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number of hours since the vehicle’s sensors were calibrated, and so on.  As noted above, FIGURE 8A is 

an example table 800A for tracking the status of the vehicles of the fleet.  As can be seen, table 800a 

includes the most up to date information available to the dispatching system for vehicles 100, 100A, and 

100B.   

[0075] In addition to the status of the vehicles, the dispatching system may also track the status 

of the parking locations.  This may include, for instance, the number of available parking spaces, the 

number of parking location operators on duty, as well as available services, such as a number of available 

refueling stations (for gas or electric charge), maintenance bays, etc.  For instance, in FIGURE 7, parking 

location 280 currently has 2 available parking spots and 2 parking location operators on duty, while 

parking location 282, a staging pad location, currently has 1 available parking spot and no parking 

location operator on duty.  As noted above, FIGURE 8A is an example table 800A for tracking the status 

of the vehicles of the fleet.  As can be seen, table 800B includes the most up to date information available 

to the dispatching system for parking locations 280 and 282.   

[0076] In response to the request for a vehicle, the dispatching system may identify an available 

vehicle of the fleet and assign that vehicle to the user, now a passenger.  In the example of FIGURE 7, 

only vehicle 100B is available and may be assigned in response to the request.  However, the dispatching 

system 410 may assign vehicles based on proximity to the passenger’s pick up location in time or 

distance, availability of vehicles, location of future expected trips for a vehicle relative to the passenger’s 

destination, location of other users requesting trips to the same or nearby destinations (for ridesharing), 

etc.  In this regard, as noted above, the dispatching 410 may track the total number and location of 

vehicles of the fleet, which and the total number of those vehicles that are “in service” or available to 

pickup passengers, as well as which and the total number of vehicles that are currently providing ride 

services (on the way to pick up a passenger or cargo and/or transporting passenger(s) or cargo to a 

destination).   

[0077] Once a vehicle, such as vehicle 100B, is assigned to a trip, the dispatching system 410 

may send dispatch instructions to the vehicle.  These instructions may identify a pickup location, a 

destination location, as well as authentication information for authenticating the client computing device 

of the user.  The dispatching system 410 may also update the status of vehicle 100B in the storage system 

450.  For instance, table 900A of FIGURE 9A provides updated information for vehicle 100B as 

compared to table 800A. 

[0078] When a vehicle is reporting a fault or service need, the dispatching system 410 may 

assign that vehicle to the closest parking location available which meets the needs of that vehicle.  Once 

assigned, the dispatching system 410 may send instructions to that vehicle to proceed to the assigned 

parking location, and the vehicle’s computing devices may control the vehicle accordingly.   For 

instance, vehicle 100 is reporting a fault, for instance, an overheating sensor of the vehicle’s perception 

system 172.  The dispatching system 410 may identify parking location 280 as the closest parking 



-16- 

location which can provide the vehicle 100 with shade.  As such, the dispatching system 410 may assign 

vehicle 100 to parking location 280, and send instructions to vehicle 100, for instance using network 460, 

to proceed directly to parking location 280.  The computing device 110 of vehicle 100 may receive the 

instructions and reroute the vehicle to parking location 280.   

[0079] If the vehicle reporting a fault or service need and is currently transporting one or more 

passengers and/or cargo, the vehicle may be instructed to drop off the one or more passengers and/or 

cargo before proceeding to the parking location.  Thus, the vehicle would proceed to its assigned parking 

location when empty of passengers and/or cargo.  If the fault is severe, such as where the vehicle cannot 

proceed safely, another vehicle may be assigned to meet the vehicle, and a parking location operator may 

be sent to meet the vehicle and address the fault at the location where the vehicle was stopped, or to bring 

the vehicle back to a parking location.   

[0080] When assigning a vehicle to a parking location, the dispatching system may create a 

“work order” to be sent to the parking location to inform the parking location operators of the needs of 

the vehicle.  In the example of vehicle 100, a work order may be generated and sent to parking location 

work station 440.  The dispatching system 410 may update the storage system 450 such that number of 

available spaces at the assigned parking location to include one less.  For instance, the dispatching system 

410 has assigned vehicle 100 to parking location 280, the dispatching system may update the number of 

available parking spots of parking location 280 from 2 to 1 as shown in example table 900B of FIGURE 

9B.  Turning to FIGURE 10, vehicle 100 is now assigned to parking location 280 and parking location 

280 now has 1 available parking space.  This may be the case even though vehicle 100 has yet to reach 

parking location 280.  This process may be performed for any vehicles requiring maintenance and 

assigned parking locations.  

[0081] At the same time, for all other vehicles of the fleet not already dispatched to a particular 

parking location or already at a parking location, the dispatching system 410 may determine where those 

vehicles should go in the event the fleet is grounded.  In this regard, the dispatching system may 

determine a subset of the fleet of vehicles that are not already assigned to a parking location.  Returning 

to FIGURES 9A-10, vehicle 100 is already assigned to parking location 280, so the dispatching system 

410 must determine where vehicles 100A and 100B should go in the event the fleet is grounded. 

[0082] For the vehicles of the subset, the dispatching system 410 may iterate through different 

arrangements of vehicles, for instance assigning one or more different vehicles to different parking 

locations.  In the example of FIGURES 9A and 9B, for simplicity, there are only two possible 

assignments.  In a first assignment, vehicle 100A may be assigned to parking location 280 and vehicle 

100B may be assigned to parking location 282.  In a second assignment, vehicle 100A may be assigned 

to parking location 282 and vehicle 100B may be assigned to parking location 280.   

[0083] For each assignment of the subset, a cost may be determined by examining a number of 

different factors including how quickly the remaining vehicles of the fleet can reach an assigned parking 
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location (total time for all cars as well as the longest time), how long it takes each vehicle to park (total 

time for all cars), how many spaces are available at each parking location, whether vehicles will reach a 

parking location at a rate that is greater than the bandwidth of the parking location, and whether sending 

the vehicles to certain parking locations will cause congestion issues (i.e. traffic jams).  

[0084] Each of these factors may be assigned a cost.  For example, a cost may be assigned for 

each of a total time for all vehicles of the fleet to reach the assigned parking locations, a total time for all 

vehicles to park at the assigned parking locations, a number of available spaces at each parking location, 

the bandwidth of each parking location, and congestion issues.  In the example of FIGURES 9A and 9B, 

for a given assignment, the dispatching system 410 may determine a total amount of time for vehicles 

100A and 100B to reach an assigned parking location, this total amount of time may be converted to a 

cost.   

[0085] For instance, it may take vehicles 100A and 100B 2 minutes to reach the assigned 

parking locations for the first assignment, and 5 minutes to reach the assigned parking locations for the 

second assignment.  The second assignment may be longer because vehicle 100B may be traveling too 

fast to turn into parking location 280 and may need to make a U-turn or drive around the block to reach 

parking location 280.  These values may each be converted for individual costs for the respective 

assignments.  The costs can be on any scale and need not have a meaningful upper bound.  For instance, 

the cost for vehicle A to reach parking location 280 may be “30” while the cost for vehicle 100B to reach 

parking location 280 may be “680.”  The total cost for vehicles to reach the parking location locations 

may be a simple sum of these values or “710.”  

[0086] In addition, a total time for the vehicles to park at the parking locations may also be 

determined and converted to a cost.  In the example of FIGURES 9A and 9B, the time to park may be 

approximately the same.  For instance, it may take the vehicles 10 seconds to park at parking location 

282 and 40 seconds to park at parking location 280 given the nature of these locations.  For instance, this 

may vary given the number of human operators (when human operators are taking in vehicles),  traffic 

congestion, having to wait for other vehicles to move, the physical arrangement of parking spots, etc. 

[0087] As another example, the number of parking spots and bandwidth may be determined and 

converted to a cost.  For instance, a cost to each parking location may be determined for reducing the 

bandwidth of the parking location and number of available spaces at the parking location for each 

additional vehicle sent to that parking location.  An example of this is discussed further below. Turning 

to the congestion example, because the dispatching system has access to the same maps used by the 

vehicles to determine how to navigate between two locations, the dispatching system may determine 

(without actually communicating with the vehicles) what route each vehicle will take to reach a 

location.  The routes of all of the vehicles may be compared to determine costs of individual road 

segments of each route.  Each segment may be assigned a cost based on the number of vehicles that will 

pass through that segment (during the grounding or at any given span of time during the 
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CLAIMS 

1. A method of assigning a fleet of driverless vehicles to a plurality of parking locations for parking

vehicles of the fleet, the method comprising: 

identifying, by one or more processors, locations of the vehicles of the fleet;  

identifying, by the one or more processors, a number of available spaces at each of the plurality of 

parking locations; 

identifying, by the one or more processors, a subset of the vehicles of the fleet not already located 

at one of the plurality of parking locations; 

determining, by the one or more processors, at least one assignment assigning each vehicle of the 

subset to a respective assigned parking location of the plurality of parking locations based on the numbers 

of available spaces and the identified locations of the subset; 

determining, by the one or more processors, a total cost for the at least one assignment by 

determining a cost value for each of a plurality of factors including how quickly the vehicles of the subset 

are able to reach the respective assigned parking locations; and 

sending, by the one or more processors, the at least one assignment to the fleet based on the total 

cost.  

2. The method of claim 1, further comprising sending an instruction to the fleet, after sending the

at least one assignment, thereby causing all vehicles of the subset to travel to a corresponding respective 

assigned parking location according to the at least one assignment. 

3. The method of claim 1, wherein the plurality of factors include how long it takes all of the

vehicles of the subset to park at assigned parking locations. 

4. The method of claim 1, wherein the plurality of factors include a number of spaces available at

each parking location of the plurality of parking locations. 

5. The method of claim 1, wherein the plurality of factors include whether any vehicles of the

subset will reach a given parking location at a rate which is greater than an intake bandwidth of the given 

parking location.  

6. The method of claim 1, wherein the plurality of factors include whether sending the subset to

respective assigned parking locations will cause traffic congestion concerns. 

7. The method of claim 6, wherein determining a cost value for the factor of sending the subset to

respective assigned parking locations will cause traffic congestion concerns for the at least one assignment 
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includes: 

determining a route for each vehicle of the subset to reach a respective assigned parking location 

according to the at least one assignment;  

for each route, determining a plurality of segments; and 

for each of the plurality of segments, identifying a number of vehicles of the subset which will 

traverse the segment, wherein the cost value for the factor of sending the subset to respective assigned 

parking locations will cause traffic congestion concerns for the at least one assignment is based on the 

number of vehicles for each of the plurality of segments.  

8. The method of claim 1, further comprising:

receiving from each vehicle of the fleet a periodic broadcast identifying a status of the vehicle;

identifying a first vehicle of the fleet in need of service based on the periodic broadcast received

from the first vehicle;  

assigning the first vehicle to a first parking location of the plurality of parking locations; and 

after assigning the first vehicle, removing the first vehicle from the subset.  

9. The method of claim 8, wherein the periodic broadcast received from the first vehicle identifies

a service need of the first vehicle, and wherein each location of the plurality of parking locations is 

associated with a set of service capabilities, and wherein the first vehicle is assigned to the first parking 

location based on the service need and the set of service capabilities of the first parking location.  

10. The method of claim 8, further comprising, after assigning the first vehicle to the first parking

location, adjusting the number of available spaces at the first parking location. 

11. The method of claim 1, further comprising, sending a set of navigation instruction for each

vehicle of the subset to maneuver to a corresponding respective assigned parking location according to the 

at least one assignment.  

12. The method of claim 1, further comprising:

determining, by the one or more processors, a plurality of assignments, for assigning each vehicle

of the subset to a respective assigned parking location of the plurality of parking locations based on 

according to the numbers of available spaces and the identified locations of the vehicles of the fleet; and 

for each assignment of the plurality of assignments, determining a total cost using the plurality of 

factors including how quickly vehicles of the subset are able to reach the respective assigned parking 

locations, and wherein sending the at least one assignment includes selecting, by the one or more 

processors, the at least one assignment based on the determined total costs for the plurality of assignments 
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and the total cost for the at least one assignment, and wherein sending the at least one assignment is further 

based on the selecting.  

13. The method of claim 12, wherein the selecting is further based on the total cost for the at least

one assignment being lower than the total costs for the other assignments within the plurality of 

assignments. 

14. The method of claim 1, wherein sending the at least one assignment is further based on the

total cost meeting a threshold value. 

15. The method of claim 1, further comprising:

determining a restriction rule for at least a second subset of the fleet; and

broadcasting the restriction rule to the fleet with instructions for each given vehicle of the fleet to

determine whether the restriction rule applies to that given vehicle. 

16. The method of claim 15, wherein the restriction rule restricts highway driving of the second

subset. 

17. The method of claim 15, wherein the restriction rule restricts driving of the second subset on

roads having speed limits above a speed limit defined in the restriction rule. 

18. A system for assigning a fleet of driverless vehicles to a plurality of parking locations for

parking vehicles of the fleet, the system comprising one or more processors configured to: 

identify locations of the vehicles of the fleet; 

identify a number of available spaces at each of the plurality of parking locations; 

identify a subset of the vehicles of the fleet not already located at one of the plurality of locations; 

determine at least one assignment assigning each vehicle of the subset to a respective assigned 

parking location of the plurality of parking locations based on the numbers of available spaces and the 

identified locations of the subset; 

determine a total cost for the at least one assignment by determining a cost value for each of a 

plurality of factors including how quickly vehicles of the subset are able to reach the respective assigned 

locations; and 

send the at least one assignment to the fleet based on the total cost. 

19. The system of claim 18, wherein the one or more processors are further configured to send an

instruction to the fleet, after sending the assignment, thereby causing all vehicles of the subset to travel to 
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a respective assigned location according to the at least one assignment. 

20. The system of claim 18, further comprising the fleet.
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