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Operating Room (OR) performance
—
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Working hour: 8:30-16:30



Our field

Operations Research
Systems Engineering

Industrial Engineering
_Operations Management
Business Analytics
Decision Analysis
Decision Sciences



Systems Engineering
-

= Decision-making and efficiency

+ Applied math—simulation, optimization, probability
= Past — Manufacturing

s Irend — Service

+ Pricing, gambling, healthcare
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Scheduling patients for treatment
_—

- Current waiting time Estimated consultation time

Patient 1 15 20
Patient 2 13 5
Patient 3 10 25

Patient 4 8 10



Two appointment rules
N

First come, first serve Waiting time
Patient 4 58
Patient 3 35
Patient 2 33
Patient 1 15

60

Patient 3

Patient 1

Patient 4

Patient 2




Accurate ED Wait Time Prediction
e

= Many benefits from providing estimation

s Estimates are misleading to patients and has
called for improved accuracy (The American
College of Emergency Physicians, 201 2)

% Underestimate 3 ._
Q Actual waiting > 6hrs, i.e., 8hrs §§ 2

<« QOverestimate
QO Actual waiting < 6hrs, 1.e., 4hrS ooy




Model
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Results
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Project on Elderly Care

_
» Hong Kong Christian Service (HKCS) m% 2°:&i?.ﬂi°ﬁ‘;”.!3":;‘.,‘;"“ge
+ Established in 1952 - N3 iE
+ Provides elderly support service % 1B : f
m Meal Delivery Service ipalors vipamon wrpinis

>, SEBEBIARBTE

HONG KONG CHRISTIAN SERVICE

A AR A
care for all excel im all

+ Lunch and dinner delivery service @

+ Service region: public housing estates

Team members: LI Jiewei, YU Ho Chi, YU Rong, ZHANG Mengyuan (@ HKUST



G N :
m Total 12 routes in meal delivery

+ 6 in Region One by walking
+ 6 in Region Two by van

m Each staff carry a trolley at a time
s Allowed arrival time

+ Lunch: 11:00 AM — 12:00 NN
+ Dinner: 4:30 PM = 5:30 PM

Comparison of max delivery time

> Max delivery time
» 80 - 81 minutes
> At least one delivery route
exceeds the 60-minutes limit in
every session
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Our Work
N

Travel Time Matrix

From To 2|3 |a]ls|elr]alw Blufs|w|uo|w|w|lo|lan|e|Fle|n

L] | 233|303 | ai2 | 4} | 236 | 200 | 6900 | 0000 | 9000 | 9990 | 00 | 990 | 9906 | 4600 | 0909 | 9000 | 9690 | 420 | 99D | 0N | bodon

! an | a6 | usa | 16 | 207 [ 236 [9999 0009 | 2 9999 | 9909 | 0699 | 0006 | 9099 | 6690 | 9069 | 9999 | 5999 | 0999 | 9099 | 5900 | o6

i o [or [wa[ 12 [ 250 [ 283 [o090] woso 0999 | 9999 | 9699 | 9999 | 9099 | 5999 | 9999 | 9909 | 9069 | 9999 | 9909 | 990

3 SL L0 | 31| 260|151 226 | 9999 | 0069 0009 | 9999 | 8609 | 0000 | 9000 | 8999 | 8000 | 9009 | 9969 | 9900 | 9300 | 99998

4 1220 30 o |02 | 120 | a0 [ese0loaee | 141 | 195 | 152 [ 9900 | 0000 | oo0n | 9000 | 0000 | copa | 0900 | 9000 | 0000 | doc | 9900 | 5900 | pooon

[ 192 | 260 | 202 | 0 | 208 | 273 [oooe|ooco | 336 | 383 | 330 | o000 | ooon | poop | 0000 | 0000 | 0000 | 0000 | 9000 | 0000 | 0000 | 9000 | 0000 | copee

[ 220 | 151 |19 | 203 [ 0 | 75 [oo99| 9099 | 433 | 157 | 144 | 9009 | o900 | 0999 | 0009 | 9900 | so9a | 0060 | 9909 | 9999 | 9999 | 9999 | pooe

e 3 w2 . .

[ s e L e Lo o 0 o o /1 input data fron she file (tsavel cost)

2 0009 [ 9999 9999 | 9099 9999 [ 9999 | 56 | 0| 9999] 0999 0999 | 999 5990 0099 | 9000 | 9909 099 | 9099 | 9000 | 5999 | 9999 | o009 | 900 36 const chars filename = "/Users/Yurong/Desktop/updatedeost.dat";
10 331 [ 163 | 1o | 336 | 133 | 0w [ o090 (9000 0 | 62 | 134 | 9999 0900 [ o009 | 9090 | 9900 | 0999 | 0000 | 0090 | 0999 | 0009 | 9900 | 0999 | poom if (argec »>= 2)

1 205 | 217 | 1o | 35 | 187 | 202 | owon|oo99] 02 | o [ 120 [9000 | 9990 o999 | 0009 | 990 | o999 | 9990 | 9990 | 9909 | 0509 | 9990 | o990 | soom filename = argv(1];

[E] 232 [ 47a |12 [ ane | a4 | 200 [oo00 o000 | 1a | 120 | 0 | 9090|0000 | 0o0a | 0000 | 9000 | 0000 | 0000 | 0000 | 0090 | 0999 | 0000 | 0900 | 0g90e - ifstream filel(filename);

13 9969 | 9990 | 9999 | 0999 | 0009 | 9000 | 09 | 0005 | 9000 | o900 [ voee| o | 189 | 88 | 86 | 45 | 136 | 62 | 25 | 197 [00e0 | o000 | 36 | peem : :

u 0099 | 9000 | 6990 | 0998 | 9009 | 9999 | 6999 | 0006 | 9009 | 9999 | 0o99 | 189 | 0 | 103 | 163 | 135 | 61 | 138 | 72 | 146 | 0999 | 9008 46 | ooomm if (file){ - ’ =
[ 0999 0999 | 6009 | 0099 | 9999 9999 | 9999 | 0990 | 9999 9999 | 9009 | 86 | 103 | 0 | 15 | 131 | & | 137 | 74 | 188 |9909] 0909 52 |0om cerr << "ERROR: could not open file" << filename << "for reading” << endl;
16 9999 9099 | 9999 | 2999 | 9909 | 9990 | 2999 | 9069 | 9909 | 0990 9999 | 86 | 103 | 15 | 0 | 131 | 63 | 137 | 14 | 186 |99 |0999] 51 | goom throw (-1);

1 | 9999 [ 9990 | 0900 | 0009 [ 9990 | 9900 | 0990 [ 9990 [ 0099 | 0000 | w000 [ 45 [ 1ss [1ar [ [ o [ow [ 25 [ 88 [ 1o [ovoo o000 ] 15 [voom

15 9009 | 9099 | 9900 | G959 | 9990 | 9900 | 0009 | G059 | 9990 9900 | 0009 | 130 | 81 | 63 | 08 | 94 | 0 | T4 | 11 | 154 [0059 (9090 | 13 | oooo

19 0| 9999 | 9000 | 0900 | 9000 | 0990 | 0000 | 0090 | 9900 [ 0990 | 0909 | ooo0 | 42 [ 138 [ 137 | 137 | 25 | 74 [ o | 63 | 108 [9000 (0000 | 34 | ooom

] 999 | 9999 | 9999 | 0999 | 9099 | 9900 | 090 | 0095 | 9000 | o990 (9069 | 125 | 72 | ™ [ 74 | 88 | 1 | 63 | o | 163 |0069 0000 | 24 | weee

F1] 9999 | 9999 | 9999 | 0559 | 9999 | 9909 | 599 | 0999 | 9009 | 9999 | 9999 | 197 | 146 | 185 | 186 | 171 | 154 | 196 | 163 | 0 |vee9 | 000w | 14s | povsm

£ 0009 | 0000 | 9900 | 0900 | 0000 o000 | 103 | 36 | 9000 | oovn | o00v | 0000 | 9pon | oo | 0000 | eone | 6omn | 0000 | ooee [eevo| o | 210 | ovo0 | oo

F | 00001 0000 | 0999 | 9009 | 9000 | 0990 | 9999 | 9900 | 0000 | 9000 | 9000 | 6090 10060 | 36 | 46 | 52 | 52 | 15 | 13 | 34 | 24 | 146 [9999] 0 9999 | 000

G| 9099|9999 | 0999 | 0000 | 9900 | 0000 | 9900 | 9999 | 9999 | 0996 | 9000 | 9999 | 9909 | 0000 | 50 | 9609 | 9990 | 9900 | SO5KI | 9060 | 9999 | 9999 | 9909 | 90901 0 | 210
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Service Time Matrix
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Result & Discussion
B 5

Number of staffs Average Maximum Minimum
improvement improvement improvement
9 15.56% 22.07% 9.08%
10 20.14% 27.08% 13.85%
11 26.92% 34.73% 14.69%
12 3031% 37.26% 19.42%
13 32.3% 32.82% 31.78%
14 33.59% 33.59% 33.59%
Average 26.75% 31.33% 20.69%

% of improvementby no. of staffs
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The average, maximum and minimum improvement
for dlifferent sizes of problems



Other Applications
N

m Personalized Diabetes Management
s Combination Chemotherapy

= Bed management

s Emergency Department

= ICU

= Ambulance reallocation

= Inventory of medicines



Ongoing practice in the world
N

MIT --- Mass General Hospital

Wharton --- Penn Medicine, Children’s Hospital of
Philadelphia

Columbia --- New York City hospital

University of Pittsburgh --- University of Pittsburgh
Medical Center

Tel Aviv University --- Rambam Hospital
National University of Singapore --- NUH, KTPH
Shanghai Jiao Tong University --- Rujin Hospital
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