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Cassava stiff porridge Boiled cassava roots Cassava leaves
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3000 suppliers over 2 years
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Using Al for manufacturing quality prediction
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Clustering and classification e
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* Naive Bayes

* Support Vector
Machines

 Random Forests

968 production line features
20 001 observations

(o) (o)
0.56% failed products From 49.6% to 99.8%
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Prescriptive analytics for scheduling

* Objective function
e Decision variables

 (Constraints
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10X10 Job Shop Scheduling Problem
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Completion time vs # customer nodes
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Mathematical model

Interception time

o 20 o) VPO

)

v )(=die’.p)?))

Interception point

pl =c' + (v).(TF + 6 + (77 — 5))

Truck and drone Mathematical model

if the truck services Nodez before & while the drone services j in between

Otherwise

b 1 if the customer 7 is serviced by the drone
i . .. .
0 if customer j is serviced by the truck
1 if the truck travels between Nodes 7 and k&
Zip = .
‘ 0 Otherwise

n n n

min Z Z Z xiied ik (4.3)
i=1 k=1 j=1
Subject to:
Thji — sp < M(1—aq1) Vi ked{l,..,n} (4.4)
$i 4 Tige — s1 < M(1 — @51) Vi, g, ke{l,..,n} (4.5)
=0 Vie{l,..,n} (4.6)
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M)

z;; =10 Viedl,....n} (4.4)
Tig — 0 Vi = {]. ._,'.'ﬂ-} (L_)J
il = Z Tijk Vi, k € {1,...,n} (1.6)
j=1
B szﬁk vje {1,...,n} (4.7)
i=1 k=1
B — zak =10 Vg € {1...;n} (4.8)
i=1 k=1
zi=1-b Yie{l, . n} (4.9)
k=1
d zm=1-b  Vke{l,.,n} (4.10)
i=1
Y zp<l ¥ike{l..n} (4.11)
j=1
u; 4 zi; < uj+ (n —1)(1 — z5) Vi, g9 FL1e {1 n} (4.12)
u =0 (4.13)
Iijkebi!zik € {Ul} Vi g,k € {]...H} (4.14)
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Optimal vs Al-based Algorithm Results

A Truck and a Drone
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Multiple trucks and drones (VRPDi) ({25

K-means Clustering
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K-means Clustering
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Truck-only vs truck-and-drone system @1 Stellenbosch
(with time windows)
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% improvement vs # of customer nodes
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