds a threshold 508, the processor will generate an output signal indicating the presence
of a blood vessel 510.

Embodiments of the present invention provide various advantages over conventional

systems and methods for locating blood vessels. For instance some embodiments allow
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medical practitioners to identify blood vessels in patients having varying skin tones and skin
thickness, a task that may be difficult with conventional systems and methods. Further, some
embodiments of the present invention are substantially less expensive than conventional
devices for locating blood vessels. And embodiments of the present invention may be easier
to use and less invasive, facilitating a higher level of care from the medical practitioner and
less trauma for the patient.
General

The foregoing description of embodiments of the invention has been presented only
for the purpose of illustration and description and is not intended to be exhaustive or to limit
the invention to the precise forms disclosed. Numerous modifications and adaptations
thereof will be apparent to those skilled in the art without departing from the spirit and scope

of the present invention.
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CLAIMS
That which is claimed:
1. A system for locating a blood vessel, the system comprising:
a temperature sensor operable to output a temperature measure of a point on a surface
of a skin; and
a processor in communication with the temperature sensor and configured to:
receive a first temperature measure from the temperature sensor,
receive a second temperature measure from the temperature sensor,
determine a differential between the first temperature measure and the
second temperature measure, and
generate an output signal indicating the presence of a blood vessel if
the differential exceeds a threshold.
2. The system of claim 1, further comprising an indicator configured to receive
the output signal and indicate the presence of the blood vessel.
3. The system of claim 1, wherein the processor is further configured to
determine a direction of the blood vessel.
4. The system of claim 3, wherein the indicator is further configured to indicate

the direction of the blood vessel.

5. The system of claim 2, wherein the indicator comprises a visual indicator.
6. The system of claim 2, wherein the indicator comprises an audible indicator.
7. The system of claim 2, wherein the indicator comprises a marker configured to

generate a mark on the surface of the skin over the blood vessel.
8. The system of claim 1, further comprising an actuator configured to provide a
haptic effect in response to the output signal.
9. The system of claim 8, wherein the haptic effect comprises a vibrotactile
haptic effect.
10. A system for locating a blood vessel, the system comprising:
a first temperature sensor operable to output a temperature measure of a first
point on a surface of a skin;
a second temperature sensor operable to output a second temperature measure
of a second point on the surface of the skin; and
a processor in communication with the first temperature sensor and the second

temperature sensor, the processor configured to:
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receive the first temperature measure from the first temperature sensor,
receive the second temperature measure from the second temperature
Sensor,
determine a differential between the first temperature measure and the
second temperature measure, and
generate a first output signal indicating the presence of a blood vessel
if the differential exceeds a threshold.
11. The system of claim 10, further comprising an indicator configured to receive
the first output signal and indicate the presence of the blood vessel.
12. The system of claim 11, further comprising:

a third temperature sensor in communication with the processor, the third
temperature sensor operable to output a third temperature measure of a third point on the
surface of the skin;

and wherein the processor is further configured to:

receive the third temperature measure from the third temperature
Sensor;

determine a second differential between the second temperature
measure and the third temperature measure,

generate a second output signal indicating the presence of a blood
vessel if the second differential exceeds a threshold; and

the indicator further configured to receive the second output signal and
indicate the presence of the blood vessel.

13. The system of claim 12, wherein the first temperature sensor, the second
temperature sensor, and the third temperature sensor are substantially aligned.
14. A system for locating a blood vessel, the system comprising:

a plurality of temperature sensors, each operable to output a temperature
measure of a point on the surface of a skin; and

a processor in communication with the plurality of temperature sensors, the
processor configured to:

receive the temperature measure from each of the plurality of temperature
Sensors,

determine a differential between any of two of the temperature measures, and
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generate an output signal indicating the presence of a blood vessel if at least
one of the plurality of differentials exceeds a threshold.
15. The system of claim 14, further comprising an indicator configured to receive

the output signal and indicate the presence of the blood vessel.

16. The system of claim 14, wherein the plurality of temperature sensors are
substantially aligned.
17.  The system of claim 14, wherein the plurality of temperature sensors are

arranged as an array.
18. A method for locating a blood vessel, the method comprising:
receiving a first temperature measure associated with a first point on a surface
of a skin; receiving a second temperature measure associated with a second point on the
surface of the skin;
determining a differential between the first temperature measure and the
second temperature measure; and |
generating an output signal indicating the presence of a blood vessel if the
differential exceeds a threshold.
19. The method of claim 18, further comprising receiving the output signal and
signaling the presence of a blood vessel.
20. The method of claim 18, further comprising determining a direction of a blood
vessel. v
21. The method of claim 18, further comprising:
receiving a third temperature measure associated with a third point on a
surface of the skin;
determining a second differential between the second temperature measure
and the third temperature measure; and
generating an output signal indicating the presence of a blood vessel if the
second differential exceeds a threshold.
22. The method of claim 18, wherein the first temperature measure is a calibration
temperature measure.
23. The method of claim 18, further comprising identifying the location of the
blood vessel on the surface of the skin.
24.  The method of claim 23, wherein identifying the location of the blood vessel

on the surface of the skin comprises generating a mark on the surface of the skin.
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25. The method of claim 20, further comprising identifying the direction of the
blood vessel on the surface of the skin.
26. The method of claim 18, wherein the first temperature measure and the second
temperature measure are received from a single sensor.
27. The method of claim 18, wherein the first temperature measure is received
from a first sensor and the second temperature measure is received from a second sensor.
28. The method of claim 27, wherein:
the first sensor is in contact with a first point on the surface of the skin; and
the second sensor is in contact with a second point on the surface of the skin.
29. The method of claim 18, wherein receiving the first temperature measure and
the second temperature measure occur substantially simultaneously.
30. The method of claim 19, wherein signaiing the presence of a blood vessel
comprises generating a visual effect.
31. The method of claim 19, wherein signaling the presence of a blood vessel
comprises generating an auditory effect.
32. The method of claim 19, wherein signaling the presence of a blood vessel
comprises generating a haptic effect.
33. The method of claim 32, wherein the haptic effect comprises a vibrotactile
haptic effect.
34. The method of claim 19, wherein signaling the presence of a blood vessel
comprises generating a plurality of sensory effects.
35. A method for locating a blood vessel, the method comprising:
receiving a plurality of temperature measures, each of the plurality of
temperature measures associated with a point on a surface of the skin;
determining a differential between each of the plurality of temperature ‘
measures; and
generating an output signal indicating the presence of a blood vessel if the
differential exceeds a threshold.
36. A computer-readable medium on which is encoded computer-executable
program code, the program code comprising:
program code for receiving a first temperature measure associated with a first

point on a surface of a skin;
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program code for receiving a second temperature measure associated with a
second point on the surface of the skin;
program code for determining a differential between the first temperature
measure and the second temperature measure; and
program code for generating an output signal indicating the presence of a
blood vessel if the differential exceeds a threshold.
37. The computer-readable medium of claim 36, further comprising:
program code for receiving a third temperature measure associated with a third
point on a surface of the skin;
program code for determining a second differential between the second
temperature measure and the third temperature measure; and
program code for generating an output signal indicating the presence of a
blood vessel if the second differential exceeds a threshold.
38. The computer-readable medium of claim 36, further comprising:
program code for determining a direction of the blood vessel; and
program code for generating an output signal indicating the direction of the
blood vessel.
39. A computer readable medium on which is encoded computer-executable
program code, the program code comprising:
program code for receiving a plurality of temperature measures, each of the
plurality of temperature measures associated with a point on a surface of the skin;
program code for determining a differential between each of the plurality of
temperature measures; and
program code for generating an output signal indicating the presence of a

blood vessel if the differential exceeds a threshold.
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